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Foreword

=y aul Laseau proposes two related ideas: the
first is that of "graphic thinking"; the second
is graphic thinking as a device for communi-
. cation between the designer and the designed
for. The following brief remarks are addressed to the
relationship between the two ideas.

Historically, building design was not so indiffer-
ent to human well-being that "communication with
the people” became an issue until the act of drawing
was divided into two specialized activities. The first
was design drawing, in which the designer expressed
his or her ideas. The second was drafting used to
instruct the builder.

Design drawing began as and remains a means of
generating ideas, for tapping initial concepts to be
sorted out and developed, or simply as an enjoyable
activity. Drafting is an eight-hour task performed
daily, filling sheets of paper with precise lines dic-
tated by others.

Long ago, when the work of individual craftsmen
became larger and more complex, when a cathedral
rather than a chair was to be designed, dimensions
had to be established so that the work of a single
craftsman could be coordinated with the work of
many. Drawing was introduced as a creative device
for planning work. )

Craftsmen have always used drawings to help
them visualize their ideas as they made adjustments
in the continuous process of fitting parts together.
Drawing under these conditions is inseparable from
the work itself. Some historians say that the working
drawings for the great churches of the twelfth and
thirteenth centuries were drawn on boards that were
later nailed into the construction.

But drawing also has other purposes. The division
of labor increases productivity. Artifacts requiring
several weeks of work by a single skilled craftsman
are divided into smaller standardized work tasks.
Production is increased as skill is eliminated. The
craftsman's expression of material, design sense, and
sketches are banished from the workplace. Drawings
and specifications predetermine all facets of the
work.

Design decisions are given to a new class of work-
men who do not work with the material but instead

V1

direct the actions of others and who communicate
their decisions to those who work through drawings
made by draftsmen. Designing, as a separate task,
has come into being. The professional designer, the
professional draftsman, and the assembly line occur
simultaneously as related phenomena.

This all occurred some time ago, but the momen-
tum of the change from craftsmanship to draftsman-
ship, brought about by the peculiar form of
industrialization we have chosen to adopt, persists. It
now extends to the division of labor in the designer’s
office. The building of great buildings is no longer the
creation of master craftsmen led by a master builder
but of architectural offices organized along the lines
of industrial production. The task of the architect has
been divided and subdivided into an assembly line of
designer, construction manager, interior designer,
decorator, structural, electrical, and mechanical engi-
neers, and draftsmen. Design decisions once made by
the designer on the drawing board are now made by
the programmer on computer printouts.

There are those of us who believe that industrial-
ization could have been achieved without destroying
the craftsman's skill, love, and respect for material
and the joy of building. We find it even less desirable
that the joy of creativity and graphic thinking that
accompanies that activity should leave the designer’s
office for the memory bank of a computer.

The built world and artifacts around us are evi-
dence of the almost fatal error of basing design on the
mindless work of the assembly line. To develop pro-
gramming and operational research based on mind-
less design would be to continue a disastrous historic
continuum.

Graphic thinking is of course necessary to help
rejuvenate a moribund design system. But communi-
cation "with the people” is not enough. Creativity
itself must be shared, and shared with everyone from
dowel knocker to “Lieber Meister.” The need for
graphic thinking is great, but it is greater on the
workbenches of the assembly lines at River Rouge
than on the desks of the chief designers of Skidmore,
Owings & Merrill.

—FORREST WILSON, 1980



Preface to the Third Edition

= wenty years have passed since the first publi-
" | "cation of this book. The events of the inter-
" vening years have served to reinforce my
initial assumptions and the points made by
Forrest Wilson in the Foreword.

The accelerated developments in personal com-
puters and their application to architectural design
and construction have raised more forcefully the
question of the role of individual thought and creativ-
ity within processes that are increasingly complex
and specialized. Will individuals experience more
opportunities for expression and contribution or will
their contributions be devalued because of the speed
and precision of computer-driven processes?

Although the Internet/web has dramatically
increased individual access, two major philosophical
camps still guide computer development and applica-
tions. One camp sees the computer as a way to
extend and improve traditional business organization,
with its segmentation of tasks and reliance on spe-
cialists. The other camp sees the computer as a way
to revolutionize business by broadening the scope
and impact of the individual to the benefit of both the

individual and the organization. One view is of indi-
viduals supporting information; the other is of infor-
mation supporting individuals.

A premise of the first edition of this book was that
individual, creative thinking has a vital role in a pres-
ent and future society that must cope with complex,
interrelated problems. Addressing such problems
depends upon a comprehensive understanding of
their nature rather than shoehorning them into con-
venient, simplistic, theoretical models. And visual
communication provides an important tool for
describing and understanding complexity. Increased
comprehensive, rather than specialized, knowledge
in the possession of individuals should benefit both
the organization and the individual. In their book, In
Search of Excellence,' Peters and Waterman illustrated
that the effectiveness of organizations depends upon
an understanding of values, aspirations, and mean-
ings that is shared by all members. We are also
becoming more aware that the mental and physical
health of individuals is a valid as well as practical
concern of organizations.



Preface to the First Edition

n the fall of 1976, while participating in a discus-

sion group on design communication at the

University of Wisconsin-Milwaukee, I had the

occasion to mention my book Graphic Problem
Solvzng Essentially, that book was an attempt at con-
vincing architects to apply their freehand concept-
gathering skills to nontraditional problems dealing
more with the processes than the products of archi-
tecture. During the discussion, Fuller Moore stated
that the graphic skills I had assumed to be part of
architectural training were being neglected in the
schools and that a more basic book on drawing in
support of thinking was needed. Soon after, I had the
chance to talk to several architects about the sketches
they use to develop designs in contrast to the "fin-
ished drawings they use in presentations.” Most cre-
ative architects had developed impressive freehand
sketching skills and felt comfortable sketching while
thinking. Some architects drew observations or
design ideas in small sketchbooks they carried with
them at all times. Both the architects and the educa-
tors I interviewed expressed concern over the appar-
ent lack of freehand graphic skills in people now
entering the profession.

As I began to collect materials for this book, :
wondered about the relevance of sketching in archi-
tecture. Could sketching be better applied to design-
ing as practiced today? The answer to this question
depends on an examination of the present challenges
to architectural design:

1. To be more responsive to needs, a problem-solv-
ing process.

2. To be more scientific, more reliable, or pre-
dictable.

The response to these challenges was suggested
by Heinz Von Foerster:

...the language of architecture is connotative lan-
guage because its intent is to initiate interpretation.

The creative architectural space begets creativity,
new insights, new choices. It is a catalyst for cogni-
tion. This suggests an ethical imperative that applies
not only to architects but also to anyone who acts on
that imperative. Act always so as to: increase,
enlarge, enhance the number of choices.*

Relating these ideas to the challenges enumerated
earlier, I see two corresponding imperatives:

1. Architects should solve problems with people
instead of for them by helping them understand
their needs and the choices of designs that meet
those needs. This is done by bringing those who
use the buildings into the process of designing
those buildings.

2. Architects must better understand science and
how much it has in common with architecture.
Jacob Bronowski pointed out that the creative sci-
entist is more interested in exploring and expand-
ing ideas than in establishing fixed “truths.” The
unique quality of human beings lies in the
increase rather than the decrease of diversity.

Within this context, sketches can contribute to
design, first by facilitating the exploration and diver-
sity of each designer’s thinking. Second, sketches can
help open up the design process by developing com-
munication with people instead of presenting conclu-
sions to people.

The notion of graphic thinking grew out of the
recognition that sketching or drawing can and should
support the designer’s thinking. I realize that some
readers would be more comfortable with a book
about either thinking or drawing, but I felt it was crit-
ical to deal with their interaction. Pulling them apart
seemed to be like trying to understand how a fish
swims by studying the fish and the water separately.
I hope you will be able to bear with the rough spots
in this book and find some things that will help in
your work.
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Figure 1-1 By Leonardo da Vinci. Studies of fortifications.



1 Introduction

raphic thinking is a term I have adopted to
describe thinking assisted by sketching. In
architecture, this type of thinking is usually
associated with the conceptual design stages
of a project in which thinking and sketching work
closely together as stimulants for developing ideas.
Interest in this form of thinking is promoted by a
reexamination of the history of architectural design,
the impact of visual communication in society, and
new concepts of the role of design and designers.

There is actually a very strong tradition of graphic
thinking in architecture. Looking through reproduc-
tions of the notebooks of Leonardo da Vinci, we are
struck by the dynamic thinking they reflect. It is
impossible to really understand or appreciate da
Vinci's thinking apart from his drawings because the
graphic images and the thinking are one, a unity. A
closer look at these sketches reveals certain features
that are instructive for anyone interested in graphic
thinking.

1. There are many different ideas on one page—his
attention is constantly shifting from one subject to
another.

2. The way da Vinci looks at problems is diverse
both in method and in scale—there are often per-
spectives, sections, plans, details, and panoramic
views on the same page.

3. The thinking is exploratory, open-ended—the
sketches are loose and fragmented while showing
how they were derived. Many alternatives for
extending the ideas are suggested. The spectator is
invited to participate.

What a marvelous example! Here is a mind in fer-
ment, using drawings as a means of discovery rather
than as a way to impress other people.

Although it is often difficult to find records of
developmental sketches in historical documents,
there is enough surviving evidence to indicate that
the use of sketches for thinking was common to
architects throughout history. Depending on the dic-
tates of the building trades or customs, the drawing
conventions varied from plan to section to elevation.
For almost two centuries, the Ecole des Beaux Arts in
Paris used the plan esquisse as the foundation for its

Figure 1-2 By Edwin Lutyens. Castle Drogo and British Pavilion
1911 Exposition, Rome.

Figure 1-3 By Edwin Lutyens. Castle Drogo and British Pavilion
1911 Exposition, Rome,

training method. With the establishment of large
architectural firms in the United States, three-
dimensional scale models gradually replaced draw-
ing for the purposes of design development. The use
of designing sketches further declined with the
advent of professional model makers and profes-
sional renderers.
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Figure 1-4 By Alvar Aalto.

There has, of course, been an intense interest in
architects’ drawings rekindled by exhibits like the
Beaux-Arts and 200 Years of American Architectural
Drawings. But the emphasis is mostly on communi-
cation of the final fixed product, and these presenta-
tion drawings tell us practically nothing about the
way in which the buildings were designed. The
thinking sketches are necessary to understand the
step-by-step process. Yet even when the thinking
sketches are available, as in the documents of the
work of LeCorbusier, they are usually overlooked in
favor of the renderings or photos of the finished
work. We are just beginning to appreciate the impor-
tance LeCorbusier placed on sketches. As Geoffrey
Broadbent notes, "All the internal harmony of the
work is in the drawings.... It is incredible that artists
today should be indifferent (even hostile) to this
prime mover, this 'scaffolding’ of the project.”

2 Introduction

Figure 1-5 By Thomas Larson. The Grandberg Residence.



Figure 1-6 By Thomas Beeby. House of Virgil.

Among modern architects, Alvar Aalto has left us
probably one of the best models of the graphic think-
ing tradition. His sketches are rapid and diverse; they
deftly probe the subject. Hand, eye, and mind are
intensely concentrated. The sketches record the level
of development, proficiency, and clarity of Aalto's
ideas. There are many other architects whose work
we can turn to, particularly here in the United States,
where we are experiencing a resurgence of sketching.
Their drawings are inventive, diverse, and provoca-
tive. Whether they are making notes in a sketchbook
or turning over concepts in the design studio, these
creative designers are looking for something special
over and above solving the design problem, like the
gourmet who is looking for something more than
food. They enjoy the eureka experience, and they
enjoy the search as well. This book is really about
finding things, about seeing new ideas, about discov-
ery, and about sharing ideas and discoveries.

Figure 1-7 By Norman Jaffe.
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Figure 1-8 Battle of Cety I with the Cheta.

Figure 1-9 Greek geometry

VISUAL COMMUNICATION THROUGH TIME

Throughout history, vision has had an important
impact on thinking. Starting with the caveman, draw-
ings were a way of "freezing” ideas and events out-
side of him and creating a history. In many ways, the
"second world” man created through his images was
critical to the evolution of thinking. Man was able to
separate the here and now from what could be imag-
ined, the future. Through images, the world of the
spirit, the ideal world of mythology, and compelling
utopias became immediate and real. The ideals of an
entire culture could be contained in one picture; the
unspeakable could be shared with others. From earli-
est times, this visual expression of thinking has been
communal. Once a concept, such as the notion of
man being able to fly, was converted to an image, it
was free to be reinterpreted again and again by others
until the airplane was invented.

Man used signs and symbols long before written
languages were adopted. Early written languages,

4 Introduction

Figure 1-10 Exploration map.

Figure 1-11 Constellation of stars

such as Egyptian hieroglyphics, were highly special-
ized sets of symbols derived from pictures. The devel-
opment of geometry, combining mathematics with
diagrams, made it possible to think of structure and
other abstractions of reality. This led to the construc-
tion of objects or buildings of monumental scale from
designs. In addition to trying to make sense of his
immediate surroundings, man used drawings to
reach out :nto the unknown. Maps reconstituted
from notes and sketches of explorers sparked the
imagination and stimulated new discoveries about
our world and the universe.

In spite of the ascendance of written language,
visual communication continues to be an essential
part of the way we think. This is revealed in these
phrases that liberally sprinkle our everyday conversa-
tion: "I see what you mean; take another look at the
situation; put this all in perspective.” Although
research opinion varies, it seems generally accepted
that 70 to 80 percent of what we learn 1s through
sight. Cight seems to be the most rapid and compre-



Figure 1-12

Figure 1-15 Figure 1-16

hensive of our senses for receiving information.
Through centuries of conditioning, we rely on vision
for an early warning of danger. Not only have we
come to depend on sight as a primary means of
understanding the world, but we have also learned to
translate information picked up by the senses into
visual clues so that, in many ways, sight is actually
used as a substitute for the other senses.

There is ample evidence that visual communica-
tion is becoming an even more powerful force in our
lives. The most obvious example is television,
through which we can explore the skies, the oceans,
and the societies of our shrinking planet. We rely
heavily on graphics to explain and persuade.
Cartoons have become a very sophisticated means of
distilling and reflecting our culture. But the most sig-
nificant revolution is the shift of visual communica-
tion from the realm of specialists to that of the
general public. Instantly developing film and video
recorders are just the beginning of the visual tools that
will become as common as the PC and the calculator.

The potential of visual communication will be
tested as we begin the twenty-first century. Two over-
riding features are the deluge of information that we
must absorb and the increasingly interactive nature
of the problems we must solve. As Edward Hamilton
put it, “Up...to the present age we have absorbed
information in a one-thing-at-a-time, an abstract, lin-
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Figure 1-14

Figure 1-17

ear, fragmented but sequential way.... Now, the term
pattern...will apply increasingly in understanding the
world of total-environmental stimuli into which we
are moving.”> We seek patterns, not only to screen for
significance of information, but also to illustrate
processes or structures by which our world operates.
The emerging technology for collecting, storing, and
displaying different models of reality holds exciting
promise. Computer-constructed satellite maps, video
games, computer graphics, and the miniaturization of
computing and recording equipment will open up a
new era in visual communication.

The full use of this new capability will be directly
related to the development of our own visual think-
ing. "Computers cannot see or dream, nor can they
create: computers are language-bound. Similarly;
thinkers who cannot escape the structure of lan-
guage, who are unaware that thinking can occur in
ways having little to do with language, are often uti-
lizing only a small part of their brain that is indeed
like a computer.”® This observation by Robert McKim
points out the critical issue of man-machine interac-
tion. The new equipment is of no value in itself; it is
only as good as our imagination can make it. If we are
to realize the potential of visual technology, we must
learn to think visually.

Visual Communication Through Time 5
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Figure 1-18 Conceptual sketches.

VISUAL THINKING

The study of visual thinking has developed in major
part from the study of creativity within the field of
psychology. The work of Rudolph Arnheim in the
psychology of art has been particularly significant. In
his book, Visual Thinking, he laid a basic framework
for research by dissolving the artificial barrier
between thinking and the action of the senses. "By
cognitive, I mean all mental operations involved in
receiving, storing, and processing of information:
sensory perception, memory, thinking, learning.”*
This was a new way of understanding perception,
namely, an integration of mind and senses; the focus
of the study of creativity shifts from the mind or the
senses to the interaction of both. Visual thinking is
therefore a form of thinking that uses the products of
vision—seeing, imagining, and drawing. Within the
context of designing, the focus of this book is on the
third product of vision, drawings or sketches. When
thinking becomes externalized in the form of a
sketched image, it can be said to have become
graphic.

There are strong indications that thinking in any
field is greatly enhanced by the use of more than one
sense, as in doing while seeing. Although this book's
focus is on architectural design, it is my hope that
other readers will find the explanations and examples
useful. The long history of architectural design has
produced a great wealth of graphic techniques and
imagery in response to highly complex, comprehen-
sive, quantitative-qualitative problems. Today, archi-
tectural design attempts to deal with our total
man-made environment, a problem that is personal
and pressing for everyone. The graphic thinking tools
used by architects to solve problems of interaction,
conflict, efficiency, and aesthetics in buildings have
now become important to all parts of society with its
own increasingly complex problems.

6 Introduction
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Figure 1-19 Conceptual sketches.




Figure 1-20 Conceptual sketches using digital media.

Visual Thinking




Figure 1-21 Graphic thinking process.

