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PREFACE

This third edition of Comprehensive
Graphic Arts has been extensively revised.
The entire text of the second edition and all of
its illustrations were reviewed in light of re-
cent changes in graphic arts technology. Ev-
ery effort has been made to produce a text-
book that reflects the technologies currently
used in the graphic arts industry. The popular
short-unit format has been retained, for it
provides an excellent organizational struc-
ture for the users of the text.

This new edition is divided into twenty-
three sections. Each section contains four to
sixteen units. Each unit explains in specific
detail one aspect of the general area covered
by the section. Within each section, the first
unit provides a brief introduction to the sec-
tion topic, and the final unit presents key
terms, discussion topics, and meaningful ac-
tivities. The units between discuss graphic
arts technologies and procedures. This infor-
mation will help the reader understand the
major technological processes involved in the
production of printed products.

Section 1 defines the graphic arts and sur-
veys this increasingly important industry.
Sections 2 and 3 show how to solve problems
at the design and layout stage for efficient
graphic reproduction. Sections 4, 5, and 6 ex-
plain and illustrate the techniques, including
typesetting and imagesetting, used in copy
preparation. Within these sections, important
topic areas include proofing procedures and
techniques for preparing camera-ready paste-
ups. Photoconversion techniques are empha-
sized in Section 7. Here, process cameras and
- the use of high-contrast light-sensitive mate-
rials (including a discussion of photographic
chemistry) are covered in detail.

Sections 8 through 15 describe the prepara-
tion of image carriers and the operation of the
image transfer equipment used in the four
major methods of printing: letterpress, lithog-
raphy, gravure, and screen. Several units
within these sections highlight safety prac-
tices and procedures concerning the proper
handling of chemicals and operation of equip-

ment. Imaging methods and equipment are
also discussed in Section 16, which covers
continuous-tone photography, and in Section
17, which covers duplicating and special
printing processes.

Section 18 covers finishing and binding.
Here a full unit again accents safety. The ma-
jor product-finishing methods, including pa-
per cutting methods and the common soft-
and hardcover binding methods, are pre-
sented in step-by-step detail. The two most
important materials necessary for graphic
arts printed products—paper and ink—are
featured in Sections 19 and 20. A study of
graphic arts technology would not be com-
plete without a detailed look at these two crit-
ical components of visual communications.

Section 21 presents important material
concerning legal, moral, and ethical consider-
ations for the printer. Section 22—which is
new—discusses a major content area, desktop
composition. Desktop composition has become
a standard procedure in the graphic arts in-
dustry. Thus it is appropriate that it be cov-
ered in a separate section, which contains
four complete units of information and learn-
ing experiences. Section 23 details the career
opportunities available in the vast graphic
arts and graphic communications industries.
Two new units have been added to this con-
cluding section. One discusses how to be a
successful employee. The other discusses the
excitement of entrepreneurship in the
graphic arts industry.

The book is heavily illustrated and contains
a second-emphasis color throughout its en-
tirety. Several pages of four-color process
printing help communicate essential informa-
tion about selected graphic arts topics. De-
tailed instructions should promote readers’
successful learning of graphic arts procedures
from prepress through postpress operations.
Equipment manuals and company literature
should always be used to supplement and to
provide up-to-date technological information
about the rapidly changing graphic arts field.

Graphic arts technology is an exciting and
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expanding field of knowledge. It offers many
opportunities for interesting and rewarding
careers. As authors and educators with more
than sixty years of combined experience in
graphic arts educational technology, we hope
the readers of this book will become as fasci-
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SECTION

1GRAPHIC ARTS

INDUSTRY

2 1 INTRODUCTION TO GRAPHIC ARTS

Graphic arts is a means of communication. It
includes all arts and processes that give infor-
mation by means of images printed on surfaces.
Graphic arts is an essential part of visual com-
munication. It uses a wide range of methods and
tools. Craftsmanship, mechanical aptitude, and
a sense of the possibilities for using materials
are needed to produce professional graphic arts
products.

THE PURPOSE OF GRAPHIC ARTS

- The main purpose of the graphic arts industry
is to create products that communicate visually.
Not all graphic arts products communicate by
words or pictures, however. The industry also
makes non-communicating products such as

- paper bags, towels, dinner napkins, and plain
paper.

Most graphic arts communication materials,
such as sheets of paper, have two dimensions

(length and width). Many others, such as bot-
tles and packages, have three-dimensions
(depth) as well.

Examples of common image-using products
are books, magazines, newspapers, and pack-
ages (Fig. 1-1). Photographs, illustrations,
and words are used on countless printed prod-
ucts that fill newsstands and stores every-
where (Fig. 1-2).

THE INFLUENCE OF GRAPHIC ARTS

Studies reveal that people learn 80 percent of
what they know through their eyes. An indus-
try that produces visual images is one that
has a strong effect on society.

