- lechnology
Interactions

/
//‘.
b 2
S -
: ! % BT
- 'S i
’ N Y
~_ y /‘ <o




Henry R. Harms

Industrial Technology Teacher
McBee High School
Chesterfield County, South Carolina

Neal R. Swernofsky

Technology Teacher
Lincoln Orens School
Island Park, New York

le”w Glencoe
fi McGraw-Hill

New York, New York Columbus, Ohio  Woodland Hills, California Peoria, lllinois



Y

Glencoe/McGraw-Hill

A Division of The McGraw-Hill Companies

Copyright © 1999 by Glencoe/McGraw-Hill. All rights reserved. Except as permitted under
the United States Copyright Act, no part of this publication may be reproduced or
distributed in any form or by any means, or stored in a database or retrieval system,
without prior written permission from the publisher.

Send all inquiries to:
Glencoe/McGraw-Hill

3008 W. Willow Knolls Drive
Peoria, IL 61614

ISBN: 0-02-838779-1 (Student Text)
ISBN: 0-02-677701-0 (Teacher’s Resource Guide)

Printed in the United States of America.

45678910 027 03 02



Acknowledgments

The publisher gratefully acknowledges the assistance received from many persons
during the development of Technology Interactions. Special recognition is given to the

following.

Contributors

Shirley Blackburn
Metamora, Illinois

Charlene Crosby
Manistique, Michigan
Carolyn Gloeckner
Stuart, Florida

Jody A. James
Oviedo, Florida

Deborah Paul
Worthington, Ohio

Dr. Stuart Soman
West Hempstead Public Schools
West Hempstead, New York

Consultants and Reviewers

Dr. Michael R. Bachler
Technology Education Instructor
Russell Middle School

Winder, Georgia

Ronald G. Barker

Program Specialist

Technology Education

Georgia Department of Education
Atlanta, Georgia

Pamela J. Brown

Technology Education Instructor
Central Middle School

Newnan, Georgia

Michael E Crull

Technology Education Instructor
West Jay Junior High

Dunkirk, Indiana

Gary Foveaux

Coordinator, Technology Education
Fairfax County Public Schools

Falls Church, Virginia

Raymond Haddix

Technology Education Teacher
Barren County Middle School
Glasgow, Kentucky

Robert C. Horan

Technology Education Department Head

Plant City High School
Plant City, Florida

Robert J. Kraushaar
Teacher

Pinckneyville Middle School
Gwinnett County, Georgia

Curtis Nelson

Industrial Technology Teacher
Washington Community High School
Washington, Illinois

Michael T. Peterson

Technology Education Instructor
New Smyrna Beach Middle School
New Smyrna Beach, Florida

Thomas N. Pitchford
Technology Education Teacher
Valdosta Middle School
Valdosta, Georgia

Mark Roberts
Technology Teacher
McLane Middle School
Brandon, Florida

Jacquelyn W. Rozman
Technology Teacher
Benito Middle School
Tampa, Florida

Jeffery Scott Salyer
Technology Education Teacher
Wolfe County Middle School
Campton, Kentucky

Nancy L. Smith

Technology Education Teacher
Booker Middle School
Sarasota, Florida

John R. Stover

Industrial Technology Teacher
Calhoun High School
Calhoun, Georgia

William A. Vallance

Teacher—Technology and Career Exploration
Russell Middle School

Russell, Kentucky

Steve Wash

Industrial Technology Teacher
Batesburg-Leesville High School
Batesburg, South Carolina
Raymond D. Wilson

Technology Education Instructor
McAlester Middle School
McAlester, Oklahoma



Contents in Brief

SECTION 1

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6

SECTION 7

Introduction to Technology
Chapter 1 How Technology Works
Chapter 2 Design and Problem Solving

Communication Technologies
Chapter 3 Computer-Aided Drafting (CAD)
Chapter 4 Desktop Publishing

Chapter 5 Computer Animation

Chapter 6 Internet

Chapter 7 Audio, Video, and Multimedia

Production Technologies
Chapter 8 Manufacturing
Chapter 9 Structures

Power Technologies

Chapter 10 Flight

Chapter 11 Land and Water Transportation
Chapter 12 Fluid Power

Bio-Related Technologies
Chapter 13 Health Technologies
Chapter 14 Environmental Technologies

Control Technologies

Chapter 15 Electricity and Electronics
Chapter 16 Computer Control Systems
Chapter 17 Robotics

Integrated Technologies
Chapter 18 Lasers and Fiber Optics
Chapter 19 Engineering

