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PREFACE I

Production technology is central to the way we
live. Without the products made with manufac-
turing technology and the structures built with
construction technology, our lifestyles would be
very different. Modern production technology
makes possible the buses, cars, and bicycles we
use every day to go to school or to work. Tele-
phones, televisions, radios, computers, even the
paper that this book is printed on, would not
exist without manufacturing technology. Homes,
shopping malls, baseball stadiums, bridges, high-
ways, even your school, would not exist without
construction technology. Together, manufactur-
ing and construction are the basic systems of pro-
duction technology. Production technology
affects almost every aspect of our lives and of
people’s lives around the world.

Organization

Production is a complete technology composed
of many parts. To make it easier for you to learn
about the many aspects of production, this text-
book includes 28 chapters. The chapters are
grouped into six sections.

Section One: Technology and Production. This
section introduces you to production and its rela-
tionship to people and the other technologies.
You will read about the history of production,
problem solving methods, careers in production,
the organization and management of production
technologies, and why manufacturing and con-
struction are the two subsystems of production.

Section Two: Production Materials. This section
covers the basic materials — natural and man-
made — used in production technology. You will
read about where materials come from, how raw
materials are changed into production materials,
the science of materials and the various classes
of materials, including metals, woods, plastics,
ceramics, and composites.

Section Three: Production Tools and Machines.
This section gives you the basic information you
need to use tools and machines to manufacture
products and construct structures. You will be
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introduced to the importance of using tools and
machines safely and efficiently, see how six basic
machines provide mechanical advantage to tool
users, and learn about the various classes of pro-
duction tools and machines, including measur-
ing and layout tools, separating tools, forming
tools, and combining tools. Also, you will learn
how computers, robots, and lasers are being used
to automate production tools and machines with
processes like CAD, CAM, CNC, and other high-
tech processes.

Sections One, Two, and Three give you the
“‘basics’’ you need to work safely and efficiently
in production technology. The next two sections
are the heart of any production technology
course; these deal with manufacturing and
construction.

Section Four: Manufacturing Systems. This sec-
tion covers the various types of manufacturing
systems. It explains how several manufacturing
departments work together to design, make, and
sell products. You will learn about the entire pro-
cess from product design and production engi-
neering to mass production to advertising and
selling products. Also, you will learn about the
importance of money to manufacturing systems.

Section Five: Construction Systems. This section
covers the various types of construction systems.
It explains the process of designing, engineer-
ing, and constructing buildings and other struc-
tures. You will learn about the entire process,
including architectural design and drawing;
writing specifications and contracts; preparing
the construction site; building foundations,
floors, walls, and roofs; installing utilities; and
finishing and landscaping. Also, you will learn
about the heavy construction technologies used
to build bridges, skyscrapers, highways, dams,
and towers.

Section Six: The Future of Production. This sec-
tion covers the environmental impacts of produc-
tion, including scrap, waste, and pollution. You
will read about the importance of recycling and
pollution control. This section also covers the




possibility that production may someday be con-
ducted in space on a permanent basis. The final
chapter looks at a number of trends that may affect
the future of production technology and society.

Near the end of the text are two very impor-
tant sections. The first provides a number of
plans for products and structures you and your
classmates can produce. The other section pro-
vides several ‘‘design briefs’’ that pose problems
that you may get the chance to solve. The pro-
duction plans and design briefs will require you
to use all the knowledge and skills you have
gained by reading the textbook.

Safety

Working in, and studying, production technology
can be dangerous. You should not be afraid, but
you should realize that you can be hurt when
working with tools and machines. Near the be-
ginning of the text is a special section on safety.
Be sure to read that section carefully. Also,
throughout the text there are many references to
the importance of safety. Always follow all safety
rules, and remember the ABC’s of safety; Always
Be Careful!

Special Features

Production Technology uses a number of special
features, including:

Safety Guidelines. A special safety section in-
troduces the basic safety rules that every
student should follow when working in a
technology laboratory.

Key Terms. Listed at the beginning of each
chapter, these important terms and phrases
are highlighted within the text.

Boxed Articles. These are short stories of in-
teresting or unusual information related to
the chapter’s subject.

Photographs and Illustrations. There are
hundreds of color photos, illustrations, and
line drawings that will help you understand
the important parts of manufacturing.

Summary. The key points of each chapter are
summarized.
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Discussion Questions. These questions stress
critical thinking and problem-solving skills.

Chapter Activities. Hands-on and/or minds-
on activities are included in most chapters.
Math and science concepts relating to each
activity are presented.

Product Plans. There are numerous plans for
products that you and your classmates can
manufacture.

Design Briefs. Also included in this text are
design briefs. A design brief is an activity
that provides you with the basic informa-
tion needed to make a product or structure.
The design briefs let you apply the skills
and knowledge you have developed by
reading the textbook to a technological
problem.

Technology Student Association. A special
section describes the Technology Student
Association and its manufacturing-related
activities.

Glossary. A complete glossary of terms with
definitions is included as an appendix to
help you study.
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Introduction to
Production Technology

After completing this chapter, you will be able to:

m Define and explain the differences between technology, production technology, manufac-
turing technology, and construction technology.

m Explain the relationship between production technology and the technologies of communica-
tion, transportation, and energy and power.

m Describe the two basic types of manufacturing technology.

m Describe the two basic types of construction technology.

®m Summarize the history of production technology from earliest times to the age of automation.
m |dentify various positive and negative impacts of production technology.

KEY TERMS
Automation Energy and power technology Mass production
Bartering Heavy construction Production technology
Communication technology ~ Impact Recycling
Computer Industrial Revolution Resources
Conservation Innovations Structures
Construction technology Inventions Technology

Cottage industry
Custom manufacturing

Light construction
Manufacturing technology

Transportation technology

What Is Technology?