GRAPHIC THINKING AS A COMMUNICATION
PROCESS

The process of graphic thinking can be seen as a con-
versation with ourselves in which we communicate
with sketches. The communication process involves
the sketched image on the paper, the eye, the brain,
and the hand. How can this apparently closed net-
work generate ideas that are not already in the brain?
Part of the answer lies in the definition of an idea.
The so-called new ideas are really a new way of look-
ing at and combining old ideas. All ideas can be said
to be connected; the thinking process reshuffles
ideas, focuses on parts, and recombines them. In the
diagram of the graphic-thinking process, all four
parts—eye, brain, hand, and sketch—have the capa-
bility to add, subtract, or modify the information that
is being passed through the communication loop. The
eye, assisted by perception, can select a focal point
and screen out other information. We can readily
accept that the brain can add information. But the
other two parts, hand and sketch, are also important
to the process. A difference often exists between
what we intend to draw and what actually is drawn.
Drawing ability, materials, and our mood can all be
sources of change. And yes, even the image on paper
is subject to change. Differences in light intensity and
angle, the size and distance of the image from the eye,
reflectivity of paper, and transparency of media all
open up new possibilities.

The potential of graphic thinking lies in the con-
tinuous cycling of information-laden images from
paper to eye to brain to hand and back to the paper.
Theoretically, the more often the information is
passed around the loop, the more opportunities for
change. In the sequence of images opposite, for exam-
ple, I started with a sketch of cartoon-like bubbles to

8 Introduction

represent spaces in a house that is yet to be designed.
Depending on my experience, interests, and what I
am trying to do, I will see certain things in the sketch
and ignore others. The resulting perceptual image
segregates special-use spaces, the living room and
kitchen, from several other more private or support
spaces. Next, I form a mental image to further organ-
ize the spaces and give them orientation based on
what I already know about the site or a southern
exposure for the living room and kitchen. When this
mental image is transferred to paper once more, it
goes through yet another change in which the special
spaces begin to take on distinctive forms.

This is, of course, an oversimplification of the
process. Graphic thinking, like visual communication
with the real world, is a continuous process.
Information is simultaneously darting all over the
network. When graphic thinking is most active, it is
similar to watching a fantastic array of fireworks and
looking for the one you really enjoy. Not only is it
productive, it is fun. In Arnheim’s words, "Far from
being a passive mechanism of registration like the
photographic camera, our visual apparatus copes
with the incoming images in active struggle.”

Visual thinking and visual perception cannot be
separated from other types of thinking or perception.
Verbal thinking, for example, adds more to the idea of
a kitchen or living room with such qualifiers as
bright, open, or comfortable. Obviously, graphic
thinking is not all you need to know in order to solve
problems or think creatively, but it can be a basic
tool. Graphic thinking can open up channels of com-
munication with ourselves and those people with
whom we work. The sketches generated are impor-
tant because they show how we are thinking about a
problem, not just what we think about it.
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Figure 1-23 Dialogue.

Graphic thinking takes advantage of the power of
visual perception by making visual images external
and explicit. By putting them on paper, we give visual
images objectivity outside our brain, an existence of
their own over time. As Robert McKim points out,
graphic thinking, as externalized thinking:

has several advantages over internalized thought.
First, direct sensory involvement with materials pro-
vides sensory nourishment—literally ‘food for
thought.” Second, thinking by manipulating an actual
structure permits serendipity—the happy accident,
the unexpected discovery. Third, thinking in the
direct context of sight, touch, and motion engenders
a sense of immediacy, actuality, and action. Finally,
the externalized thought structure provides an object
for critical contemplation as well as a visible form
that can be shared with a colleague.”

To the person who must regularly seek new solu-
tions to problems, who must think creatively, these
qualities of immediacy, stimulation, accident, and
contemplation are very important. To these qualities I
would add one more special attribute of graphic
thinking, simultaneity. Sketches allow us to see a
great amount of information at the same time, expos-
ing relationships and describing a wide range of sub-
tleties. Sketches are direct and representative.
According to Arnheim, “The power of visual language
lies in its spontaneous evidence, its almost childlike
simplicity.... Darkness means darkness, things that
belong together are shown together, and what is great
and high appears in large size and in a high location."”

Graphic Thinking As a Communication Process 9
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Figure 1-25 Front of placemat, Hotel Mercur, Copenhagen.
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EFFECTIVE COMMUNICATION

A standard story that many architects delight in
telling describes how the most basic concept for a
multimillion-dollar project was first scribbled on the
back of a restaurant napkin. I have wondered why
both the teller and the listener always seem to derive
amusement from such a story. Perhaps the story
restores confidence in the strength of the individual
designer, or maybe it is the incongruity that decisions
on such important matters are being made in such a
relaxed, casual manner. Viewing this story in the con-
text of graphic thinking, it is not at all surprising that
inspired, inventive thinking should take place at a
restaurant table. Not only are the eyes, minds, and
hands of at least two persons interacting with the
images on the napkin, but also they are further stim-
ulated by conversation. Besides, these persons are
separated from their day-to-day work problems; they
are relaxing in a pleasant atmosphere, and with the
consumption of good food, their level of anxiety is
significantly reduced. They are open, ready, prepared
for discovery; indeed, it would be surprising only if
the most creative ideas were not born in this setting.

To be effective communicators, architects must:

1. Understand the basic elements of communica-
tion—the communicator, the receiver or audience,
the medium, and the contcxt—and their role in
effectiveness.

2. Develop a graphic language from which to draw
the most effective sketches for specific communi-
cation tasks.

w

. Never take for granted the process of communica-
tion and be willing to take the time to examine
their effectiveness.

Basic communication theory stresses the commu-
nication loop between the communicator or sender
and the receiver in order to attain maximum effec-
tiveness. Response from the audience is essential to a
speaker who wants to get his message across. The
information coming from the receiver is as important
as what the sender, the architect, transmits. And so
we must pay very close attention to those persons
with whom we hope to communicate. The best
approach is to try to place onesclf in their shoes.
What are they expecting? What are their concerns?
Equally important, we should be aware of our moti-
vations and concerns. Do we have an unconscious or
hidden agenda?

YRR )
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CONTEXT

Ob ectwes, Location, Bnneonment; Time , Circomstonces

Figure 1-26 The structure of communications.

As further chapters review the many ways
graphic thinking is used in the practice of architec-
ture, it is critical to remember that individuals cannot
really be cut off from their environment or their soci-
ety. The graphic thinking of one person thrives in the
presence of good company and a supportive atmos-
phere. Seek both enthusiastically.

Although the medium with which this book deals
is principally freehand sketches, the basic methods are
applicable to many graphic media. But each specific
medium has some unique characteristics that have
special effects on communication. Experimentation
with different media is the fastest route to using them
effectively. Although there are books on the use of
these media, there is no substitute for practice,
because we all have different needs and abilities.

The context for communication includes such
things as location, time, duration, weather, and type
of space, what took place before the communication,
what will take place after. We may be able to control
some of these context variables, but we cannot afford
to ignore them.

Effective Communication 11



Figure 1-27 Gym, St. Mary’s College, C. F. Murphy Associates,
architects.

THE ROLE OF GRAPHIC THINKING IN
ARCHITECTURE

To realize the potential of graphic thinking in archi-
tecture, we must understand today's prevailing atti-
tudes on the design process and the use of drawings
in that process. In the early 1960s, A. S. Levens was
able to write with confidence that:

One source of confusion in thinking about design is
the tendency to identify design with one of its lan-
guages, drawing. This fallacy is similar to the confu-
sion which would result if musical composition were
to be identified with the writing of notes on a staff of
five lines. Design, like musical composition, is done
essentially in the mind and the making of drawings
or writing of notes is a recording process.®

Today, we have broader concepts of how and
where design takes place, but drawings are still nor-
mally thought of as simply representations of ideas;

12 Introduction

Figure 1-28 Wall section, Headquarters Building, Smith,
Hinchman & Grylls Associates, Inc.

their purpose is to explain to other people the prod-
ucts of our thinking, the conclusions. Training in
architectural schools has been primarily geared
toward the attainment of finished presentation skills,
while in architectural offices, the emphasis has been
on turning out working drawings that clearly present
the necessary directives for the contractors.

In response to Levens' analogy, graphic thinking
treats drawings more like a piano than a score sheet.
Like composition, design is possible without an
instrument to provide feedback, but for most design-
ers this is not very productive. Design thinking and
design communication should be interactive; this
implies new roles for graphics. As we anticipate the
potential of computers and other evolving communi-
cation technologies, the concept of feedback will be
key to effective use of media.
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ORGANIZATION OF THE BOOK

The first major section of the book is devoted to the
basic graphic thinking skills of representation and con-
ception. The section includes four chapters dealing
with drawing, the use of conventions, abstraction, and
expression. My aim is to promote an awareness of the
rich variety of graphic tools available for adding pro-
ductivity and enjoyment to thinking activities.

The second section of the book addresses the
application of graphic thinking to design processes.
Its four chapters discuss analysis, exploration, discov-
ery, and verification. Although there are some obvious
applications of these uses to a number of design
process models, I have purposely avoided promoting
a specific design process. One of the problems with
design process models is their acceptance in too sim-
plistic a way; types of thinking or behavior are cate-
gorized, and the intermeshing of processes and ideas
is ignored. Instead of categories, we need flexibility.
Manipulation of graphic images, for example, might
be used at many stages of designing. I still would not
attempt to guess where it would be handy for a spe-
cific project. Manipulation of the stereotypes for a

e S —

building could get designing started. Distortion of an
elevation might reveal a new approach to detailing.
Reversal of a process diagram might suggest a modifi-
cation of the building program.

The third section of the book considers graphic
thinking as communication in three design contexts:
individual, team, and public. The emphasis is on better
communication so that ideas can be shared.

This book is a collection of images, ideas, and
devices that I hope are helpful and enjoyable. The
approach is eclectic rather than discriminating, inclu-
sive not exclusive, expectant not conclusive. The
intent is not simply to describe examples but to con-
vey the excitement of graphic thinking and even
make it contagious. We all have special, unique
capacities for thinking, which, if unlocked, could
make great contributions to the solution of problems
we face. Arnheim emphasizes that "Every great artist
gives birth to a new universe, in which the familiar
things look the way they have never before looked to
anyone.”® This book is written in anticipation of a
time when many of us will be able to give birth to our
Oown universes.

Organization of the Book 13
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2 Drawing

*@g 1 his chapter’s focus is on the basic representa-
i ‘J “tion skills helpful to graphic thinking methods
f as presented in the remainder of this book.
I, Developing freehand drawing skills is neces-
sary to the attainment of graphic thinking and per-
ceptual skills. Some might say, "I really admire good
drawings and those designers who have a quick
hand, but I have accepted the fact that I will never be
that good.” Bunk! It just is not so! Anyone can learn
to draw well. If you don't believe me, take the time to
talk to people who draw very well. You will find that
their first drawings were tentative. They probably
took every opportunity to draw. With time and hard
work, they gradually improved and never regretted
the effort they made.

There are two important conditions to keep in
mind when trying to develop any skill:

1. Skill comes with repetition.

2. The surest way to practice any skill is to enjoy
what you are doing.

Because of the heavy emphasis on rationalization
in formal education, many people mistakenly think
that they can master a skill, such as drawing, simply
by understanding concepts. Concepts are helpful, but
practice is essential.

The orchestra conductor Artie Shaw once explained
why he refused all requests by parents to audition their
children. He felt that the worst thing you can do to a
talented child is to tell him he has talent. The greats in
the music business, regardless of natural talent,
became successful through hard work and a commit-
ment to their craft. They believed in themselves but
knew they would have to struggle to prove themselves
to others. The focus of energy, sense of competition,
and years of hard work are essential to becoming a fine
musician.

The knowledge that drawing and thinking are
important to architecture is not sufficient. Natural
drawing talent is not enough. To sustain the neces-
sary lifetime effort of learning and perfecting graphic
thinking, we need to find pleasure in drawing and
thinking. We must be challenged to do it better than
those architects we admire do. Morse Payne of The
Architects Collaborative once noted the influence of
Ralph Rapsin on many talented designers: "To watch
Ralph knock out one of his beautiful perspectives in
fifteen minutes was truly inspiring. It set a goal for us
that was very challenging.”* Fortunately, there is still
a lot of respect within the architectural profession for
high-quality drawing. The person who can express
himself both graphically and verbally on an
impromptu basis is highly-valued. When hiring,
offices often look for ability to communicate over
ability to be original. They know that your ability to
develop ideas with them is much more important in
the long run than the idea that you initially bring to
them.

It is possible to be an architect without having
well-developed graphic thinking skills. A barber or a
bartender can surely cut hair or serve drinks without
being able to carry on a conversation. But the job is a
lot easier if you enjoy talking with people, and you
will probably do more business. I believe that graphic
thinking can make design more enjoyable and more
effective.

Four types of basic skills support graphic think-
ing: observation, perception, discrimination, and
imagination. Although these are considered to be pri-
marily thinking skills, in this chapter I have tried to
show how graphic means may be used to promote
these skills and attain a fundamental integration of
graphics and thinking. The sequence in which the
skills are addressed reflects my assumption that each
thinking skill supports those that follow.

17
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Figure 2-2 By Lisa Kolber.

THE SKETCH NOTEBOOK

Frederick Perls held that, "People who look at things
without seeing them will experience the same defi-
ciency when calling up mental pictures, while those
who...look at things squarely and with recognition
will have an equally.alert internal eye.”? Visual
imagery is critical to the creative designer; he must
rely on a very rich collection of visual memories. The
richness of these memories depends on a well-devel-
oped and active visual perception. The sketch note-
book is an excellent way of collecting visual images
and sharpening perception, for it promotes seeing
rather than just looking. Architects who have gotten
into the sketch notebook habit quickly discover its
usefulness. All I can say is to try it; you'll like it.

A sketch notebook should be small and portable,
able to fit into a pocket so it can be carried anywhere.
It should have a durable binding and covers so it
won't come apart. Carry it with you at all times and
leave it next to your bed at night (some of the best
ideas come to people just before going to sleep or
right upon awakening). As the name implies, it is a
book for notes as well as for sketches and for
reminders, recipes, or anything else you can think
about. Combining verbal and graphic notes helps
unite verbal and visual thinking.

18 Drawing

Figure 2-3 By Lawrence Halprin.
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Figure 2-4 By Karl Brown.
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Figure 2-7 By Patrick D. Nall.
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Figure 2-8 Spanish Steps, Rome.

OBSERVATION

The thousands of students who pass through archi-
tectural schools &re usually told that they should
learn to sketch freehand and, to a certain degree,
how. Rarely are they told what they should sketch or
why. Drawing cubes and other still-life exercises are
an attempt to teach sketching divorced from think-
ing. Most students find it boring, and it drives some
away from sketching for the rest of their lives. I pre-
fer to start students with the sketching of existing
buildings because:

1. They are drawing subjects in which they have a
basic interest and are ready to discuss.

2. The eye and mind as well as the hand are
involved; perception becomes fine-tuned, and we
begin to sort out our visual experiences.

3. One of the best ways to learn about architectural
design is to look closely at existing buildings and
spaces.

20 Drawing
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The clearest way to demonstrate the value of free-
hand sketching for developing graphic thinking skills
is to compare sketching with photography. Although
a camera is often a useful or expedient tool, it lacks
many of the attributes of sketches. Sketches have the
ability to reveal our perception, therefore giving
more importance to certain parts, whereas a photo
shows everything with equal emphasis. In the sketch
of the Spanish Steps in Rome, the focus is on the
church, ellipse, and steps as organizing elements for
the entire exterior space. The significant impact of
the flowers in the photo has been eliminated in the
sketch. The abstraction can be pushed further until
there is only a pattern of light and dark, or we can
focus only on certain details, such as lamp posts or
windows. This one scene alone is a dictionary of
urban design. But you do not have to wait until you
get to Rome to get started; there are lessons all
around us. Become a prospector of architectural
design; build your own collection of good ideas while
you learn to sketch. It is a lot of fun.
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Figure 2-9 Spanish Steps, Rome.

Figure 2-9a Spanish Steps, Rome.

Figure 2-11 Street lamp detail.
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6‘&"@(4 ve

Figure 2-12a House drawing structure.

BUILDING A SKETCH

In his book Drawing Buildings, Richard Downer pre-
sented the most effective approach to freehand
sketching I have ever come across. "The first and
most important thing about drawing buildings is to
realize that what you intend to draw should interest
you as a subject.”® Next, it is important to select a
vantage point that best describes your subject. Now
you are ready to build the sketch by a three-step
process of sketching basic structure, tones, and then
details. The basic structure sketch is most important.
If the parts are not shown in their proper place and

Figure 2-13a Bowl drawing structure.

22 Drawing

Figure 2-13b Tones.
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Figure 2-12b Tones.

correct proportions it makes no difference what is
drawn from then on; the sketch will always look
wrong. So take your time; look carefully at the sub-
ject; continually compare your sketch with what you
see. Now add the tones. These represent the space-
defining elements of light, shadow, and color. Again,
look carefully at the subject. Where are the lightest
tones; where are the darkest? The sketch is becoming
more realistic. The details are added last. At this
point everything is in its place, and you can really
concentrate on the details one at a time. It is no
longer overwhelming; you can relax and enjoy it.
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Figure 2-13c Finished bowl drawing.




Figure 2-12¢ Texture and color.
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Figure 2-12d Finished house drawing.