Chapter 20 Applied Physics

Glossary
Index

12
14
30

46
48
66
84
98
114

136
138
158

180
184
204
228

246
248
264

286
288
308
326

348
350
370
390

412
418



Table of Contents

SECTION 1 Introduction to Technology....
Chapter 1 How Technology Works ........cccccceeeeens
Togls of TeCIMOIOUN 1w wssswssssummmsmmsmssnsssmassssmenmsespsmmmaeessss
Resources of Technology .......c...oiiiiiiiiiiiiiiieiieci s
Activities of TeChnology .........cccevviiiiiiiiiiiiiie,
Activity: Design and Build a Lifting Device ............ccccoeeeeiennn.
Systens In TeChNOIOQY ..o wmmismssrassssssssamuvenisss
IO TG T .m0 S SR
The FULUIE ...
Activity: Design and Build a Profile Map of an Ocean Floor ..
Careers in TEChROIOGY s ssmssssrs svnminssvinassiver snms soass imiasissns oo
REVIEW ... e
Chapter 2 Design and Problem Solving ...............
The Design ProCess. ..o
Activity: Design and Build a Floor Plan ..............coocoiviiinnn.
Activity: Design and Build a Time-Keeping Device ................
Using the Design ProCess ...........cccooviiiiiiiiiieiiiiiiiiiiiieeceeccee,
Activity: Design and Build a Spreadsheet ................cccccoe.
Careers in Design and Problem Solving .........ccccocevveviiiiiienenn,
REVIEW ...

SECTION 2 CommunicationTechnologies
Chapter 3 Computer-Aided Drafting (CAD)...........

CAD AdVantages .......ccoooiiiiiiiiiiiiiii e
CAD System COMPONEIES ... us s sone sanessrisssasssissn s sssvesias
Cartesian Coordinate System .........cccccoeviiiiiiiieiieiiieecee,
Two-Dimensional and Three-Dimensional CAD Drawings ....
Activity: Design and Build a Site Plan .............ccccoeeeiiiiinenn.
LISING 8 CAD SYSTBIN cooninisnns snsicn s sanvn sumss chiis sommansson sosiisssenmthnes
Activity: Design and Build a Tic-Tac-Toe Board.......................
CAD/CAM ...ttt ee e
IMPACES . ...
L (=1 7| (V] = P —————— P —
Activity: Design and Build Orthographic Projection ................
Careers in Computer-Aided Drafting (CAD) ........ccccceviciinnnn.
REVIEW .. et




Chapter 4 Desktop Publishing............. U . 66

The Publishing ProCess. ... 67
What Is Desktop PUbliShING? «oussssessmmsssvuss smams ssns sesms somas s smss sssn sass s 67
Software and Hardware .............cooooooiiiiiiiiiiiieee 68
Activity: Design and Build an Advertisement..............cccoooeiiiiiiiiiin, 70
Designing DOCUMENTS .. ..cooiiiiiie e 71
Activity: Design and Build a Document ............ccccceviiiiniiieiininiiiiieiieee, 74
Planning a Newsletter ... 78
IMPACES .o 79
THE FULUIE ..o e 79
Activity: Design and Build a Newsletter...............ccooooiiiiiiii 80
Careers in Deskiop PUbliBhING .c..ossssessssrsvmessnmassannsemsosssrssmisissspsssvacs 82
REVIBW ... e 83
Chapter 5 Computer Animation .............oooiiiiieine. 84
What Is ANimMation? ... e 85
Types of ANIMAtiON ... 86
Activity: Design and Build a Flip-BoOK .....usesmsssissamssissimsssossinins 88
Activity: Design and Build a Thaumatrope .........ccccocccvieerieeeieniniinnnniinne, 92
Activity: Design and Build @ ZOtrope ..............uvviiiiiiiiiiieiiieiiiiiiiieeiee 94
Careers in Computer Animation ... 96
FREMIGIVE. .. o cmmomm o mom mmmn mmmme s i s R S0 BAGR A3 AT 55 S AR SRR AT $5005 AR RS0 97
Chaplerd Inlermel . i v s i 98
What Is the Internet? ... e 99
Building the Internet ... 99
GEHWIG O The: INTOTNEY cccimsemsmmmn sssivsmmissmromisssosssnviimes 55 5w s R ETAHHEA s 100
Internet Safety and Appropriate USe ..........c.ocovviiiiiiiiiiiieeiieiiieiiceii, 101
Activity: Design and Build an Internet Report ... 102
World Wide WED........oooi e
Activity: Design and Build a Timeline ...........ccccooiviiiiiiiiiiiiiiiiee,
IMAPEGES 105 ssasnnns ausn suums conn s sinssssyassamas s 5HaHEs e oS SN AR SRR
THE FULUIE ..o
Activity: Design and Build a Home Page...............ccoiiii.
Careers in Internet Technology.................