Our culture relies greatly on graphic arts
products. The information explosion has in-
creased the output of both hardcover and paper-
back books (Fig. 1-3). There are more maga-
zines and technical journals. The communica-
tion revolution has also expanded markets for

Fig. 1-1. Just a few samples of the many products of
today’'s graphics arts industry.

Fig. 1-2. Magazines are a graphic arts product that enter-
tains and informs.
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Fig. 1-3. Books are among the most essential products of
the graphic arts.

advertising and promotional copy, brochures,
catalogs, and dictionaries. The printed page
(graphic reproduction) has never been more
prominent in society than it is today.

EARLY GRAPHIC ARTS

Graphic arts has grown along with human civ-
ilization. Printed playing cards were among

i

Fig. 1-4. Playing cards were one of the first printed prod-
ucts of the graphic arts.

the first graphic arts products (Fig. 1-4). One
of the earliest forms of graphic arts was
branding (Fig. 1-5). This means of identifica-
tion was used as early as 2000 8.c. Tombs in
Egypt show ancient brands and the process of
branding. The book of Genesis tells how Ja-
cob, the great herdsman, branded his stock.
The Romans, Greeks, and Chinese marked
their animals, and even their human slaves,
by branding. The first branding of cattle in
America was done by Hernando Cortes, con-
queror of Mexico.
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Fig. 1-5. Brands were among the first trademarks produced
by a graphic arts process.
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Graphic arts exists wherever there is civiliza-
tion. People use graphic materials to communi-
cate in their daily lives. Newspapers, books,
magazines, advertisements, clothes labels, let-
ters, and other printed products are every-
where. Who can go through a day without
seeing some kind of printed material?

People find more and more uses for graphic
arts as new technologies develop. The com-
puter, for example, has had a great impact on
business, industry, and everyday life. People in
the graphic arts industry quickly recognized the
value of this new tool. Today the computer
plays a major role in all phases of the graphic
arts industry (Fig. 2-1). In fact, this book was
manufactured with equipment controlled by
computers. Typesetting machines use com-
‘puters, as do graphic arts cameras, film proces-
sors, platemakers, printing presses, and bindery
equipment.

A BUSINESS ENTERPRISE

Several types of businesses make up the graphic
arts industry. Commercial printing plants and
newspapers are the most common graphic arts
businesses. Commercial printing plants produce
all kinds of printed materials, from simple let-
terheads and business forms to complicated
advertising materials and books. Newspaper
publishers print millions of copies daily. Every-
where materials are printed to inform and
entertain us.

Most printing is done on paper. Paper manu-
facturers all over the world make the millions of
tons of paper used each year (Fig. 2-2).

Graphic arts also uses large amounts of ink.
Without ink, there would be no way to put
information on paper and many other surfaces.

Equipment and chemical manufacturing also
are important parts of the graphic arts indus-

BEDFORD COMPUTER CORPORATION

Fig. 2-1. As do other industries, the graphic arts relies more and more on com-

puters like these.
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MEAD CORPORATION

Flg. 2-2. Millions of tons of paper in sheets and rolls are
used each year.

try. They make the machines and raw materials
needed to produce printed materials.

GRAPHIC ARTS PRODUCTION

Graphic arts products usually go through six
production phases (Fig. 2-3), each carried out
by specialists skilled in that particular area.
Printing plant personnel may call them dif-
ferent names, but these are the six steps most
printed jobs pass through.

New technology has enabled some steps to
merge. Some copy preparation equipment can
be used to create visual images (type, art-
work, and halftone photographs), film nega-
tives and positives, and printing plates. As
technology advances, the distinctions be-

tween the six basic production areas may
lessen further. They remain an excellent
model to understand the manufacture of most
printed products.

1. Design and layout. Planning the de-
sign and preparing the layout are the first and
most important steps. The design and layout
artist must be creative, have skilled hands,
and know the basic reproduction methods.
(Fig. 2-4). To master these skills, it is impor-
tant to know the principles of design and
color, the characteristics of type, and the way
to prepare a basic layout.

2. Copy preparation. Putting copy into
printable form is the second production phase.
There are many methods of typesetting, and a
wide choice of type sizes and styles. Sophisti-
cated equipment allows the typesetter or com-
positor to set type and even to prepare art-
work and photographs for printing (Fig. 2-5).

Fig. 2-4. When planning a company brochure, a design
and layout artist must understand the customer’'s needs.

GRAPHIC ARTS

AN

DESIGN
AND COPY PHOTO-
LAYOUT PREPARATION | | CONVERSION

FINISHING
IMAGE IMAGE AND
CARRIERS TRANSFER BINDING

Fig. 2-3. The six production phases of graphic arts.