Building a Sketch
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Figure 2-14

Figure 2-15

Figure 2-16
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Figure 2-17

Structure Sketch

The most important part of a sketch, the basic line
drawing, is also the most difficult skill to master. It
requires a lot of practice, but I have a few suggestions
that should help:

1. To help sharpen the sense of proportion needed
for sketching, practice drawing squares and then rec-
tangles that are two or three times longer on one side
than on the other. Now try to find squares in a scene
you are sketching. (At the beginning, this could be
done with tracing paper over a photograph.)

2. Use a cross or a frame to get the parts of the
sketch in their proper place, or maybe a prominent
feature of the scene or subject can act as an organizer
for the other parts of the sketch.

3. Although pencil can certainly be used for
sketching, I prefer felt-tip or ink pens because the
lines they produce are simple and clear. If a line is in
the wrong place, it is quite evident. Because the line
cannot be erased, it must be redrawn to get it right.
This process of repetition and checking against the
subject develops skill. Drawings that are so light they
can be ignored or erased deny the designer the feed-
back essential to his improvement.

4. To gain more control over line making, try
some simple exercises similar to our "idle moment”
doodles. The spirals, like those above, are drawn
from the outside toward the center, both clockwise
and counterclockwise. Try to make them as fast as
possible without letting the lines touch each other;
try to get the lines close to each other. Straight hatch-
ing can be done in several directions, always striving
for consistency:.



Figure 2-18
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Figure 2-20

Tones

Tones can be represented with different densities of
hatching or combinations of cross-hatching. The lines
should be parallel and have equal spaces between
them. Always remember that the main purpose of the
cross-hatching is to obtain different levels of gray or
darkness. Use straight strokes as if you were painting
the surfaces with a brush. Erratic or irregular lines
draw attention to them and distract the eye from
more important things. There is no strict rule for
applying tones on a sketch, but I have some prefer-
ences that seem to work well. Horizontal hatching is
used on horizontal surfaces, diagonal hatching on
vertical surfaces. When two vertical surfaces meet,
the hatching on one is at a slightly different angle
from the hatching on the other surface.
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Figure 2-19

Apply tones in a three-step process:

1. Indicate any texture that appears in the surface,
such as the vertical boards on a barn.

2. If the texture indication does not provide the level
of darkness of the subject, add the necessary addi-
tional hatching over the entire surface.

3. Now apply more hatching where any shadows
fall. To show gradations of shadow, add a succes-
sion of hatches at different angles.

The refinement of tones in a drawing is achieved
by looking carefully at the subject and by getting
more control over the consistency of the lines.

Several alternative techniques for sketching in
tones are illustrated throughout this book. The one
shown at the right above is a rapid method using ran-
dom strokes. Designers usually develop techniques
with which they feel most comfortable.

Building a Sketch 25



Figure 2-21
I
/7
] /////
7
7,
7/
¥
N~
7
Figure 2-23

26 Drawing

.L;:" — '%} 5 F—
H T i) -—j

Figure 2-22

Details

Details are often the most interesting or compelling
aspect of buildings. The window is an excellent exam-
ple. There, the details can be the result of a transition
between two materials—brick and glass—or between
two building elements—wall and opening. The wood
window frame, brick arch, keystone, and windowsill
make these transitions possible, and each of these
details tells us more about the building. On a regular
basis, I have students sketch windows, doors, or
other building elements so they gain an understand-
ing and appreciation of the contribution of details to
the qualities and functions of the building. Details
tell us something of needs and materials as well as
our ingenuity in relating them. The sketch of the
metal grating around the base of the tree explains
both the needs of the tree and the use of the surface
under the tree where people walk.

In most architectural scenes, there are details
close to us and others farther away. We can see more
of the close detail and should show in the sketch such
things as screws or fasteners or fine joints and tex-
tures. As details recede in the sketch, fewer and
fewer of the pieces are shown, until only the outline
is visible.



Figure 2-24

San Francisco, California.

Figure 2-25 Montgomery, Alabama.
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Combining Observations

With practice, structure, tones, and details can be
effectively combined to capture the complete sense
of a subject. Older houses of different styles are suit-
able subjects for practicing and developing observa-
tion skills. They are usually readily accessible and
provide a variety of visual effects that can sustain
your interest. Try visiting favorite houses at different
times of day in order to view the impact of different
lighting conditions. Walk around, approach, and
retreat from the subject to capture a variety of
appearances.
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Figure 2-26a Original sketch.
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Figure 2-26b Overlay sketch.
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Figure 2-26¢ Final sketch.
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TRACING

Tracing existing graphic material is another way to
build sketching skills. Making an overlay of your own
drawings with tracing paper is an obvious but under-
used device. Rather than overwork a drawing that is
headed in the wrong direction, make an overlay
showing the elements that need to be corrected and
then, in another overlay, make a whole new sketch
incorporating the changes. You will learn more from
your mistakes, and the final sketch will be better and
fresher. Tracing can also be done by laying a trans-
parent sheet with a grid over a drawing or photo,
drawing a larger grid, and then transferring the draw-
ing square by square. A third technique uses a slide
projector and a small mirror to project images of a
convenient size for tracing on your drawing table.
The large sketch on page 31 was done in this way.

No matter the reason you thought copying was
improper or illegal, forget it. Master draftsmen such
as Leonardo da Vinci copied other people’s work
when they were learning to draw. No tracing is ever
the same as the original. You will pick out some
details and simplify other parts. Tracing forces you to
look closely at the original sketch or photo and better
understand the subject.
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Figure 2-27 Projection table and projection box.
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Figure 2-28a Original sketch.

Figure 2-28b Enlargement of sketch.

Figure 2-30 Tracing after Ray Evans.
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Figure 2-31 Sketch of Athens, Ohio.

Figure 2-33 Sketch of Athens, Ohio.

Figure 2-32 Sketch of Athens, Ohio.
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Figure 2-34 a (opposite), b (above) Plan, section, and perspective of garden-court restaurant, Salzburg, Austria.

PERCEPTION

Many architects have become methodical about
sketch and note taking. Gordon Cullen, the British
illustrator and urban design consultant, had a major
influence on the use of analytical sketches. His book
Townscape* is a wonderful collection of visual percep-
tions of the urban environment. The sketches are
clear and comprehensive, impressive evidence of
what can be discovered with graphic thinking. Using
plans, sections, and perspectives, the sketches go
beyond the obvious to uncover new perceptions.
Tones are used to identify major organizers of space.
(In the book, many of these tones are achieved
mechanically, but they are easily rendered in
sketches by hatching with grease pencil or large felt-
tip markers.) The verbal categorization of urban phe-
nomena through short titles helps to fix the visual
perceptions in our memories; verbal and graphic
communications are working together. And these are

not complicated sketches; they are within the poten-
tial of most designers, as shown in the sketches oppo-
site, which apply Cullen's techniques to the analysis
of a small midwestern town.

As John Gundelfinger puts it:

A sketchbook should be a personal diary of what
interests you and not a collection of finished draw-
ings compiled to impress with weight and number...a
finished on-the-spot drawing...shouldn't be the rea-
son you go out, for the objective is drawing and not
the drawing. I often learn more from drawings that
don't work out, studying the unsuccessful attempts tc
see where and why I went off...can learn more...than
from a drawing where everything fell into place....
The drawings that succeed do so in some measure
because of the failures I've learned from preceding it,
and so certain pitfalls were unconsciously ignored
while drawing.®

Perception 31
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Figure 2-35 Waterfront, Mobile, Alabama.

Each subject may reveal new ways of seeing if we
remain open to its special characteristics. It may be
the redundancy of forms or a pattern of shadows; it
may be an awareness of the special set of elements
and circumstances that produces a particularly inter-
esting visual experience. A sketch of the interior of a
cathedral can uncover the exciting play of scale and
materials. The act of drawing can dramatically
heighten your visual sensitivity.
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Figure 2-36 Salzburg, Austria.
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Figure 2-37 Mobile, Alabama.
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Figure 2-38 By Todd Calson. Westminster Cathedral,
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Figure 2-39 Ohio University Quad, Athens, Ohio.
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Figure 2-40 Cartoon style sketch, after Rowland Wilson.

Figure 2-41 After Saul Steinberg.
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Figure 2-43 After Saul Steinberg.

DISCRIMINATION

Cartoons are an important source of sketching ideas.
My favorite sources are The New Yorker and Punch
magazines, but there are many other sources.
Cartoonists convey a convincing sense of reality with
an incredible economy of means. Simple contour
lines suggest detail information while concentrating
on overall shapes. Michael Folkes describes some of

the discipline of cartoon drawings:

...stmplicity refers to the need to make the clearest
possible statement.... Avoid all unnecessary detail.

34 Drawing
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Figure 2-42 After Saul Steinberg.
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Make the focal point of your picture stand out.
Refrain from filling every corner with objects or
shading.... Train your hand and eye to put down on
paper rapidly recognizable situations...in the fewest
possible strokes. One significant detail is worth far
more than an uncertain clutter of lines that don't
really describe anything. Make dozens of small pic-
tures...drawing directly in pen and ink so that the
pen becomes a natural drawing instrument and not
something that can only be used to work painfully
over carefully prepared pencil lines.

The cartoon is selective or discriminating; it helps

you seek out the essence of an experience.



Figure 2-44 Sketch extending a view derived from
the painting, Giovanni Arnofini and His Bride, by
Jan Van Eyck.

Figure 2-45 Drawing from imagination.

IMAGINATION

To move from graphics in support of observation
toward graphic thinking that supports designing, you
must develop and stretch imagination. Here are some
simple exercises to start:

1. Find a drawing, photograph, or painting of a room
that shows a part of a space. On a large sheet of
paper, draw the scene depicted and then extend
the drawing beyond its original frame to show

Figure 2-46 Drawing from imagination.

those parts of the room accessible only through
your imagination.

. Draw a set of objects and then draw what you

believe to be the view from the backside.

. Sketch a simple object such as a cube with dis-

tinctive markings. Then imagine that you are cut-
ting the object and moving the parts. Draw the
different new configurations.

Imagination 35



Figure 2-48 Sketching
game.

Figure 2-47 Game using cut-out
shapes.

Visual-Mental Games

An entertaining way to improve hand-eye-mind
coordination and promote an ability to visualize is to
play some simple games.

1. Show a few people four or five cutouts of sim-
ple shapes arranged on a piece of paper (above, left).
Out of view of the others, one person moves the
cutouts while verbally describing the move. The oth-
ers attempt to draw the new arrangement from the
description. This is repeated a few times to see who
can keep track of the position of the shapes. After
mastering this exercise, have the persons drawing try
to form a mental picture of each new arrangement
and then try to draw only the final arrangement. In a
second version of this game, an object is substituted
for the cutouts, and it is manipulated, opened, or
taken apart.

2. Form a circle with a small group. Each person
makes a simple sketch and passes it to his right.

36 Drawing
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Figure 2-49 Doodles.

Everyone tries to copy the sketch he has received and
in turn passes the copy to the right. This continues
until the final copy is passed to the creator of the orig-
inal sketch. Then all sketches are arranged on a wall
or table in the order they were made. This game illus-
trates the distinctiveness of individual visual percep-
tion (above, center}.

3. Doodles, using an architectural or design
theme, are another form of puzzle. Here, the objec-
tive is to provide just enough clues so the subject is
obvious once the title is given (above, right).

There are many visual puzzles that exercise our
visual perception. Try some of those shown opposite;
look for more puzzles, or invent some of your own. In
the sketches opposite, an arbitrary diagram is given
and the challenge is to use it as a parti for different
buildings by seeing it as standing for a section or plan
view for starters.



Figure 2-50 Visual puzzles.
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Figure 2-51 Exploring design based on a parti diagram.
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Figure 3-1 By A. J. Diamond. Student Union Housing, University of Alberta at Edmonton.



3 Conventions

Represent: Call up by description or portrayal or
imagination, figure, place, likeness of before mind or
senses, serve or be meant as likeness of...stand for,
be specimen of, fill place of, be substitute for*

1 B hroughout history, representation and design

|| "have been closely linked. The act of designing

- grew directly out of man's desire to see what
_%; could or would be achieved before investing
too much time, energy, or money. To create a clay pot
meant simply working directly with your hands until
the desired result was achieved. But making a gold
pot required expensive material, much preparation,
time, and energy. A representation, a design drawing,
of the gold bowl was necessary before starting the
project. Design became an important part of architec-
tural projects simply because of their scale.
Representing the imagined building permitted not
only a view of the final result but the planning for
labor and materials to assure completion of the project.

|

The representational capacity of sketches is lim-
ited. We must recognize that even with the most
sophisticated techniques drawings are not a full sub-
stitute for the actual experience of an architectural
environment. On the other hand, the capacity of
sketches as thinking tools extends well beyond what
is actually contained in the sketches. Drawings, as
representations, should be seen as extensions of the
person(s) who uses them to aid in thinking. As Rudolf
Arnheim says:

The world of images does not simply imprint itself
upon a faithfully sensitive organ. Rather, in looking
at an object, we reach out for it. With an invisible
finger we move through space around us, go out to
distant places where things are found, touch them,
catch them, scan their surfaces, trace their borders,
explore their texture. It is an eminently active occu-
pation.’

I find a great variation in the degree to which
architects rely on drawings to visualize designs. One
probable explanation for this is experience in visual-
izing and with the building of these designs. For
example, when architecture students look at a plan
view of a room, they likely see just an abstract dia-
gram, but some experienced architects can visualize a
perspective view of the same room without having to
draw it.

W |

Figure 3-2
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Figure 3-3

Some basic types of representation sketches,
which I feel architects should be able to understand,
are discussed in this chapter. I do not intend to pres-
ent a comprehensive explanation of the construction
of basic drawing conventions. There are already sev-
eral good books on that subject. Rather, the emphasis
will be on freehand techniques without the use of tri-
angles, scales, and straightedges, allowing for rapid
representation.
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Figure 3-4 Site plan.
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Figure 3-6 Partial elevation.

There are a great number of things we can repre-
sent about a space or a building and many ways to
represent them. The sketched subjects can range in
scale from a building and its surrounding property to
a window or a light switch. We might be interested in
how it looks or how it works or how to put it
together; we may be searching for clarity or charac-
ter. Variations in drawings range from the concrete to
the abstract, and the conventions include section or
cut, elevation, perspective, axonometric, isometric,
and projections. Media, technique, and style account
for many of the other variations. Many of these varia-
tions are covered in later chapters.

40 Conventions

Figure 3-7 Detail section.

The elementary forms of representation discussed
at this point are:

1. Comprehensive views—To study designs as com-
plete systems, we must have models that repre-
sent the whole from some viewpoint.

2. Concrete images—Dealing with the most direct
experience. Abstraction is covered in Chapter 4.

3. Perceptual focus—Trying to involve the viewer in
the experience signified by the drawing.

4. Freehand sketches—Decision-making in design
should include the consideration of many alterna-
tives. Representation of alternatives is encouraged
by the speed of freehand sketching, whereas the
tediousness of "constructed” hard-line drawings
discourages it.



BUILDING A PERSPECTIVE.
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Figure 3-8a Setting the picture plane
and viewpoint.

Figure 3-8b Starting grids.

Figure 3-8c Setting cross-grids.

Figure 3-9a Setting the picture plane and
viewpoint, plan view.

PERSPECTIVE

Perspective sketches have an equal standing with
plan drawings, the starting point of most design edu-
cation. One-point perspective is the easiest and there-
fore, I feel, the most useful of perspective
conventions. I have found the following three-step
method to be most successful:

1. Indicate the picture plane in both elevation and
plan; it is usually a wall or another feature that
defines the far limits of the immediate space to be
viewed. Locate the point from which the space is to
be viewed, or viewpoint (V.P.]. Vertically, this point is
usually about 5.5 feet from the bottom of the picture
plane. Horizontally, it can be placed just about any-
where in the space with the understanding that parts
of the space outside a 60-degree cone of vision in
front of the viewer tend to be distorted in the per-
spective. The horizontal line drawn through the V.P.
is called the horizon line.

Figure 3-9b Setting one grid, plan view.
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Figure 3-9¢ Setting the cross-grids,
plan view.

2. Establish a grid on the floor of the space. Draw
the square grid in plan and count the number of
spaces the viewer is away from the picture plane.
Then, in the perspective, locate the diagonal vanish-
ing point (D.V.P.) on the horizon line at the same dis-
tance from the viewpoint. Draw floor grid lines in the
perspective in one direction coming from the view-
point; draw a diagonal line from the diagonal vanish-
ing point through the bottom corner of the picture
plane and across the space. Where the diagonal inter-
sects the floor grid lines running in the one direction,
horizontal lines can be drawn to show the other
direction of the floor grid.

3. Indicate the structure of the basic elements of
the space. Continue the grid on the walls and ceiling
(if appropriate). Using the grids as quick reference,
place vertical planes and openings as well as signifi-
cant divisions of the planes.

41
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Figure 3-10a Definition of space.

Sketching straight lines freehand is an important
skill to master for all types of graphic thinking, and
practice makes perfect. Once you begin to rely on a
straightedge, the work slows down. Start by concen-
trating on where the line begins and ends rather than
on the line itself. Place a dot at the beginning and a
dot where the line should end. As you repeat this
exercise, let the pen drag across the paper between
the two dots. This sounds pretty elementary, but it is
surprising how many people have never bothered to
learn how to sketch a straight line.