ReVIEW ..o

S
o -‘f*y.y‘," ¥
p N



Chapter 7 Audio, Video, and Multimedia ............cccceveeennnee 114

Electroni¢ COTTIITIUMIGEION ...ncvwommssmnmnsn ko svsis w250 e 45500 04505 5500 0500 SapaRsmbs g 115
TIOENVIBIONT <o s s i oo ' i ' S0 S S 3 S SRS R 119
Activity: Design: ard Build & SoryBoard .. - e s sess sossssmsns cssos sonsnnpsen sane 120
(VAo L= Yo = {=ToTo] (o (=] £ T PP PP PP PR 125
MUBIMEAIA ... oo 126
Activity: Design and Build a Megaphone .................ccicoiiiiiiiiii 128
DEAPIBEEE . mccomonsomesemrrmmsimmmsensaomms i e o 455 3 5545 K357 65355 G4 GRS S0 S50 003 S0 131
THE FUUTE ..o civeesnssnisisirasssnsisemniosstsassssnssasonns samsnssanssonss sossnssnss sanas voune sasan sass 131
Activity: Design and Build a Tin Can Telephone...........c.ccoocooiiiiiiiiinn, 132
Careers in Audio, Video, and Multimedia .................ccccocciiiiii 134

BREVEBIN . oo o v vwcs wsias s meiscnmniom sk mo o m s oo i $508 56 T 5 S S S S 6555 135

SECTION 3 Production Technologies ..................136

Chapter 8 MaRUTACHUTING «wows vesmmsens s ummunns o cusmans ansmsnes s esenss =s 138
Materials in Manufacturing..............oooooi 139
Processing MaterialS ...........ooiiiiiiiii 140
The Manufacturing System..........cocviiins P 146
Activity: Design and Build a Mass-Produced Item.....................cooo 146
Activity: Design and Build an Assembly System ... 150
Computers in ManufaCturing .............ccooeiiiiiiii i 151
IMPACES 152
T TEMEEIRE ... oo cm e e b men i s e S8 B S U B N R i 8 5580 153
Activity: Design and Build Product Packaging...........ccccoeevieciiniiiiiiiiincnnnn, 154
Careers in Manufacturing ..........cooooooiiiii 156
REVIEW ... e 157
Chapter 9 Structures...........coeeeviiiiiiiiieiniciiiiccnire e 158
Building Is @ SyStem ... 159
What Is @ StruCture? ... 159
FOrCEs BN BIFUBILIFEE ... ... snmn iasics i80.00 088 o 850 D805 st A0 i B nimsiid min 161
Sruelora] RIEHEHIRES s neses i o s o weas sosonmmmame s mesRa e R s RS ASRRES 162
Structural MEmMDEIS ... ... 163
Structural ShapPES .......cooiiii 166
Building a Residential Structure ... 166
Activity: Design and Build a Testing Station ..............ccccoveiiiiiiiiiiiiiiinnn 172
Control SYStEMS ... 173
M PACTS . 174
THUE TPUITIITE: ..« o s s s i 5 i 55 55 Ao s e S S A 175

Activity: Design and Build a Small Structure ... 176
Careers iN SIUCTUIES .......oeie e 178
ROV W .o 179




SECTION 4 Power Technologies. 1806@
Chapter 10 Flight .......ssmmm................ s 184

Forces ............... o g A 185
Aerodynamics .......................... ; LN YR 5 187
AIDIANES ......vvvovcrscrenceeee s T By AN R . ............ 189
Activity: Design and Build an A|rf0|l’§...‘..-‘ S GNA T L 191
Activity: Design and Build a Rocket ........... o Nporer . S 192
HeliCopters ..........cocovioicirieieienines D A 194
JEt PlaNeS ..o 194
Activity: Design and Build 8 Propeller.: s v msss s sonan sosss cosmavans s 200
Careers in AVIAation ... 202
RV W e 203
Chapter 11 Land and Water Transportation ...................... 204
NModes Of TEaNSPOTIATION .uvusmues-ssuvsausssmammssssssnssnsessssssanss s fsss wss s s s 205
Systams N TrANSPOTTATION ..uuwsecisiosssassommemnrsss s ssssersiss e s i 206
Land Transportation ... 207
Activity: Design and Build a Model Maglev System............................ 208
Activity: Design and Build a Cam Operating System ...........ccccccooeiiieinn. 214
Water Transportation ............ccoooiiiiiiiii e 219
URYNEIEAEESS oot om0 i s 56558 R 95 AT 5 30 50 0 S BT 222
TG FULEE sasissswssimsonsmnmemmuonsnsss o sson susas sess smass Gaes v §5HeaNAaESHEEHNRAKERAB 3% 223
Activity: Design and Build a Catamaran.............ccccccooviiiiiiiiiiiiiiiiiiieeeen, 224
Careers in Land and Water Transportation .................coooooi 226
REVIEW ... e 227
Chapter 12 Fluid %ower ...................................................... 228
What Is Fluid POWEI? ... 229
FIUId SCIBNCE ... . i, 229
Fluid Power System Safety ...........cccooooiiiiiiiiiiii 230
Activity: Design and Build a Water Squirter .............coooooiiiiiiiinin. 231
Typas o Fluld POWEr SYSTBMIS ..xu s s suvw runssnnes sospacsins onsssasassanaassse 232
Fluid Power System Diagrams ..........c.cooveeiiiiiiiiiniioieieee e 236
How Fluid Power IS Used ..o 236
Activity: Design and Build an Air Cushion Vehicle .................cc......co.... 238
IMNDECES: . ..coormme somensosmnsnsmnnasunionnnmrk s Houn s 56510864465 50563 3 55403 NRSS BEASH SR SHRE 240
TG FEUIREITIE . v s i i s o s S 3 M O R A R 05 241
Activity: Design and Build a Gameboard ................ccocoiiiiiii 242
Careers in Fluid POWET ... 244