Technology is all around us. It is part of our
everyday lives. Without it our lives would be very
different. Production is based on technology.
What, then, is technology? Simply defined, tech-
nology is the use of tools, materials, and pro-
cesses to meet human needs and wants. The food
we eat has been grown, packaged, and shipped

2

to the store through technology. Your home was
planned and built by people using tools, mater-
ials, and processes. The clothes we wear and the
furniture we use were also made using tech-
nology.

Technology is used by people to increase their
power to make or do something. If you had a
board you wanted to cut in half, you would not
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FIGURE 1-1 Technology, like the computers shown here, needs humans to operate it. Technology includes tools,
materials, and processes used to meet human needs and wants. (Courtesy of LTV Aircraft Products Group, Dallas, TX)

be able to do it with your bare hands. But with a
tool of technology, a saw, your power to cut the
board would be increased. If you wanted to get
to the movies by a certain time and you had to
walk, you would have to leave very early. With
technology — a bicycle, automobile, or train —
your power to get to the movies on time would
be increased. Technology makes certain jobs and
tasks easier to do.

Without people, technology would not exist.
Technology requires people. People use their
knowledge to apply tools, materials, and pro-
cesses, Figure 1-1. Every day, we make decisions
about how we will use the tools, materials, and
processes of technology. These decisions include
whether to write a letter or call on the telephone;
whether to walk, ride a bike, or drive a car; and
whether to buy a product or try to make it. Mak-
ing decisions is a very important part of using
technology.

Technology always causes change. Think of
the changes in technology since your grand-
parents were children. Your parents have also
seen many changes in technology during their
lifetimes. Changes in technology can affect peo-

ple’s lifestyles, their health, and how they work
and learn, Figure 1-2. Technology also changes
the natural environment. Water, air, and land are

FIGURE 1-2 Changes in technology affect the way we learn
today. (Courtesy of Eaton Corporation — Cleveland, OH)
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affected by changes in technology. Because
humans make the decisions about the use of
technology, they can control the changes caused
by technology. To make the best choices, we
must know how technology works. This book is
about one part of technology: production. Read-
ing this book will help you learn how to make
better decisions about the use of technology.

Production Technology

Production technology is the study of how the
products and structures (buildings) we use every
day are made. Production technology is broken
into two fields: manufacturing and construction,
Figure 1-3. Manufacturing technology can be
defined as the making of products in a factory.

(Courtesy of Rockwell

- International

(Courtesy of Ford Motor Company) Corporation)

FIGURE 1-3 Manufacturing and construction are the
two fields of production technology.

Furniture, automobiles, clothing, and airplanes
are examples of products made with manufac-
turing technology. Construction technology can
be defined as the building of structures that can-
not be moved. Buildings, roads, bridges, and
pipelines are examples of structures built with
construction technology. Manufacturing and
construction are both production technologies
because they both produce (make) a product. The
products of manufacturing and construction are
made to meet human needs and wants. We need
shelters to live in — construction technology pro-
vides homes and apartments. We need furniture
and clothing — manufacturing technology pro-
vides them.

Production and the
Other Technologies

Production technology is related to all the other
technologies. The other major technologies are
communication, transportation, and energy and
power, Figure 1-4. Communication technology
is the study of sending and receiving informa-
tion. Radios, televisions, cameras, and computers
are examples of communication technology.
Transportation technology moves people and
things using vehicles like buses, trucks, cars, air-
planes, and even the space shuttle. Energy and
power technology is the base of all the other
technologies. Energy and power provides the
muscle needed to communicate information,
transport things, construct structures, and man-
ufacture products.

The space shuttle is a good example of how
production and the other technologies are related,

Energy and power (Courtesy of New Transportation (Courtesy of Aluminum Communication (Courtesy of Contel

York Power Authority) Association, Inc.)

Corporation)

FIGURE 1-4 Production technology is related to communication, transportation, and energy and power technologies.



FIGURE 1-5 To get the space shuttle off the ground,
it takes all the technologies working together. (Courtesy
of NASA)

Figure 1-5. The shuttle itself is a large product
that was manufactured in a factory. The tower
and launch pad from which the space shuttle lifts
off was constructed. The shuttle has very com-
plex communication devices that the astronauts
use to send information back to earth when they
are in space. The space shuttle itself is an exam-
ple of a transportation technology. Its job is to
transport satellites and astronauts into space.
Finally, energy and power is needed to get the
heavy space shuttle off the launch pad and into
space. Almost anything you can think of, from
a package of chewing gum to the space shuttle,
uses all of the major technologies.

Types of Manufacturing

There are two basic types of manufacturing:
custom and mass. Custom manufacturing in-
volves one person making one product by hand.
All the parts on the product are made by the
worker. Today, very few products are made by
custom manufacturing. The products that are
custom manufactured today include one-of-a-
kind products like the space shuttle. Most pro-
ducts today are mass produced. Mass produc-
tion involves making a large number (a mass) of
the same product, Figure 1-6. A group of peo-
ple work together to mass produce the product.
Each person in the group is given one small job
to do in mass production.

Types of Construction

There are also two basic types of construction:
light and heavy. Light construction is the

INTRODUCTION TO PRODUCTION TECHNOLOGY = 5

FIGURE 1-6 Today, most products are mass produced;
that is, large numbers of the same product are made.
(Photo by Kenneth A. Deitcher, M.D.)

FIGURE 1-7 Light construction refers to houses and
other small buildings. (Courtesy of the California Redwood
Association)

building of homes and other small buildings,
Figure 1-7. These may be single-family homes,
small apartment buildings, offices, stores, and
so on. Larger structures are not included in this
group because the tools and materials used are
different from those used in light construction.
Heavy construction includes the building of
roads, bridges, tunnels, and factories. This type