With the basic perspective and plan completed
the values, or tones, can now be added. The actual
color of objects or planes, shade, or shadows can
cause differences in values; indicating these changing
values shows the interaction of light with the space,
providing spatial definition. Conventions for casting
shadows are presented when plan drawings are dis-
cussed. For now, it is enough to note that shadows are
first cast in plan and then added to the perspective,

42 Conventions

using the square grid as a reference. Shade appears
on objects on the side opposite to the sun or other
source of light where no direct light falls; shaded sur-
faces are generally lighter in tone than shadows. As
in sketching existing buildings, I prefer to use parallel
hatch lines to show tones (see Building a Sketch in
Chapter 2).

Finally, details and objects can be added. People
are most important because they establish the scale
of the space and involve the viewer through identifi-
cation with these sketched figures. Simplicity, realis-
tic proportions, and a sense of movement are basic to
good human figures such as these. The square grids
help in coordinating the placement of human figures
and other objects in plan and perspective. Be sure to
place people and objects where they would really be;
the purpose of the sketch is to understand the space,
not to camouflage it.



Figure 3-10c Completing details.

Figure 3-11 Casting shadows in plan.
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Figure 3-12 Practice drawing straight
lines.

Figure 3-13 Practice drawing people.

Perspective 43
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Figure 3-14 Modification of a one-point perspective.

QUALITATIVE REPRESENTATION

At this point we are not interested in the qualities of
drawing expression, such as style or techniques; this
is covered in Chapter 5. By qualitative representa-
tion, I mean the representation of the qualities of a
space. In his book Design Drawing William Lockard
makes a very convincing argument for the superiority
of perspectives as representational drawings.
"Perspectives are more qualitative than quantitative.
The experiential qualities of an environment or
object can be perceived directly from a perspec-
tive...The qualities of the space/time/light continuum
are much better represented and understood in per-
spective (than by other conventions)."® Perspectives
have the advantage of showing the relationship of all
the elements of a space in a way most similar to how
we would experience it when built. Although it is
true that buildings are not experienced only through
perspectives, it is the best way of showing a direct
visual experience of a specific space.

Lockard's chapter on representation has probably
the best explanation of the use of perspective
sketches for representation. Lockard illustrates a per-
spective view that is close to one-point perspective; it
involves an imaginary second perspective point
added at some distance from the sketch (see Figure 3-
15). Lines running the width of the one-point per-
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Figure 3-15 Organization of a modified perspective, after
Lockard.

spective, parallel with the horizon line, are now
slightly slanted in the direction of the imaginary sec-
ond point. To make the transition from one-point per-
spective, the top and bottom lines of the picture plane
can be given a slight slant and a new plane is estab-
lished; by drawing a new diagonal, the new diagonal
vanishing point can be set. A grid can also be applied
to this type of perspective to help in placing objects in
the space.

To represent the qualities of an imagined space,
we have to know something about the qualities of
spaces. Though this seems obvious, it is often
ignored. As architects, we have to look for what gives
spaces their special character, the different kinds of
light, color, texture, pattern, or shapes possible and
how they are combined. Continual sketching in a
sketch notebook is one sure way of learning about the
qualities of spaces. When this knowledge is applied
to the representative perspective, we must remember
to convey the three-dimensional experience of the
space onto a two-dimensional surface, the paper. To
do this, we need to illustrate the effects of depth or
distance upon those things that give the space its
qualities. With an increase in depth, light seems to
produce fewer gradations of tone; detail is less evi-
dent; texture and color are less vivid; outlines or
edges are less sharp. Depth can also be conveyed
through overlap of object or contour.



Figure 3-16a Setup of sketch perspective based on Lockard method.
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Figure 3-16b Completed sketch perspective.
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Figure 3-17 Parallel projections.

PARALLEL PROJECTIONS

Currently in common use, the axonometric sketch is
an important alternative to the perspective, plan, and
section. The axonometric is simply a projection from
a plan or section in which all parallel lines in the
space are shown as parallel; this is in contrast to a
perspective where parallel lines are shown as extend-
ing from a single point. The axonometric technique is
traditional in Chinese drawings. Instead of placing
the viewer at a single point from which to view the
scene, it gives the viewer the feeling of being every-
where in front of the scene. The axonometric has the
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additional advantage of representing three-dimen-
sional space while retaining the "true” dimensions of
a plan and section.

This last characteristic makes an axonometric
easy to draw because all three dimensions are shown
at the same scale. Axonometric projections forward
or backward from plans or sections are convention-
ally made at angles of 30, 45, or 60 degrees, but in a
sketch the exact angle is not important as long as the
projected lines remain parallel.
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VERTICAL SECTION

A vertical cut through a space is called a section.
What was said about the plan sketch also applies to
the section sketch, except for the casting of shadows.
With sections, we can show depth of space by apply-
ing the one-point perspective conventions explained
earlier. Imagine you are looking at a cut model of the
space; the point at which you look directly into the
model is where the viewpoint (V.P.) will be placed.
The viewpoint is used to project the perspective
behind the section.

Human figures are also important for section
sketches. Many designers sketch in view lines for the
people; this seems to make it easier to imagine being
in the space and gives some sense of what can be
seen from a particular position in the space. Shadows
can be indicated to see the effect of sunlight within
the space.
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Figure 3-18 Section.
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Vertical Section
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Figure 3-19 Plan.

PLAN SECTION

Abstract plan diagrams such as the one above have
many uses in the early conceptual stages of design.
This is covered in depth in Chapter 4. However,
many architecture students make the mistake of try-
ing to use these plan diagrams to represent the more
concrete decisions about the formation of space. Plan
sketches of designed spaces must show what is
enclosed and what is not, including scale, height, pat-
tern, and detail. A plan is basically a horizontal cut or
section through the space. Things that are cut, such
as walls or columns, are outlined in a heavy line
weight. Things that can be seen below the place
where the plan was cut are indicated in a lighter line
weight. Things such as a skylight that cannot be seen
because they are above the level of the cut can be
shown with a heavy dashed line if desired.

The first stage of a representative plan is the
heavy outlining of walls clearly showing openings. In
the second stage, doors, windows, furniture, and
other details are added. The third-stage sketch

48 Conventions
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includes shadows to show the relative heights of
planes and objects. The prevailing convention for
shadows casts them on a 45-degee angle, up and to
the right. The shadows need only be as long as neces-
sary to clearly show the relative heights of the furni-
ture, walls, etc. Finally, color, texture, or pattern can
be added to explain further the character of the
space.

OTHER REPRESENTATIONS

A variety of sketches based on the conventions of
perspective, plan, section, and axonometric are
shown on the next page. By means of sketches, we
can cut open, peel back, pull apart, reconstruct, or
make concrete objects transparent to see how they
are arranged or constructed. These are just a few of
the possible extensions of representation. As we use
sketches to visualize designs, we should always be
ready to invent new tools as needed.
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Figure 3-20 Transparent sketch.

Figure 3-21 By Thomas Truax. Structural systems illustrations,
Boston City Hall, Kallman, McKinnell & Knowles, architects.

Figure 3-22 Cut-away view, the Simon House, Barbara and Julian Figure 3-23 “Explodametric” drawing of a barn.
Neski, architects.

Other Representations 49
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Figure 3-24 By Helmut Jacoby. Boston Government Service
Center, Paul Rudolph, coordinating architects.
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Figure 3-25 By Helmut Jacoby. Ford Foundation headquarters,
Dinkerloo and Roche, architects.

Conventions

SKETCH TECHNIQUE

Many architects have developed their own sketching
styles in an attempt to quickly represent structure,
tones, and detail with a minimum of effort. An espe-
cially effective technique is that of Helmut Jacoby, an
architectural delineator of international reputation.*
The quick preliminary studies he uses to plan the
final renderings provide remarkable clarity of spatial
definition with an economy of means. Notice how,
with a range of tight and loose squiggly lines, he can
define surfaces and the rapid way fthat he suggests
people, trees, textures, and other details. The under-
lying structure of the sketch is usually quite simple,
with white areas used to help define space and
objects. Jacoby is very aware of variations in tone and
the effects of shade and shadow with respect to the
surrounding trees as well as the building.

Michael Gebhardt sketches with an emphasis on
tones and textures, defining space more through con-
trasts than line work. With a looping stroke, he is
able to establish a consistency that pulls the drawing
together and directs attention to the subject rather
than the media. In establishing your own style, be
sure to examine closely the work of others that you
admire; there is no need to start from scratch. Also
keep in mind that the objective in sketching is speed
and ease.



Figure 3-26 By Brian Lee. Automatic drawing done without
looking at the paper. It encourages fluidity of line and
naturalness of expression.

N

Figure 3-27 By Michael F. Gebhardt. Johns-Manville World
Headquarters, The Architects Collaborative.

Sketch Technique
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Figure 3-28 By Bret Dodd.

Designing depends heavily upon representation;
to avoid disappointment later, the designer wants to
see the physical effects of his decisions. It is
inevitable that a student will tell me that he is waiting
until he has decided what to do before he draws it
up. This is backward. In fact, he cannot decide what
to do until he has drawn it. Nine times out of ten inde-
cisiveness is the result of lack of evidence. Furthermore,
a decision implies a choice; recognizing that there is
more than one possible design solution, it makes no
sense whatsoever to try to determine if one isolated
solution is good. Instead, the question should be
whether this is the best of the known alternatives. To
answer this question, we must also be able to see the
other designs. The graphic thinking approach empha-
sizes sketches that feed thinking and thoughts that
feed sketches; one is continually informing the other.
For the beginning designer, these points cannot be
overemphasized.

There is no way to avoid the intense, comprehen-
sive job of representation or modeling in design. The
only choice left is whether to make the job easier
throughout a professional career by becoming a com-
petent illustrator now.

Having said that, I would add the warning that
drawing and thinking must be always open to
growth. Cliches in drawing lead to cliches in think-
ing. As John Gundelfinger says:
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I never know what a drawing will look like until it is
finished. Once you do, that's security, and security is
something we can all do without in a drawing. It
comes from working in a particular way or style that
enables you to control any subject or situation you
encounter, and once you're in control, you stop
learning. The nervousness and anxiety that precede a
drawing are important to the end result.”

Architects who have been able to find adventure
and excitement in drawing will readily attend to the
great boost it gives to their design- work and their
thinking.

Finally, I want to stress two of my prejudices
regarding representative drawing. First, freehand
ability is vital for effective use of representation in
architectural design. You must be able to turn over
ideas rapidly; to do this requires the spontaneous
graphic display that rapid sketching provides.
Second, attention should be paid to making the
sketches faithfully represent design ideas. Avoid
adding things to a drawing simply to improve the
appearance of the drawing. Changes should reflect
conscious changes in the design. Kirby Lockard cau-
tions, "Remember, the best, most direct and honest
persuasion for a design's acceptance should be the
design itself, and all successful persuasion should be
based on competent and honest representations of
the design."”
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Figure 3-29 Design development sketches.

Sketch Technique
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Figure 4-1 Site study.



4 Abstraction

The design process can be thought of as a series of
transformations going from uncertainty towards
information. The successive stages of the process are
usually registered by some kind of graphic model. In
the final stages of the design process, designers use
highly formalized graphic languages such as those
provided by descriptive geometry. But this type of
representation is hardly suitable for the first stages,
when designers use quick sketches and diagrams... It
has been accepted for years that because of the high
level of abstraction of the ideas which are handled at
the beginning of the design process, they must be
expressed necessarily by means of a rather ambigu-
ous, loose graphic language—a private language
which no one can properly understand except the
designer himself...the high level of abstraction of the
information which is handled must not prevent us
from using a clearly defined graphic language. Such
a language would register the information exactly at
the level of abstraction it has, and it would facilitate
communication and cooperation among designers.'

—JUAN PABLO BONTA

y own version of a graphic language is

based on experience with students in the

design studio and research in design

process communications. It is presented
here because I am convinced that a clearly defined
graphic language is important both to design thinking
and to communication between designers.

As Robert McKim pointed out, "A language con-
sists of a set of rules by which symbols can be related
to represent larger meanings.”> The difference
between verbal and graphic languages is both in the
symbols used and in the ways in which the symbols
are related. The symbols for verbal languages are
largely restricted to words, whereas graphic lan-
guages include images, signs, numbers, and words.
Much more significant, verbal language is sequen-
tial—it has a beginning, a middle, and an end.
Graphic language is simultaneous—all symbols and
their relationships are considered at the same time.
The simultaneity and complex interrelationship of
reality accounts for the special strength of graphic
language in addressing complex problems.
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Figure 4-2
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Figure 4-3b Graphic diagram.

GRAMMAR

The graphic language proposed here has grammatical
rules comparable to those of verbal language. The dia-
gram of the sentence (Figure 4-3a) shows three basic
parts: nouns, verbs, and modifiers such as adjectives,
adverbs, and phrases. Nouns represent identities,
verbs establish relationships between nouns, and the
modifiers qualify or quantify the identities or the rela-
tionships between identities. In the graphic diagram
(Figure 4-3b), identities are shown as circles, relation-
ships are shown as lines, and modifiers are shown by
changes in the circles or lines (heavier lines indicate
more important relationships and tones indicating dif-
ferences in identities). In the sentence diagram, the
verb shows a relationship that the subject has to the
object: the dog caught the bone. The line in the
graphic diagram is bi-directional; it says that the living
room is connected to the kitchen and that the kitchen
is connected to the living room.

Thus the graphic diagram contains many sen-
tences as:

1. The very important living room has a minor rela-
tionship to the garage (Figure 4-3c).

2. The dining room must be connected to the special
spaces, the kitchen and the deck (Figure 4-3d).

3. The future guesthouse will be related to the entry
and indirectly to the pool (Figure 4-3e).
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Figure 4-3c, d, e Graphic “sentences.”

There are other ways of drawing “graphic sen-
tences”; three alternatives are shown here:

1. Position—An implied grid is used to establish rela-
tionships between identities; the resulting order
sometimes makes the diagram easier to read
(Figure 4-4a).

2. Proximity—The degree or intensity of the relation-
ships of identities is indicated by the relative dis-
tances between them. A significant increase in
distance can imply that no relationship exists.
This type of diagram has more flexibility than the
preceding type (Figure 4-4b).

3. Similarity—Identities are grouped by common
characteristics such as color or shape (Figure 4-4c).

These alternatives may also be combined to form
other grammatical variations (Figure 4-4d), but care
should be taken to retain consistency. To communi-
cate clearly, the grammatical rules should be immedi-
ately evident. According to Jerome Bruner, "The bind-
ing fact of mental life in child and adult alike is that
there is a limited capacity for processing informa-
tion—our span, as it is called, can comprise six or
seven unrelated items simultaneously. Go beyond
that and there is overload, confusion, forgetting."
One of the reasons for adopting some basic grammat-
ical rules in graphic diagrams is to avoid confusion by
reducing the number of variables that have to be han-
dled at one time.



Figure 4-4a Structuring a graphic
“sentence” by position.

Figure 4-4b By proximity.

Jo

Figure 4-4¢ By similarity.
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Figure 4-4d Combination of “sentence” structures.

Building a diagram.

Figure 4-5a Basic identities and Figure 4-5b Reduction to simple

relationships.
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Figure 4-5c Second level of Figure 4-5d Tag-ons.

information.

Figure 4-5e Segmenting.

One of the most useful qualities of graphic com-

munication is that information can be transmitted
and received on several levels simultaneously. Artists
recognized this long ago. Successful paintings usually
appeal to the viewer as overall compositions, render-
ings of detail, and technique with media, just to name
a few of the levels. These levels of communication
can also be used to good advantage in a graphic dia-
gram. The basic process for building a diagram
(shown above) is as follows:

1.

2.

Try to illustrate the basic identities and their rela-
tionships in a rough diagram.

Reduce the diagram to its simplest structure by
applying rules of graphic grammar.

. Modify the diagram to indicate a second level of

information, using tones or heavy lines.

Add other levels of information as tags attached to
the basic diagram.

. If the diagram becomes too complicated, break it

into segments by grouping or placing a boundary
around identities.

Grammar 57



Figure 4-6 Graphic grammar conventions.

Alternate Grammars

The basic graphic grammar discussed so far is most
commonly expressed in what are known as bubble
diagrams. It is probably the most broad-based, versa-
tile grammar. Other conventions may qualify as
grammars, or rules for relating graphic elements so as
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to communicate. Two of the more prominent gram-
mars are the network and the matrix. The basis for
the grammar of networks is time or sequence.
Although it is normally assumed that the sequence
proceeds from left to right or top to bottom, arrows
are often used to clarify the order or subtleties of the
sequence. The most familiar type of network uses



verbal descriptions of tasks or events, but graphic
symbols could be used as well. The matrix diagram
incorporates the other type of grammar. Its conven-
tion assigns identities to rows and columns and rep-
resents the relationships of identities with graphic
symbols at the intersections of the rows and columns.

VOCABULARY

The meaning of words or symbols in any form of lan-
guage must be consistent and shared in order to sup-
port human communication. This consistent set is
called a vocabulary. Basic verbal vocabulary within
our native language is normally acquired in child-
hood through association, while grammar is learned
formally. Literacy is achieved over several years of
education. The acquisition of graphic language is not
a common component of a general education. In a
formal sense it is more often a part of education in
design and art curricula. However, there are some
graphic "languages” to which the general public is
exposed. Among those are international road signs,
road map legends, music notation, and mathematical
symbols.

The accessibility of graphic languages is heavily
dependent on associations with familiar objects or
experiences. These associations can be made through
naming graphic items or by using symbols that are
readily recognized as abstractions of familiar objects.

Identities

There are a great number of ways to symbolize an
identity. The more common symbols are represented
here in horizontal rows. The identity of these differ-
ent possible groups is achieved by contrast. Usually
all variables are held constant except for one. The
number in each group is limited because most of us
are unable to deal with more than five or six varia-
tions in one graphic diagram. The elementary sym-
bols can be supplemented or replaced by numbers,
letters, or other symbols. By judiciously combining
different groups of symbols, it is possible to have sev-
eral levels of information in a graphic diagram with-
out sacrificing clarity. Sometimes identities are best
shown with a more tentative quality using dotted and
irregular lines. Later chapters further explain this less
definite need.
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Figure 4-7 Graphic grammar conventions.
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Figure 4-8

Relationships

As with identities, different relationships are best
represented by sets of line types. These line types can
also be used as borders for grouping identities as a
means of segmenting a diagram or of showing special
relationships.

The arrow is a very special device for indicating
relationships. As a symbol of movement, Arnheim
holds that it has compelling qualities: "...any move-
ment in the environment automatically attracts atten-
tion because movement means change of conditions,
which may call for a reaction.”* Arrows combined
with lines can indicate a one-way relationship, a
sequence of events, or a process. Separate arrows can
be used to mark important parts of a diagram or to
show dependencies and the feed-in of supplementary
information.

Modifiers

Identities and relationships are modified according to
a hierarchical system. In this manner, the signifi-
cance of parts and the different levels of intensity in
the relationship between parts are expressed.
Hierarchy can be shown by different line widths,
multiple lines, or the relative size of dashes and
spaces in dashed lines (Figure 4-9a). Graded tones
and the accumulation of parts are also useful devices
(Figure 4-9b).

Modifiers can also create emphasis, principally
through contrast in terms of size, tone, contour, or
detail. Emphasis is used to signal a special identity or
relationship, segregate interwoven diagrams, or indi-
cate special points or steps in a process (Figure 4-9¢].
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Figure 4-9a Modification by size.

Figure 4-9b Indicating emphasis.
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Figure 4-9¢ Modification by tone.
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Figure 4-10 Mathematical language symbols.

Other Graphic Vocabulary

Several disciplines have developed their own short-
hand symbols to facilitate rapid communication.
Many of these symbols have a wide enough under-
standing to be useful in graphic thinking. Some of the
most useful symbols, taken from the disciplines of
mathematics, systems analysis, engineering, and car-
tography, are shown here and on the following pages.

Operations research and the analysis of communi-
cation systems led to the study of processes, which,
in turn, led to many applications of process manage-
ment. With the study of more complicated processes,
a diagrammatic language was developed to properly
describe these processes (Figure 4-12a). On the basis
of a few symbols and a set of rules for using them,
very elaborate processes can be readily explained in
graphic terms. Some of the symbols shown to the
right are useful in describing architecturally related
processes, such as project plans, construction organi-
zation, and programmatic functions (Figure 4-12b).
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Figure 4-11 Graphic language elements from
cartography.

Figure 4-12a Process diagram.
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Figure 4-12b Process symbols.
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Figure 4-13 Graphic language elements from other areas of the
building industry.

On this page are several symbols used in electri-
cal, mechanical, and transportation engineering that
can further extend our graphic vocabulary. Opposite
are symbols from cartography and other symbol
systems.
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Figure 4-15 City image analysis, Quebec.

Applying Graphic Language

When the conventions of a graphic language are
applied to different communication and thinking con-
texts, they can produce a wide variety of expressions.
In each case effectiveness depends upon an explicit
grammar and a consistency in its use. For an exten-
sive explanation of the uses of graphic language, con-
sult the second edition of my book Graphic Problem
Solving.

Jerome Bruner stresses the point: "Unless detail is
placed into a structured pattern, it is rapidly forgot-
ten.... Detailed material is conserved in memory by
use of simplified ways of representing it.”* The
graphic "vocabulary” just presented was selected
because the symbols are commonly accepted, simpli-
fied ways of representation. Since our graphic vocab-
ulary will continue to expand graphic communica-
tion, we must use commonly understood symbols
and a clear grammatical structure as a context for the
vocabulary to be effective. The obvious corollary is
our need to become graphically "literate.” We need to
become familiar with a range of graphic languages.
"The thinker who has a broad command of graphic
language not only can find more complete expression
for his thinking but can also re-center his thinking by
moving from one graphic language to another...in
effect he uses language to expand the range of his
thinking.”® This last point by McKim is extremely
important to a full use of the material presented in
this book. Communication and thinking are inter-
twined processes; we need to focus on how they
assist each other rather than ask which is more
important.

Graphic language can also have pitfalls, as identi-
fied by Robert McKim:

1. Lack of skill or inappropriate choice of language,
which can be damaging to tender new concepts.

2. Mistaking graphic images for reality.
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Figure 4-16 Neighborhood analysis.
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Figure 4-17 Hospital circulation analysis.
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. Glamorizing an idea.

I

. Concealing what should be revealed.

5. Habitual use of a few languages, avoiding some
types of mental operation.



Figure 4-18 Pedestrian traffic intensity.
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Figure 4-19 Circulation choices, Place des Vosges, Paris. Figure 4-20 Housing price analysis.
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Figure 5-1 (top) By Louis Kahn. Concept sketch for central Philadelphia.
Figure 5-2 (bottom) By David Stieglitz. Buffalo Waterfront Redevelopment Project.



5 Expression

w9 he designer who wishes to take advantage of

"expression, the second level of communica-

tion (the first level being the content of the

.. drawing), should become aware of the range

of qualities that can be communicated and useful

techniques for doing so. The sketches in this chapter

are offered as examples of what can be discovered.

Each sketch conveys more than one quality, but I

have tried to group the sketches according to their
most significant qualities.

This chapter concentrates on some of the attitudes
and priorities architects and designers convey by the
manner in which they draw. It seems obvious that
you can tell something about designers through their
drawings. Care in drawing often indicates care in
thinking. In my experience, clients, consultants, con-
tractors, and others with whom architects work are
greatly influenced by drawings, which set the tone
for the work. The drawings are a way of telling peo-
ple what you demand of yourself and provide a clue
to what you expect of them.

.T &r}— ,ﬂ /T‘

’_,_r_’,'- ——

-t "a’\(vv‘
£3
4

MY F

S ASTHE f

Figure 5-3 By Edwin F. Harris, Jr. Assisi.

IDENTITY

The drawings on these first two pages are significant
for their strong sense of identity, a presence that says
they are important and we ought to take time to look
at them more closely. How does the way the sketches
were drawn account for this quality? Both the style
and the high contrast are important, but the fluidity
of the sketches tells us about the intensity and confi-
dence of the architect. We can almost see or feel the
architect’s hand moving over the paper.

CONSISTENCY

Discipline in drawing is sometimes associated with
stiff or Spartan-looking drawings. But, as you can see,
quality need not limit expression. These drawings
have their internal consistency in common. It might
be compared to the differences in car designs. The
Porsche and the Rolls Royce are immediately recog-
nized as two very different cars, but both have an
expression of high quality and craftsmanship. Given
the basic concept of each car, the designers have
given every part of the car a feeling that it belongs to
that, and only that, car.
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Figure 5-5 By LeCorbusier. Baghdad Gymnasium.

STYLE AND SELECTIVITY

Architects often develop certain “trademarks” in their
drawings as their careers develop. The resulting style
of the sketches can be seen as a reflection of the
designer’s personality: tentative lines might indicate
a willingness to remain open to new ideas, whereas
more deliberate delineation might show the

68 Expression

designer's preference for deliberateness and quick
closure on decisions.

Style is also formed by the architect’s consistent
selection of what he wants to show in his sketches
and what he wants to leave out. His choices are often
a reflection of what he feels are important design
concerns in most projects.



Figure 5-6 By Oscar Niemeyer. Capanema Residence.

Figure 5-7 By Jim Anderson. Country Side YMCA, Landplus West
Inc., Landscape Architects.
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Figure 5-8 By Lawrence Halprin. Lovejoy Plaza and Cascade,
Portland, Oregon.
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Figure 5-9 By Edwin F. Harris, Jr. Pisan Group.

ENERGY AND VITALITY

Sketches such as the ones shown here project the
enthusiasm and intensity of the act of putting the
images on paper. The design and realization of a
building can be a taxing experience, particularly for
the client. We know that the architect can help by
instilling confidence and a sense of optimism. Vitality
in sketches can do a lot to reinforce what we say to
clients or others working on a project.

CREATIVITY AND REFRESHMENT

If we accept the premise that architects are creative
in solving problems and open to new ways of seeing
environment, the importance of a creative quality in
our drawings should be obvious. As much as people
strive to make decisions on an informed, rational
basis, information is sometimes incomplete and there
is usually a degree of risk-taking involved in design.
Risks are taken on the basis of expectations partially
conveyed by the way the architect expresses himself
in his sketches.
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Figure 5-10 By Gerald Exline.




. " g
S —— T

Figure 5-11 By Thomas Larson. South Station, Boston.
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Figure 5-12 By Gerald Exline.

DIRECTION AND FOCUS

A team of creative people working on a design prob-
lem needs to have an understanding of the general
direction and parameters of their efforts while being
given a sense of freedom and flexibility to contribute
fully to the success of the project. Some architects are

Figure 5-13 By Romaldo Giurgola. City Council room, Boston City
Hall Competition.

Figure 5-14 By Michael Gebhardt. Hockey Arena/Auditorium,
Soldiers Field, Harvard.

able to meet these needs in preliminary conceptual
sketches. Tom Larson explains it this way: "These
drawings are not yet ‘architecture’ intentionally. I am
beginning to carve out negative space, to begin to
understand the organizing spaces of the project.
These are quick drawings."!
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Figure 5-15 By Thomas Larson. Grandberg Residence.
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Figure 5-16 By Lawrence Halprin. Lovejoy Plaza and Cascade, Portland, Oregon.
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Figure 5-17 By Hugh Stubbins. Mount Holyoke College dormitories.
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Figure 5-18 Paddack Residence study.

CHARACTER AND MOOD

For many architects, one of the most difficult prob-
lems in design is the representation, the “capturing”
of the intended character of a space or object. Here
again, the way sketches are drawn can be of great
help. On these two pages, [ have tried to gather exam-

Figure 5-19 By Jim Anderson. Sidewalk zone development, Terre
Haute Urban Development Action Program, Landplus West Inc.,
Landscape Architects.

ples of a wide range of moods communicated by way
of sketches. The skills that are demonstrated here
and in the preceding pages are those of observation
as much as manual skills. Sketching is supported by
thinking and emotion, and the sketches reflect these
experiences.
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Figure 5-20 By Lisa Kolber. Byzantine church, Mystra, Greece.

ECONOMY

As in verbal communication, we appreciate someone
who can find just the right means to convey the
essence of an experience. The sketches on these
pages are by architectural students who were so
inspired by what they encountered on their field trips
that they spent much time drawing and developing
an educated eye.

Figure 5-21 By Lisa Kolber. Byzantine church, Mystra,
Greece.Figure 5-21 By Patrick D. Nall. Ahmed Ibn Toulon Mosque,
Cairo.
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Figure 5-22 By Lisa Kolber. Gateway at Mystra, Greece.
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Figure 5-23 By Lisa Kolber. Gateway at Mystra, Greece. Figure 5-24 By James Walls. Trinity Church, Boston.

Figure 5-25 By Thomas Cheesman. Sienna, Italy.
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Figure 5-26 By Patrick Nall. Roadside restaurant, Cairo.
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Figure 5-27 By Patrick Nall. Temple of Luxor, Eqypt.
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AESTHETIC ORDER

Both in building design and in drawings, most of us NS \\ N
are sensitive to the role of composition in achieving a N \ \

sense of unity or synthesis. Unity in environments is
also achieved through aesthetic order, characteristic
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ing we can develop an awareness of aesthetic order AZes RN

that carries over to our drawings, endowing them L

with a similar sense of order.

Figure 5-28 By Barry Russell. Prague.
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Figure 5-29 By Lisa Kolber. Knossos Pavilion, Crete.
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6 Analysis

ccording to Gordon Best, the analysis of

design problems is fundamental to design

process. "Practical design problems are vari-

able and idiosyncratic. They generate a vari-
ety so great that it is nearly impossible to describe
such problems let alone understand them. Despite
this, practicing designers must interpret these prob-
lems if they are going to deal with them."' Architects
must simplify problems, reduce them to their essen-
tial elements. This is the process of abstraction, the
exposure of the underlying structure or pattern of a
whole system. As we will see, graphic communica-
tion is well suited to the task of abstraction. The
simultaneous view of the abstract sketches keeps the
whole structure of a system up front.

A discussion of a system and its analysis is helpful
to understand the functions of abstract sketches.
Design problems are generally caused by poor func-
tion or breakdown of a system. If I can't get my car
started on a winter morning, I know the cause could
be a frozen gas line, a malfunctioning starter, worn-
out spark plugs, the distributor, the battery, or even
an empty gas tank. A car is a system of parts, all of
which must interact properly for the engine to start.
The system extends beyond the car parts to include
routine maintenance, the manufacturer's inspection
of parts, keeping moisture out of gas station storage
tanks, and my checking the gas gauge regularly. To
solve the problem with the car that does not start, we
must understand it as an organized system. If the dis-
tributor is not the cause of the problem, no degree of
inspection of the distributor can solve the problem.

In design, this understanding of the whole system
is referred to as holistic analysis. As Geoffrey
Broadbent put it:

The whole must be subdivided if we are to analyze
it.... If we choose the wrong kind of subdivision, then
the whole will be destroyed, whereas other kinds of
subdivision may throw its structure into relief.
Angyal considers four ways of subdividing a whole,
such as a plant, an animal or some inanimate object.
One could cut it at random, thus producing a collec-
tion of unrelated parts. One could divide it according
to some preconceived and fixed principle that failed

Figure 6-2 Automobile system.

to take its inherent structure into account, which
would represent a rational approach. One could
abstract distinguishable properties from it, such as
size, shape, color, consistency and so on, which
would represent an empirical approach. Or one
could divide the whole according to its structural
articulation.”
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Figure 6-3b By reduction.
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Figure 6-3c By extraction.
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Figure 6-3d By comparison.
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Analysis

Abstract sketches can express the structural artic-
ulation of a system. Here are some ways, using the
automobile as an example:

1. Distillation—Removing from the drawing all those
things that are not important to the analysis of the
structure of the system's critical parts: highlight-
ing the electrical system.

2. Reduction—Representing groups of parts with a
smaller set of symbols makes it easier for most of
us to understand the drawing and entertain
changes; there can be several levels of reduction
yielding increasing generalization. This diagram
represents only the major automobile systems
(electrical, mechanical, fuel, etc.).

3. Extraction—Through contrast or emphasis, a part
can be given special attention while remaining
within the context of its system: position of the
distributor in the electrical system is stressed.

4. Comparison—Casting different systems in the
same graphic language facilitates comparison of
structural rather than superficial characteristics of
different systems.

In design or problem solving, products, processes,
beliefs, or other systems need to be represented in
several ways, ranging from concrete to the most
abstract. In McKim's words, "Operations often
require imagery that is abstract and pattern-like.
Which is not to say that abstract imagery is more
important than concrete. Rather, abstract and con-
crete imagery are complementary. The flexible visual
thinker moves readily back and forth between the
two.”* He suggested, "A way to obtain literacy and at
the same time to acquire language flexibility, is to
learn how to use graphic language to move thinking
and expression from abstract to concrete meanings
and back."
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Figure 6-4 Perspective of entry to Sunyatsalo City Center, Alvar Aalto, architect.

ABSTRACTION AND EXPERIENCE

The power of abstract drawings in design is directly
related to the depth of experience that the designer
can associate with the abstraction. For the experi-
enced designer, simple abstract symbols can repre-
sent highly complex concepts of form or space.
Without the designer's background or associations,
abstraction is of limited use. The diagram and plan of
Aalto's community center take on several layers of
meaning when accompanied by the perspective view
of the building. Developing graphic thinking and
design skills requires continuing experience of a vari-
ety of successful environments heightened by the use
of representational and abstract sketches of those
environments.

Figure 6-5 Concept diagram and plan of center.

Abstraction and Experience
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Figure 6-6a Basic relationship between functions.

TRANSFORMATION FROM PROGRAM TO
SCHEMATIC DESIGN

Starting with the most simplistic model of design
process, we can consider the challenge of handling
information "exactly at the level of abstraction it has”
throughout the design process. In the example shown
here, the drawings evolve toward levels of lesser
abstraction from the building program to a schematic
design for a house. (The transformations after the
schematic design that lead to the final building
include preliminary design, design development, con-
struction documents, and shop drawings. These are
not shown because effective conventions already
exist for representation of those stages. There are sev-
eral sources for examples of those drawings, includ-
ing books and the drawing files of architectural
firms.)
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Figure 6-6b Position and orientation.

The first diagram is an abstraction of the program
of the house. The functions and the relationships
between functions are indicated, as well as the hier-
archy of these functions and relationships. The major
access points are clearly visible. The "bubbles” have
no positional significance because the program does
not contain that sort of information. If the relation-
ship links between functions are retained, the bub-
bles can be moved to several different positions with-
out changing the basic information of the diagram.
The second diagram responds to site and climate
information, establishing both position and orienta-
tion of functions with respect to each other and the
site. Natural light and heat, views, building access,
and zoning of functions are also considered. The
third diagram reflects decisions on scale and shape of
the spaces required to accommodate the programmed
functions. Here, consideration is given to functional
needs and a planning grid. In the fourth diagram, spe-



Figure 6-6¢ Scale and shape of space.

cific structural, construction, and enclosure decisions
come into play. Sufficient formal definition has been
indicated for the diagram to be called a schematic
design.

This transformation from program to schematic
design is only one of several paths that could have
been taken. By understanding the intent of the dia-
grams at each stage, we ensure that options remain
open, rather than locked into one form too early.

Most designers will agree that designing is not a
"clean” process; in other words, it is not automatic,
even-paced, directional, orderly, or totally rational.
We would probably agree that it is highly personal,
discrete while holistic, sometimes very clear and
sometimes quite obscure, sometimes rapid and some-
times painfully slow, exciting and also tedious. In
short, it is very human rather than mechanistic. And

il

Figure 6-6d Enclosure and construction.

that is why so many of us are so passionately hooked
on designing.

Drawings, the visual language designers use,
reflect all of the qualities I have attached to design-
ing. In the following chapters I have tried to recog-
nize the variability and individuality of design
processes by not associating graphic thinking with
one design process. Rather, I have presented the uses
of drawings as discrete events to uncover the breadth
of richness that exists and leave open to each of us all
the ways and styles of graphic thinking or designing
that we prefer, that we enjoy!

Transformation from Program to Schematic Design 85



Figure 6-7a Structure of design problems.

ABSTRACTION APPLIED TO ARCHITECTURAL
DESIGN

The rest of this chapter is based upon a more sophis-
ticated model of the design process. The application
of the tools of graphic abstraction to architectural
design is aided by an understanding of the structure
of architectural design problems. Horst Rittel has
identified three variables of the typical design prob-
lem:

1. Performance variables which express desired
characteristics of the object under design, and in
terms of which the object will be evaluated ("con-
struction cost,” "aesthetic appeal,” "overall qual-
ity,” and the like).

2. Design variables, which describe the possibilities
of the designer, his ranges of choice, his design
variables ("height of ceiling,” “shape of door
knob,” "type of heating,” and the like).

3. Context variables, which are those factors affect-
ing the object to be designed but not controlled by
the designer ("land price,” "likelihood of earth-
quakes,” "type of eating habits,” and so forth).®

A problem can be said to exist when there is some
sort of misfit among these three variables in an envi-
ronment. The design problem is solved when, as indi-
cated in the diagram, there is a satisfactory relation-
ship among need, context, and form. Consider a
small printing company as an example. The original
need was to accommodate a printing operation in the
context of the downtown of a small city and the form
provided was a small, one-story building. Over time,
new problems could occur due to different types of
misfits:

86 Analysis

1. Need/context—Property values and the tax rate
increase rapidly, even though the building still
meets the printer's needs.

2. Need/form—The operation outgrows the building

or the building deteriorates and is not adequate
for the need. )

3. Form/context—A change in the zoning restrictions
makes a one-story building no longer a sound
financial investment.

Figure 6-7c Misfit between need and form.

Figure 6-8 Sources of solutions to design problems.
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Figure 6-9 Design project information organized by major design variables.

The design problem can be caused by a change in
any one or a combination of the variables. The solu-
tion to the problem may lie in changing any one of
the variables or a combination of them. The design
solution is not synonymous with the designed build-
ing; rather, the design drawings are the embodiment
of a new balance between need, context, and form.
The success of the design solution is measured by the
way it responds to all three variables.

The categories of need, context, and form can also
provide a convenient structure for organizing design

project information. Design concerns, issues, priori-
ties, or, as shown here, criteria can be gathered under
these variable headings. This promotes a balanced
view of the design problem and a more complete
evaluation of design alternatives. (The application of
evaluation criteria jis discussed further in Chapter 9.)
In this section, we deal with the graphic abstraction
of the architect's design problem as described by
need, context, and form.

Abstraction Applied to Architectural Design 87



{
|

(@ %% = =

i

-
S

Figure 6-10a, b Programmed area requirements:
breakdown of areas (a), and summary of areas (b).

Spmm
o-ﬁ V/?mws@ﬁ %
(b) Ownex Vecks

Guost Hevse

Figure 6-11 Activity intensity.

NEED

The building program or brief usually contains most
of the information about the client's needs. Programs
for the average-size project, such as an educational or
institutional building, can be quite complex.
Although the program for our example, a four-bed-
room recreational residence, is not very complex, it
should serve to illustrate the basic types of diagrams
that could be used to describe functional needs.

The first step is to get a good grasp of the quantifi-
able aspects of the program. Using squares to show
the area requirements for different functions, the
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relationships of size are quickly apparent (Figure 6-
10a). A summary of basic program areas (Figure 6-
10b) aids consideration of some of the basic zoning
alternatives and relationships to usable site area.
Another quantitative diagram that can be quite useful
shows intensity of activity or use. The intensity of
functions is shown by the relative sizes of the circles,
and the volume of circulation between functions by
the width of the connecting bars. Detailed estimates
of the intensity of activity are not usually made, but
direct observation and informal analysis based on the
designer's past experience should be sufficient to
make the diagram useful.



Figure 6-13 Matrix diagram of functional relationships.

Relationships

The bubble diagram has become a familiar tool to
architectural designers. It can abstract the building
program to conveniently summarize the activities to
be housed and their required relationships. As we
saw in Chapter 5, bubble diagrams are also easy to
manipulate as the designer moves from building pro-
gram to building design. As long as the basic rules of
the graphic language are followed, these diagrams
permit wide flexibility of thinking.

Another type of relationship diagram is the
matrix. All the functions are listed along two perpen-
dicular axes and then the relationship of each func-
1on to the other functions is categorized. The advan-

tage of such a matrix is in the ways it can be read by
the designer. This example demonstrates that the
kitchen is a critical point of relationship for the whole
family and their guests, that the sleeping areas should
be isolated from each other and from most of the rest
of the house, and that the access to the guest areas
should be controlled. Although it is true that most of
these observations might be made intuitively for a
house, the matrix promotes a restructuring of think-
ing that can stimulate new insights regarding needs
such as separation or communication, particularly in
more complex buildings. Finally, the matrix provides
a simple graphic reinforcement of the designer's
memory as he considers the building context and
form.

Need 89
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Figure 6-14a Log of space use.
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Figure 6-14b Kinesthetic map.

Physical Behavior

Although we might assume that most people use
houses in pretty much the same way (judging from
new housing development design), there are differ-
ences. These differences can have a lot to do with the
comfort of a family in a particular house. One way to
illustrate the use of a house is to make a log of spaces
occupied by different family members during a typi-
cal day. The results may be surprising and may
encourage the client to look at housing in a new way.
There may also be implications for design priorities,
orientation of spaces, and energy management.
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N

Circulation is one of the most under-considered
functions inherent in a building program. Many of
the experiences of a house, its impact on people, take
place as they move through and between spaces.
These are referred to as kinesthetic experiences; they
are dynamic experiences unlike sitting or standing in
one space. Some architects have suggested that sce-
narios of desired kinesthetic experiences, in a graphic
form, can be very useful to design. In its simple form,
a kinesthetic map may use symbols for different
experiences, but it is also possible to key perspective
sketches to the map and help create a sense of what is
desired. Again, such diagrams help the client and the
designer discuss and think about the design problem.
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Figure 6-15a Matrix diagram of relationships between design issues and spaces.

Design Priorities

To make a successful house, an architect must help
the client choose his priorities, as his desires often
exceed what is financially possible. But priorities
remain a vague notion for most people until they see
a specific building design with a price tag. Then
comes the pruning and pushing and pulling, ending
with a design that looks as if it has been through a
street fight. A matrix diagram clarifies priorities so
the client can better understand them before pro-
ceeding to building-form alternatives. The matrix
starts with a list of design issues and a list of func-
tions. At each point of relationship in the matrix, we
ask the importance of this issue to this function. The
degree of importance is indicated by the size of the
dot. When this process has been completed for each
issue, the most important issues and functions (those
with the highest cumulative degrees of importance)
can be identified and a hierarchical list of issues and
functions formed. When the matrix is reconstructed
with issues and spaces arranged in their order of
importance, it is possible to make some observations
about critical areas of the design problem.
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Figure 6-15b Revised matrix indicating priorities.
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Figure 6-16 Verbal concepts map.

Design Objectives

Analysis of a design problem requires the exploration
of the broad set of issues, contexts, and concerns. To
initiate thinking about the problem, we can adapt a
technique used in creative writing that builds a net-
work of verbal associations. To bring the subcon-
scious mind into action, the standard tabulated lists
are replaced by a loose, open-ended method of nota-
tion that lets ideas develop in an organic pattern
much like the roots of a tree. As a complex network
of associations develops, we can begin to identify the
most important issues and relationships.
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As analysis of needs progresses, it is often helpful
to speculate on optimum relationships among the
activities that make up the building program. By
illustrating alternative patterns of relationships, the
designer can become more attuned to the issues of
synthesis of a range of concerns. To avoid premature
assumptions about physical forms that would be
appropriate to solving the design problem, activities
are purposely represented by nonspecific shapes.
Some designers have referred to these shapes as
"potatoes.”



Figure 6-17 Comparative schematic layouts.




Figure 6-19a Available land.

Figure 6-19c Geological conditions.

CONTEXT

The identification of context variables helps the
designer to set problem boundaries and places con-
straints on the number of design options available.
The experienced architect welcomes these con-
straints because they help to focus his attention on
the really viable alternatives. Context wvariables
include site, climate, zoning or building ordinances,
finances, time, and available construction technologies.
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Figure 6-19d Composite of the three criteria.

Site Selection

A composite graphic display of the effects of different
criteria on site selection can assist both client and
designer in choosing a site. The mapping starts by
grouping several criteria under a few basic headings
such as land availability {(which might include the
considerations of cost, opportunity, or services), geo-
logical characteristics, and zoning. Maps are made for
each basic heading, showing the land that meets the
criteria. The maps can then be overlaid to form one
composite map. Now the most favorable sites can be
easily identified and second-choice sites will also be
evident.
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Figure 6-20a Direction and force of winter winds.
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Figure 6-20b Direction and force of summer winds.
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Figure 6-21 Annual temperature fluctuations.

Breciv Aation

Figure 6-22 Sunlight and precipitation frequencies.

Other useful abstract sketches can present a more
refined view of the action of climate over time.
Because energy conservation is becoming a major
consideration in housing design, we need more
dynamic models of the action of climatic forces such
as wind and sun. It is becoming easier to obtain rea-
sonably accurate statistical data on weather, but the
graphic presentation of this data is what makes it
usable to the average designer.

Although climate is only one of several contextual
elements that have an impact upon a design problem,
climate considerations have traditionally been a dom-
inant factor in architectural design. These diagrams
can form the basis of a point of view about the prob-
lem that may be a source of basic design concepts.

Context 95



Figure 6-23a Circulation paths.

Figure 6-23b Social interaction zones.

Activity Patterns

When inserting a new structure within an existing
environmental context, such as a college campus,
current patterns of pedestrian activity should be an
important consideration. The uppermost diagram
above traces the dominant patterns of pedestrian
movement and reflects to some extent their relative
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Figure 6-24 Urban image analysis.

intensity. The lower diagram shows nodes or zones
that are the most likely sites of social interaction.
Landmarks are indicated because they often mark
sites of arranged meetings between individuals. To
the right is a series of site analysis diagrams based on
analytical categories developed by Kevin Lynch.®
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Figure 6-25 Comparative construction processes.

Construction Processes

Architects may overlook at times the impact of the
construction process as a context for the design solu-
tion. Construction method is recognized as a strong
determinant of form in vernacular architecture, and
it is still influential in contemporary architectural
design. With the pressures of financing and the varia-
tions in the cost of borrowing funds, innovations in
construction processes are continually emerging.
When these processes are included in the set of
determinants of form, the designer enhances the
probability of developing a successful design.
Abstract representation of the alternative construc-
tion processes, as with other design determinants,
promotes the designer's intuitive access to these con-
siderations.
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Figure 6-26 Construction sequence analysis.
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Physical Site Analysis

Site features can include macro- and micro-climates,
topography, natural circulation, views, and landscap-
ing elements such as trees, bushes, rocks, or water.
These site features must be considered in order to
place and design a house. Abstract sketches can
uncover problems and opportunities by showing the
site features simultaneously. The illustration used
here focuses on general site characteristics rather
than on specific details. Focusing on generalities
helps the designer to form a visual memory of the
important site considerations. With the aid of these
sketches, other perceptions can be derived, such as
wind, privacy buffers, or the best site for building.
For this recreational house, the sun pattern, the ridge
of the land, and the summer breeze suggest the gen-
eral orientation of the building. The existing site
entry, disposition of the trees, and the small river to
the south set up the prominent views and basic site
circulation. This site analysis can be further
extended, taking into account program area needs to
explore some preliminary alternatives for building
massing, as shown at the far right.
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The third set of variables, form, is under the control
of the designer. In this area he can help the client
make decisions after the need and context variables
have been identified. But remember that the solution
to the design problem-is basically an agreement
between need, context, and form. In a sense, all three
sets of variables are flexible until a fit is achieved.
Some designers expect the client's program and the
context alone to dictate the solution, but form is
equally important because there are a number of
viable forms that meet specific needs. The architect
must be as familiar with form variables as with those
of need or context. The abstract sketches that follow
are used to build a visual memory of form variables.

Space/Order

Variations of the spatial organization of a house are
numerous. A few examples are shown here in plan
diagrams using a similar drawing style to facilitate an
easy comparison. The walls are drawn with heavy
lines so the diagrams can emphasize space by clearly
defining solid and void. Furthermore, titles are given
to each organizational type as an important aid for
easy recall.
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Figure 6-29 Alternative spatial organizations shown in plan view.
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Above, a range of organizational types shows
three-dimensional options for spatial order and the
implications for appearance. Structure and materials
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are also considered. Note how different approaches
to enclosure can lead to variety in formal expression
or aesthetic.
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Figure 6-31 Important human-related sizes.
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Figure 6-32 Dormitory building, New York University,
I. M. Pei and Associates, architects.

frapochon Ainalyss

Scale/Proportion

Although they can enjoy the qualities of form, archi-
tects do not automatically perceive how the form
variables are arranged to achieve a specific effect. In
addition to their formal education, most architects
spend a lifetime gathering insights or perceptions
about such qualities.

One effective way of increasing perception is
through visual analysis. The emphasis of a specific
variable such as scale or rhythm in a sketch can be
abstracted from the context of the building. Scale
implies a relationship of sizes. The size of people is
the handiest reference for other sizes; this is called
human scale. Although it is obvious that all structures
cannot be within our scale, we can feel more com-
fortable with a large building if certain of its features
range in size from human scale to the overall build-
ing. Through graphic analysis, we can begin to under-
stand how scale is handled in different buildings.

The effect of proportions on the design of a build-
ing can be represented for analysis in a similar way.
Proportion is the relationship between dimensions
{(horizontal-vertical). Through abstraction, the impact
of proportions on existing buildings can be better
understood.
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Figure 6-33 Entrance facade, villa at Garche, LeCorbusier.
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Figure 6-34 Traditional brick construction.
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Figure 6-35 Curtain wall construction.
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Figure 6-36 White Residence, Mitchel/Giurgola, architects.

Mass/Balance

Anyone who has taken up jogging is well aware of the
importance of mass and balance in human experi-
ence. We all have a built-in sense of these qualities,
causing us to respond to them in buildings.
Furthermore, mass and balance are associated with
many other feelings, such as security and flexibility.
In a building, a sense of mass can convey security or
permanence; a sense of airiness can convey flexibility
or freedom. Throughout architectural history, many
methods have been discovered for varying the appar-
ent mass of buildings. By analyzing buildings that
have clear sensations of mass, the use of such formal
devices as horizontality, verticality, and emphasis can
be uncovered.

Walking is a tremendous feat of balance. Much of
the enjoyment of walking, riding a bike, skiing, and
the like is derived from the tension between stability
and instability. We have a finely tuned sense of bal-
ance that carries over into our visual perception. The
different ways of articulating balance in building
design can be also highlighted through abstract
sketches. The sketches shown here deal with sym-
metrical and asymmetrical balance in composition
and three-dimensional balance, an important part of
architecture.
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Figure 6-37 Grabbeplatz at Dussetporf, James Stirling, architect.
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Figure 6-38 Evenly spaced windows.

Figure 6-39 Casa Mila, Antonio Gaudi, architect.

Repetition/Rhythm

One way of achieving unity in a building is through
repetition of parts that are alike, such as windows or
columns. Similarity of objects, even if only partially
similar, is a way of emphasizing association.
Members of the human race are recognized by a
number of similar features in spite of the great diver-
sity in their individual appearance.

The importance of rhythm in architecture is based
upon its relationship to the human rhythms, walking
or breathing, and the natural rhythms, the tide or the
seasons. Just as music presents audio rhythms, archi-
tecture displays visual rhythms In architecture, the
principal means of achieving rhythm is spacing of
parts; this is comparable to the intervals between
beats or notes. The character of visual rhythms in a
building depends on the size of both the intervals and
the parts. Two basic types of rhythm can be identi-
fied. Staccato rhythm is formed by clear distinction
between intervals and parts, such as mullions on a
curtain wall. Legato rhythm is softer, formed by more
subtle transitions between intervals and parts, as in
the curvilinear architecture of Gaudi. There are also
rhythms distinguishable by patterns of interval or
part sizes, as in a facade by Palladio. And there are
accelerating or decelerating rhythms, as in the
Wolfsberg Center by Aalto.
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Figure 6-40 Wolfsberg Center, Alver Aalto, architect.
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Figure 6-41 Boston City Hall.



Figure 6-42 South facade, Litchfield High School
Gymnasium, Marcel Breuer and 0’'Connor & Kilham,
architects.

Unity/Diversity

The degree of unity or diversity expressed in a build-
ing constitutes another class of form variables. The
other variables (scale, proportion, mass, balance, rep-
etition, or rhythm) can be used to achieve unity or
diversity. Some of the ways of increasing unity
include framing or emphasizing a border; using a
continuous pattern, modular grid, or a single shape,
which is at the same scale as the building; and main-
taining independence between the parts and the
whole.

Diversity can be achieved by planned violation of
the rules of unity: avoiding framing or consistent pat-
tern; varying rhythms or modules; using multiple
grids; and breaking up the dominating geometry.

Unity and diversity are not mutually exclusive; it
is possible to overlay them and thereby increase the
intensity of both attributes.

Figure 6-43 Ohio Town Hall project, Venturi and Rauch.
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Figure 6-44 Assembly building at Chandigarh, LeCorbusier.
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Figure 6-45 LaTourette monastery, LeCorbusier, architect.
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Figure 6-46 Hurva Synagogue project, Louis Kahn, architect.
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Figure 6-47 Mt. Angel Library, Alva Aalto, architect.

Hierarchy

Conceptual strength and clarity often play an impor-
tant role in the experience and use of a building. A
sense of hierarchy can contribute much to the con-
ceptual presence of architecture. Whether as analysis
of existing buildings or as speculation about an
emerging design, intentions can be highlighted by the
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Figure 6-48 Kresge College, University of California, Santa Cruz,
MTLW/Moore Turnbull, architects.
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Figure 6-49 Amerika-Gedenkbibliothek, Berlin, Morphosis,
architects.

use of abstract sketches such as those shown here. In
corresponding sequence, starting at the top, the
sketches in Figures 6-45, 6-46, and 6-47 present three
approaches to hierarchy: dominant size, central loca-
tion, and unique shape. As reflected in Figures 6-48,
and 6-49, approaches to hierarchy are often com-
bined to achieve greater impact.



Figure 6-50

SOURCES OF SOLUTIONS

As was pointed out before, the origin of a design solu-
tion may be found in any one of the three types of
variables: need, context, or form. On the following
pages are case studies based on the recreational
house example. In each study, an abstract diagram of
one of the variables is used as the source of a basic
organizing idea for the house; then constraints or
considerations from the other types of variables are

introduced to modify the concept. These studies
should make clear some of the following advantages
of abstract diagrams:

1. The variety of ideas visible at one time is very
stimulating for thinking.

2. The differences in the three types of variables
promote a variety of solution alternatives.

3. Attention is focused on general issues instead of
details.

Sources of Solutions 107
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Figure 6-56 Viewing conditions.

ABSTRACTION AND PROBLEM SOLVING

The ultimate use of abstract diagrams is to hclp the
designer commit to memory large amounts of project
information. These diagrams can also be used
directly as a record of design variables. The main
advantage of diagrams as a graphic record is their
immediately accessible information when all the dia-
grams are arranged in a large group. Creative design-
ers fill sheets upon sheets of paper with diagrams and
sketches of all types to record what they know and
think about a design problem.

An abstract diagram must be simple and clear to
be effective. If it contains more information than can
be absorbed at a quick glance, it loses its effective-
ness. Yet, it must provide enough information to form
a distinct idea. Limiting the size of the diagram to a
portion of our visual field is a method of partially
controlling the amount of information given. A stan-
dard 8.5-by-11 sheet of paper fits within the visual
field of a single individual, and the drawn diagrams
can be as small as a half-dollar. When several design-
ers work as a group, the visual field is expanded con-
siderably. The firm of Caudill Rowlett Scott has
developed the "analysis card” technique for group
work. Diagrams, each about the size of a hand, are
drawn on 5'-by-8'/4 cards (I have personally tried 3-
by-5 and 5-by-8 cards with success). During the prob-
lem analysis and design process, diagrams are drawn
on the cards, which are then tacked on the wall for
display to the group. This results in a continually
updated display of the group's thinking. As an added
benefit, the cards are easily moved to provide flexi-
bility of ideas by association.

For legibility, ink or felt-tip pens are preferable to
pencil or other media. Line weights should be geared
to the viewing situation: a fine-line pen is good for
the individual but a heavier marker is better for
group display. Some architects make the translation
from individual to group display by simple enlarge-
ment of the original diagrams or sketches.
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7 Exploration

hile the architectural design process

involves decision-making aimed at the

reduction of alternatives in search of a

final solution, it also involves elaboration
aimed at expanding the range of possibilities. Most
architects are not content to solve problems with
existing knowledge; they want to expand their knowl-
edge base at the same time. Architects are opportu-
nity seekers as well as problem solvers. The drawings
in this chapter are devoted to elaboration in the
design process, deviation from the norm, expansion
of thinking, and development of imagination.

We are just beginning to understand the untapped
potential of our imaginations. Intuition, creativity,
and imagination have traditionally been considered
skills attributable to a limited group of people: inven-
tors, artists, and geniuses. Many researchers of cre-
ativity share Koeberg and Bagnall's view that most
people have the basic capacity for imagination but
that it remains underdeveloped or unused:
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Figure 7-2

It is simple enough to list those “attributes of creativ-
ity” which are needed by the designer and to point
out the reasons for their inclusion. But actual devel-
opment and refinement of such behavioral character-
istics is difficult since society makes it a relentless
battle, an often thankless and rarely positively rein-
forced chore, to maintain such behavior. The same
society which readily accepts the creative ‘product’
will chastise or deny the creative ‘activity’ required
for such production because of its non-typical
nature.'

Making creative behavior acceptable is the first
step in promoting creativity in architectural design,
and this chapter tries to provide more information
about creative thinking with sketches to support it. If
we can get through some of the mystery surrounding
the personal approaches taken by architects, I believe
specific techniques can be identified that make up a
body of trainable skills.

Exploration can be defined as systematic investi-
gation or traveling through an unfamiliar region in
order to learn about it. The purpose of exploration in
graphic thinking is the altering of graphic images so
as to get a new look at them and thereby expand our
thinking. We will be looking at three approaches to
exploration:

1. Open-ended images that suggest a number of dif-
ferent perceptions or interpretations.

2. Transformation of images.
3. Structuring or ordering images.

These approaches are aimed at re-centering visual
thinking. According to Robert McKim, "Re-centering
vision is fundamentally an experience in unlearning.
For most people, breaking lazy, category-hardened,
fear-inducing habits of seeing is an educational task
of considerable magnitude.”” To make full use of
these drawings for graphic thinking we must be com-
fortable with exploration that is not tightly focused,
let the mind wander, and be open to unexpected
results.
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Figure 7-3 By Alvar Aalto.

OPEN-ENDED IMAGES

Terms like ambiguous, collage, and multivalent have
been used to describe works of art and architecture
that can be "read,” interpreted, or appreciated simul-
taneously on several levels. These works are often
said to have several meanings. Design sketches often
have similar qualities of ambiguity, allowing the
designer to think flexibly and in general terms. I refer
to this as open-ended. Open-endedness can be
achieved with transparency. This approach is based
on the tradition of showing depth location by over-
lapping. Modern art introduced mutual overlapping:
producing a transparent effect that allows two or
more figures to occupy the same place. In concept,
developing a transparency allows the designer to sus-
pend decisions about the exact location of spaces or
the boundaries between spaces.
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Another approach to open-endedness is the
incomplete, obscure sketch. By providing minimal
information, the sketches focus on the most general
issues while establishing the essential character of
the architecture. The tentative feeling of the lines
helps give some sketches an added sense of being
temporary. To achieve a similar effect, some design-
ers use a soft pencil to produce a wide, fuzzy line.

Open-ended sketches often convey a sense of
immediacy and the confidence of the designer.
Notice how a few lines provide impact. The white
spaces help to pull the eye back to the key parts of the
drawing. To produce effective sketches, the designer
is required to work quickly and in a relaxed manner;
the sketches should be an enjoyable process rather
than an end in themselves.



Figure 7-5 By LeCorbusier. Strasbourg project.

Figure 7-6 By Louis Kahn. Concept study, University of Virginia Figure 7-7 By Gerald Exline.
Chemistry Building.
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Figure 7-8 Four types of transformation.

TRANSFORMATIONS

The purpose of open-ended images is to invite
changes in the images. Transformations, however, are
specific changes made in the graphic images. The
possibilities for change in graphic images are practi-
cally unlimited, but we will look at a few basic types
of transformation. They are topological continuity,
ornamental grammar, reversals, and distortion.

Graphic transformations can be very helpful to
creativity in design. The stages of creativity have
been described by Helen Rowan as "Preparation,
Incubation, Illumination, and Verification.... the
period of incubation frees the individual from previ-
ous fixations, he is then able to see the problem with
new eyes when he returns to it.”* Transformations are
aimed at changing perspective or perceptions, mak-
ing the familiar seem strange. It is important to
remember that a period of preparation must precede
incubation. The designer prepares by becoming
immersed in the problem, trying to understand all
the variables of need, context, and form. Once the
problem becomes imbedded in his mind, he attempts
to overcome preconceptions about the possible solu-
tions by changing the existing graphic images.

Topological Continuity

In mathematics, the term topology is defined as "the
study of those properties of geometric figures that
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remain unchanged even when under distortion, so
long as no surfaces are torn.”* A practical example of
two objects topologically similar but different in
appearance is the doughnut and the cup. The trans-
formation from doughnut to cup shows how the same
basic surface relationships are retained while the
form is pushed and pulled.

A similar topological continuity is important to
the exploration of design images. Many architectural
students mistake a specific arrangement of parts for a
topological or essential relationship of parts. If the
true topological characteristics of a diagram are iden-
tified, many other arrangements of the parts can be
explored.

March and Steadman pointed out the potential of
topological continuity in comparing three houses by
Frank Lloyd Wright:

In them he uses a range of "grammars,” by which he
meant, above all, the controlling geometric unit
which ordered the plan and pervaded the detalils....
Whilst they may look different, they are in fact topo-
logically equivalent. If each functional space is
mapped on to a point and if, when two spaces inter-
connect, a line is drawn between their representative
points...we find that they (the houses) are topologi-
cally equivalent in plan. Therefore, one topological
structure was open to three very different expres-
sions.®
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Figure 7-10 Topological analysis of three houses designed by Frank Lloyd Wright.
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Figure 7-11 By Thomas Beeby. Basic manipulations of ornament.

Ornamental Grammar

Thomas Beeby, in his article "The Grammar of
Ornament/Ornament as Grammar,” clearly illustrates
the application of ornamental grammar to building
massing and design at many scales by the master
architects of the modern movement. Specifically in
the work of LeCorbusier, he shows the impact of the
traditional training in ornamentation principles. A
direct means of achieving a rich complexity in build-
ing forms is revealed. "LeCorbusier’s early training in
ornament placed a valuable method of working
within his grasp. The principles found in Owen Jones
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and transmitted to LeCorbusier through L'Eplattenier
remained with him throughout his career.
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As Beeby describes,

[There are] four basic manipulations of a unit to cre-
ate ornament: translation, rotation, reflection, and
inversion. The simplest type of band ornament,
translation (illustration 1), is the repetition of the
unit, always in the same orientation, along a hori-
zontal axis. Rotation (illustration 2) is the repetition
of the unit around the point of intersection of two
adjacent sides. It accounts for pinwheels and other
spiral configurations. With translation and rotation,
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Figure 7-12 By Thomas Beeby. Applications of ornamental
grammar.
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the unit merely slides along the surface of the plane, n : / /b
in a straight line or a circle, but in both reflection ' | Y s,

and inversion the unit is flipped over in space to | ' '

present its under side. With reflection (illustration 3), Shoioy  Eeicie  Stjped Rl Rosation
the unit is flipped over on one of its edges, producing

bilateral, or mirror, symmetry. With inversion (illus- H\

tration 4), the unit is flipped over its central horizon- 1

tal axis. More complex configurations are derived - - %L - L

Translation accompanied by reflection is probably
the most familiar. Translation accompanied by reflec-
tive inversion is another typical operation [illustra-
tion 5). The complexity increases through devices
such as shifts along the horizontal axis, or glide line,
leaving gaps between units, to produce slipped reflec-
tion or alternation (illustration 6/.... Also, by accel-
erating (illustration 7) or decelerating (illustration 8),
the rhythm through decreasing or increasing either
the size of the units or the distance between them,
one can transform scale.”

from a combination of these four basic operations. )

Unit Inversion Reflecsive Inversion Rotation
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Figure 7-13 Applications of ornamental grammar.
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The implications of ornamental grammar for
building design and planning are significant, but
there are additional implications for the design
process. Ornamental grammar can be used to trans-
form more abstract graphic images, routinely uncov-
ering new thinking. For example, we could take a pro-
gram bubble diagram and through its rotation,
reflection, or inversion change the starting point in
problem solving. Another approach would start with
a schematic plan; from this, an analysis drawing
would be made to reduce the concept to basics, and
the abstract drawing would be run through some
ornamental transformations to uncover alternative
concepts or insights into the structure of the original
design.

We might also freely experiment with form, as
shown above, and then seek a match between forms
and known design programs.
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Figure 7-14 Applications of ornamental grammar.
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Figure 7-15

Reversals

Reversals are changes in an image from its first char-
acteristics to opposite characteristics (light to dark,
object to space, open to closed, etc.). Their usefulness
derives from the qualities of the contrasting comple-
ment. The Chinese philosopher Lao-Tzu held that the
essence of everything we could see lies in what we
cannot see; the essence of man is not in his physical
appearance, and the essence of architecture is not in
the visible structure. The Taoist symbol yin and yang
represents the absence of order, chaos, as a black
background; the two revolving forms are yin and
yang, the contrasting complements that make up
order, night and day, a musical note and a pause,
active and passive. The ideal condition, perfection, is
symbolized as a dynamic balance between opposites:
groups of people are defined by individuals and indi-
viduals are defined by groups; the color of an orange
changes in intensity with the changing background.
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Architectural examples of complements are walls
and openings, materials and the joints between mate-
rials, vertical and horizontal, rectilinear and curvilin-
ear. To change our perceptions, we change the
emphasis of an image to its complement or contrast.
The simplest form of reversal is called figure-ground
drawing. Two sketches are made of a subject such as
the Piazza San Marco (opposite). In one sketch, the
buildings are shown in solid black and in the other
sketch, the space between the buildings is shown in
black. By looking at the two sketches at the same
time, it is possible to get a better understanding of
both space and buildings and the relationship
between them. Figure-ground sketches can be used to
study elevations of buildings, patterns, profiles, mass-
ing, and many other problems.
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Figure 7-17 Reversals of architectural experience.

Another type of reversal is experience reversal. 1f
the normal kinesthetic experience of a church pro-
gresses from small to large scaled spaces, a reversal of
scale can evolve a new form. If it is normal for a
beachfront house to be open and be oriented to the
view, introduce enclosure and inward orientation.
The design of a Japanese teahouse employs a wall to
deny views in order to intensify the view seen
through a small window. Designers sometimes have a
problem trying to hide a building element; the solu-
tion could instead be to emphasize that very element.

Graphic images can also be used to reverse think-
ing processes. Instead of thinking of spaces as bub-
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bles glued together, consider them as carved out of a
solid block.

1. If a circulation sequence has been seen as a series
of spaces, concentrate instead on the passages.

2. When a student gets hung up on one design solu-
tion or has trouble developing an idea, I suggest
that the given building program be forced into a
typical facility for a highly contrasting program or
activity, for example, banking in a restaurant, a
hospital function in a country club setting, or a
home in a factory.
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Figure 7-18c Restaurant vs. bank.

Transformations 127



lulm -
VoA

Figure 7-19a After M. C. Escher Lithograph, Balcony, 1945.

Distortion

The Dutch artist M. C. Escher created a wonderful
world of fantasy through optical illusions based on
the representational systems of the Renaissance. He
achieved distortions that dramatically alter our view
of reality through simple manipulation of these rep-
resentational systems, as in the lithograph Balcony.
By way of an exaggeration of the projection method
used for maps of the world, he imposes a simple grid
over the conventional drawing and then doubles the
size of the central section; thus the distorted grid is
used as a reference system to complete the drawing.

The grid-manipulation method can be used as a
simple way of distorting other types of images. For
our purpose, the grids should be kept quite simple to
remain in a sketch style. The examples of the bubble
diagram on this page and the building plan on the fac-
ing page show just a few of the possibilities for grid
distortion. Simple magnification or reduction of the
scale of an image can produce a distorted effect. In
addition, a number of special projection techniques,
such as 360-degree views, are potential tools for dis-
tortion sketches.
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Figure 7-19b, ¢ Analysis of lithograph.

(b) Dléjror%vw

Figure 7-20a, b Distortion of a bubble diagram.



] I L.. .|. | Figure 7-22 Variations on distortion.

Figure 7-23 Distorted projection.
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Figure 7-24 Villa at Carthage, LeCorbusier.
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Figure 7-25 Combinatory system of spatial elements, after
C. Norberg-Schulz.
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Figure 7-26 Field theory space organization, Architecture and Art
Building, University of Illinois at Chicago, Walter Netsch of
Skidmore Owings & Merrill, architects.

STRUCTURING OR ORDERING IMAGES

Peter Carl made an important observation about the
plan Ilibre developed by LeCorbusier, represented
here by the plan for the villa at Carthage: "The impor-
tance of this invention is twofold: the use of gridded
and layered space as a contextual device, and the
nature of subsequent spatial gestures on those
terms.”® This is the basis for another method of trans-
formation of images, namely, the use of ordering
devices to create an artificial context within which
new responses can be made.
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Figure 7-27 Sundt House, F. L. Wright.

Figure 7-28 Casa Papanice, P. Portoghesi, and V. Gigliotti,
architects.

Of course, generation of space and form by the
use of geometrical patterns is not a new approach. In
the eighteenth century, K. I. Dietzenhofer used a pat-
tern of interlocking ovals to develop his baroque
church plan. Frank Lloyd Wright used rectilinear, tri-
angular, and circular grids as the basis for house
designs. More recently, Walter Netsch designed
buildings based on two square grids rotated to a 45-
degree relationship, and Portoghesi and Gigliotti have
developed houses within circular fields.’
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Figure 7-29 Basic ordering devices.

Points and lines can be used in images for order-
ing functions or spaces, transforming the information
into a new form. Points provide a focus for radial
compositions of a wide variety. When two points are
placed in close proximity, binodal configurations can
be developed, but as the two points are pulled farther
apart, a line is formed, opening up a number of axial
arrangements. Axial orders include dual axes, major
with minor axes, and parallel axes. Lines can also be
used as “spines” for collecting and organizing a num-
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ber of different spaces. These lines, referred to as
datums, can be straight or curvilinear.

Above, the basic orders of point and line are
extended or combined to form several ordering
devices of varying degrees of complexity. They are
not included as a kit of devices so much as they are
meant to suggest possible manipulation alternatives
by which each designer may explore his own tools.
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Figure 7-30 Extensions of ordering devices.
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Matrix

The matrix provides still another way of applying
order to the transformation of images. The example
at right illustrates the basic application of a matrix.
Different concepts of building placement on the site
are shown across the top, and different degrees of
articulation are indicated in the vertical direction. By
showing the combinations of the two considerations,
a number of forms evolve. The example below {from
a student project] is a search for alternative configu-
rations of an urban zone development. The basic
orders are shown in the left vertical column and dif-
ferent combinations of city blocks in the right col-
umn. From these, different interpretations are
formed.
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Figure 7-31 Matnix diagram of building massing alternatives.
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Figure 7-33 By Alvar Aalto.

A Pyramid of Possibilities

It is my hope that, as you begin to experiment with
some of the sketch techniques in this chapter, the
loosening up and freedom from rigid thinking will
open up an exciting new perspective about designing.
It can be an energizing experience that becomes
addictive. Relax and enjoy it!

Part of the potential of exploration derives from
the fact that ideas breed ideas. As the graphic think-
ing cycle gets moving with ease, the group of ideas
rapidly expands in a very rough pyramidal progres-
sion. If only two new images are perceived for each
one drawn, the growth in ideas can be amazing, but
for many designers this is a big "if.” They are afraid
of wasting time by following their instincts or
indulging in the fantasies of free association.
Designers also have difficulty in suspending judg-
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ment of ideas; they censor them before they ever get
them on paper, and so they never get a chance to
have a new look at their ideas, detached from them-
selves. The situation is comparable to an aspiring
songwriter who never plays his music for other peo-
ple. In isolation, he may be able to develop it to a
point, but without testing it through the responses of
other people, he wiil be handicapped.

If we look closely at the notes and sketches of
some architects, the rapid growth of ideas becomes
obvious. The growth is sporadic and multidirectional.
Attention shifts from the scale of a plan or site plan to
details of windows or handrails. There are also shifts
in the types of sketches. Some architects rely heavily
on plans as vehicles for concept development; others
work exclusively in elevations, while still others are
most comfortable with perspective sketches.



Figure 7-34 By Thomas Beeby.

In this short chapter, we have looked at the use of
exploration in sketches as an aid to the processes of
design incubation and creativity, but we have
touched on only a portion of the material available
that concerns the promotion of creativity. For a list of
particularly good sources on this subject, check the
bibliography in the back of the book under
Creativity. In addition to the case studies on the fol-
lowing pages, a helpful list of manipulative verbs
from Design Yourself, by Kurt Hanks, Larry Belliston,
and Dave Edwards, might stimulate some ideas of
your own:

Multiply
Subdue
Transpose
Delay
Flatten
Submerge
Weigh
Fluff-up
Subtract
Thicken
Relate
Protect
Symbolize

Divide
Invert
Unify
Distort
Squeeze

Freeze
Destroy
Bypass
Lighten
Stretch
Extrude
Segregate
Abstract

Eliminate
Separate
Search
Rotate
Complement
Soften
Concentrate
Add

Repeat
Adapt

Repel
Integrate
Dissect
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Figure 8-1 By David Stieglitz. Conceptual sketch.
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8 Discovery

o ost architects recognize discovery or inven-
~ tion as an important focus of their work. It

is the satisfying payoff that beckons the

creative mind. The intensity of concentra-
tlon in thmkmg is very exciting. Look at the sketch by
David Stieglitz on the facing page. It immediately
shows us the energy, the action, the joy of discovery.
It also reveals the skill and confidence with which
the architect attacks his project.

Figure 8-2

The success of discovery in design is greatly
dependent on the quality and quantity of the other
types of graphic thinking. Discovery can be com-
pared to picking and arranging a bouquet of flowers,
which requires a sense of design and practice.
Graphic representation, abstraction, exploration, ver-
ification, and stimulation are comparable to the
preparation of the garden, the planting and tending of
the flowers, without which there would be no bou-

quet. Discovery brings the power of the different
types of graphic thinking to bear on a problem at a
moment in time.

Before getting into the graphics that express dis-
covery, I would like to digress for a moment and dis-
cuss creativity in the profession of architecture. The
field of architecture is commonly viewed as being
creative, and certainly some of the most creative indi-
viduals are architects. I believe that an architectural
education is still one of the best curriculums for train-
ing creativity, although it is not a guarantee. Helen
Rowan's report on studies of creative people identi-
fies qualities they all seem to share. These include "a
general openness to experience from both without
and within; a toleration for ambiguity, confusion and
disorder; the strong disposition to be independent
rather than conforming; and the tendency to perceive
through intuition focuses upon possibilities..."!
Anyone who is or has been an architecture student
will recognize these qualities; they permeate the tra-
ditions of architectural training from the wide vari-
ety of project types to critics and juries, to strong
conflicts of opinion, to having to defend one's ideas,
to being asked to go further than just solving the
problem.

Still, there is a question in practice about the over-
all impact of creativity on the design process. Out of
expediency or lack of support from clients or col-
leagues, we may neglect the development of our cre-
ative abilities. We can and should foster creativity in
architecture for our own sake as well as that of the
profession. As Helen Rowan put it, "...the experience
of this century suggests that the quality of individual
life, and perhaps the survival of human life as a
whole, depends on the ability and disposition of
human beings to think original thoughts, to reshuffle
familiar facts into new patterns of meaning, to per-
ceive reality behind illusion, and to engage in daring
leaps of the imagination."
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Figure 8-3 Leverage.

THE DISCOVERY PROCESS

For the architect or the designer, the process of dis-
covery consists of two parts: invention and concept for-
mation. Invention seeks the basic discovery, the origi-
nal idea for the project; concept formation converts
the discovery into a graphic and verbal statement that
can give basic direction to the full development of the
project.

Invention

David Pye wrote that invention "can only be done
deliberately, if the inventor can discern similarities
between the particular result which he is envisaging
and some other actual result which he has seen and
stored in his memory.... An inventor's power to
invent depends on his ability to see analogies
between results and, secondarily, on his ability to see
them between devices.” The analogies are easily rec-
‘\ognized in our everyday inventions. If we lack a ham-
mer to drive tent stakes into the ground, we gain an
insight to the solution by seeing a tent pole section or
a rock at arm'’s length analogous to a hammer. Burrs
caught in sheep wool were the inspiration for Velcro
fasteners, and the cooling effect of the evaporation of
perspiration from our skin is the basis of the idea of
using semiporous containers to keep water cool.
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Figure 8-4 Fastening.

Figure 8-5 Evaporation.
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Again, using the example of the recreational
house, we can sketch out a basic approach to inven-
tion in architecture. The starting point is the abstract
diagram of the program for the house. This leads to a
choice of one image of a house, namely a container
that holds people. Almost simultaneous with the
house image we have an analogous image, the
pitcher, as a container of liquids. In the fourth sketch,
the ideagram, the house program, and the image of
the pitcher are combined to form a specific discovery
of how the recreational house might take shape. In
this example, the house is also seen as a container of
energy, admitting solar energy through a hole in the
top similar to the hole in the top of the pitcher. The
concept for the house could be formed from this idea-
gram or the analogy could be extended further
through observations such as: the only entry into the
pitcher is through the top, so perhaps the major entry
into the house could be via a stair dropping into the
central court. Because the pitcher is supported as a
cantilever from its handle when picked up, maybe
the house could also be cantilevered from supports
on one side.

Pursuing another analogy, house as campsite,
might lead to the images of campfire, hearth, and
gathering in a circle. Each of these images can be the
inspiration for an alternative concept for the house
form.
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Figure 8-6 Analogy between a house and a pitcher of water.
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Figure 8-7 Symbolic analogies.
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Analogies

In his book Synectics: The Development of Creative
Capacity, William Gordon described four types of
analogy: symbolic, direct, personal, and fantasy.

The example of the pitcher and the house as con-
tainers is a symbolic analogy, a comparison between
general qualities of the two objects. Other symbolic
analogies might be made between the spread of a
hand and the extensions of a house or between foot-
prints and canopied pavilions, which loosely consti-
tute the house. One of the most prominent examples
is the analogy between the Latin cross and the plans
of many Gothic churches.

Direct analogy compares parallel facts or opera-
tions. In the examples opposite, the house is designed
to have the same cooling characteristics as a tree:
shade, evaporation, and air movement. And the roof
supports for Nervi's exhibition hall emulate a hand
balancing a tray.

In a personal analogy, far right, the designer iden-
tifies himself directly with the elements of the prob-
lem. Assuming that the prime consideration for this
house is warmth and comfort on winter days without
large uses of nonrenewable energy sources, the
designer might imagine himself to be the house. To
make himself comfortable, he might lie close to the
ground below the ridge so the cold wind can pass
over his head. This can be translated into a low-pro-
file house below the ridge with trays of space covered
by sloped glass skylights to admit the warm rays of
the sun. When we want to be heard at a distance, we
cup our hands to our mouth. The exterior chapel at
LeCorbusier’'s pilgrimage church at Ronchamp
adopts similar cupped shapes to project the priest's
voice toward the congregation.
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Figure 8-8a, b Direct analogies. Figure 8-9a, b Personal analogies.
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Figure 8-10a, b Fantasy analogies.
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The fourth type, fantasy analogy, uses a descrip-
tion of an ideal condition desired as a source for
ideas. In the case of our recreational house, the
designer might fantasize about a house that opens
itself up when the client arrives on the weekend and
automatically closes up when the client leaves. It
could be compared to a tulip that opens and closes
with the action of sunlight, an automatic garage door,
or a puppet that comes alive when you pick up the
strings. The decks and the roofs over the decks could
be like the leaves of the tulip. But how do they open
and close? A motor is another energy consumer; is
there another way? How can the puppet strings help?
The final solution uses ropes and pulleys to raise and
lower the flaps. The system is balanced so that the
weight of a person on the decks can pull up the roofs,
and the dropping of the roofs could pull the decks
back up. The decks and roofs would be held in both
open and closed positions by spring latches.
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Figure 8-11 Eight different types of analogy based on a hierarchy of systems.

Sources of Analogy

The possible models from which to draw analogies
can be classified by categories as physical, organic, or

cultural, and the subcategories include:

bl AR 5 ol o

Animal—Behavior.

Structural—Referring to shape or relationship.
Mechanical—The way something operates.
Control—Maintaining a condition.
Plant—Goal orientation and differentiation.

Man—Imagination and choice.
Society—Interaction, competition, organization.
Symbolic—Conventions, references, suggestion.

Often architects or designers limit their thinking
to structural or mechanical analogies. The samples of
the range of analogy types, shown above, should sug-
gest some alternatives.

Increasing Effectiveness

We have all experienced times when our minds
appeared frozen with a single thought that doesn't
seem good enough or is unable to solve a critical
problem. A few specific approaches that might help
thinking get moving again are shown on the follow-

ing pages.
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Figure 8-12 Examples of eolithic design.

Eolithic Design Sometimes designers succumb to
what Robert McKim calls "functional fixedness,” the
“tendency to sort objects into indelibly labeled con-
tainers.”* As a result, they are unable to see their
problem in any other light; kitchens or bedrooms, for
example, are seen as having a single use. One cure for
this difficulty is eolithic, or found-object design; the
normal use of an object is disregarded in favor of a
new use. Examples include barrels of water used for
heat storage, trees used as sculpture inside a house,
doors used as counters. The counter and storage
setup of the kitchen could be used as a model for a
studio or other workspace, and the bedroom might be
converted into a dining or lounging space. The found-
object approach can also be used with ideagrams; the
binodal organization of a typical shopping center
might be used in a house to generate more movement
and interaction.

Escape Sometimes just getting away from the
problem is enough to loosen the mind and open fresh
views of the project. Escape can take the form of
diversions such as entertainment, sports, or games; it
can also be simply rest and relaxation, or "sleeping”
on the problem.

Random Thoughts Even when not actually work-
ing on a problem, our subconscious minds are often
still trying to solve the problem. Then suddenly we
get an idea or an answer to the design problem. Some
designers have these insights just as they are going to
sleep or upon waking. It is important to write or
sketch these ideas before they are lost. For this rea-
son, many architects carry small notebooks with
them or keep paper and pen handy near their beds or
other places of relaxation.

Sense Awareness Working in a predominantly
visual medium can sometimes lead to ignoring the
other senses and may cut a designer off from a large
number of sources for analogies. If we think of a
house as being soft as a pillow in a box, it might lead
to the use of curvilinear partitions. Comparing a
house to a musical instrument could result in a metal
roof to catch the sound of the rain or some way to
amplify the sound of a breeze.
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Figure 8-13 Concepts based on senses other than vision.

If this discussion of the use of analogies seems too
simplistic, remember the great architects of this cen-
tury. Wright, LeCorbusier, and Aalto used simple
analogies as a source for many of their inventions.
Geoffrey Broadbent comments:

Most architects—and artists—are extremely reluctant
to admit the sources of their analogies. They think
that such admissions would somehow diminish one’s
respect for their creativity, but far from it—they will
merely confirm that they have brains and mental
processes, which every other human being possesses.
Our respect for them, in fact, might increase if they
admitted that, given the same mental processes, they
are able to make better use of them.”™

Broadbent goes on to describe a number of analo-
gies that LeCorbusier used in his work, and observes
that he spent

...a lifetime building up a store of analogies (his
years of sketching being particularly fruitful). The
analogies had become fundamental to his experience,
absorbed, compared, contrasted, combined, overlaid
by later experience, and changed by new perceptions;
but they were there to be called on, and faced with a
difficult design problem, LeCorbusier could draw on
them. We too have our stores of analogies, not per-
haps as rich as LeCorbusier’s, but valuable neverthe-
less, because they are personal. Yet we fail to draw
on them. It never occurs to us; they do not seem rele-
vant and instead of that, we content ourselves by
drawing analogies with other people’s work. "



Concept Formation

The basic concept, sometimes referred to as the parti,
is an enduring mechanism used by architectural
designers to establish the fundamental organization
of a building and guide the entire process of design
development. The parti, at its best, provides:

1. The first synthesis of the designer’'s response to
the determinants of form (program, objectives,
context, site, economy, etc.].

2. A boundary around the set of decisions that will
be the focus of the designer’'s responsibility.

3. A map for future design activities in the form of a
hierarchy of values and responding forms.

4. An image that arouses expectations and provides
motivation for all persons involved in the design
process. This is often done through the use of
abstractions. ("My building is a spine” or "Our
building bridges this gap.”)

The typical parti sketch, like the one on the left by
a fifth-year thesis student, shows both the determi-
nants and the basic resolution of the form. In this
example, the sketch of a floating research station in
the Atlantic Ocean illustrates the vertical pontoons
secured by cables, supporting a multilevel platform.
The basic interaction with water, wind, and sun is
also indicated.

The Ideagram

The sketches that have already been described as
flowing from analogies, known as ideagrams, are the
starting point for concept formation. Ideagrams are
extensions of analysis diagrams that can be used as:

1. An aid to investigation and synthesis in the design
process.

2. A framework in the design thinking process that
leads to the final design product.

3. A literal model of the final product. In architec-
ture this is referred to as conceptual clarity in the
building.

4. An explanation of a design concept after the build-
ing design has been completed.

To show some of the potentials of the ideagram
for developing design concepts, I have drawn three
stages of evolution of an ideagram in the first column
to the right. For each stage, there is a schematic
design for a building in the next column. Shown in
Ideagram 1 and Design 1 is a literal translation of the
ideagram into a building form. This approach has a
clear and forceful impact on the user; the effect is
simple and dramatic. In Ideagram 3 and Design 3, a
building form is being derived from a more complex
ideagram. The resulting building may lack the sim-
plicity or initial impact of the first building, but in
turn it may offer a gr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>