B OV W .o e e 245




SECTION 5 Bio-Related Technologies ..............246

Chapter 13 Health Technologies ..........ccccccoiiiiiiiiiiiiiininnnn. 248
25172 (o L S a P (37002 =1 1 SR PR ———— 249
Human Technology RESOUIrCES .ucumssssssssmmsnsnssmmmmssansanmmennss smes vawen sveis 249
Activity: Design and Build a Human Joint Replacement ...................... 251
Health Care TEChNOIOQY ...coiiviiieiiiiieii e, 252
EFGOROMIUCE .vvus esursnncnnnnnns snmemsnamssamsnonsmmnnnsonn s mssmssmes nssunssias hoib s 58 o8 bbb 5500 290
Activity: Design and Build an Assisted-Living Product........................... 256
IMPACTES .. e 258
The FULUIE ... e 259
Activity: Design and Build a New Computer Keyboard.......................... 260
Gareers in Health TEChNOIOQIES v snsmwssssssassnsssnsrs savunsmusssonis sssvsnsns s 262
REVIBW ... e 263
Chapter 14 Environmental Technologies...............cccocenee. 264
Agriculture and Environmental Technologies ... 265
Activity: Design and Build a Hydroponic Growing System..................... 268
Controlled Environment Agriculture (CEA) .......ccooiiiiiiiiiiiii 273
Activity: Design and Build a Plant Watering Device...............cccovvevieneeen. 275
2157 o) ] 0= (5] o (O SO S 279
IMIPACTS . e 279
The FULUIE ... e 281
Activity: Design and Build a Casein Glue

Manufacturing System ......................... ¢ i 8 T B A 282
Careers in Environmental Technologies...........cccccviiiiicininiiimieammmmmiieiean 284
REVIBW ... e 285

SECTION6 Control Technologies......................286

Chapter 15 Electricity and Electronics ...........cccooeeievnnnnne... 288
What IS EI&CHICIY? ..o 289
Activity: Design and Build an LED Warning System ..............c.coocooeo. 292
Sources Of EICHCIY ..o 294
Relationships among Voltage, Current, and Resistance ....................... 296
ELeCCAl I OIS . sousswsssnunusnsnssnvunmssnssnss maenins o s g 55 o057 5654 6515 b 297
Yihal 15 ElCCYOMICS 7 xmcosmursumssossspusmmpsssnsmus ssnmssssmpsaans s s s B Cum g 300
Electronic SystemsS ... ... 303
IMIPACTES . 303
The FULUIE ... e 303
Activity: Design and Build a Continuity Tester ............ccccccooveiiiiieeneenne, 304
Caraers N ElSCOMIES uwmmmomsonuimsssmmsssys s sss e w95 6056 §ves 40825 e e 306




Chapter 16 Computer Control Systems ................c........... 308

Computers and Product Design .............coooviiiiiiiiiiiiiiiiee 309
Computer Numerical Control..........ccocevieeiieiiieiieiieieie e 311
Activity: Design and Build a Product Concept...........c.ccveevieiiimiinnienannnn. 312
Activity: Design and Build a Flowchart.............ccccciiiieiiieiiieeccen 316
Computer-Aided Manufacturing (CAM) Systems ..........cccooooiieiiiiiiiininn. 319
BTG IR e et oo T R T 320
THE FULUIE ..o 320
Activity: Design and Build Computer Numerical Control
COOPTRBIEE voconsmsnsiovsnssvsnsnsosmwmsusssasissanss suses sasss ssiss saasa sssws s amnas asuas 322
Careers in Computer Systems Control ............c.cccociiiiiii, 324
T 2 S S S NS ST e R e e~ 325
CHAPLEE 17 BODOHES ...oouonscommmumes sisunnios s sosnpsion s ssasimans s exwssnios s asis 326
How Robolics Developed ... i 327
Modern RObotiC SYSIEMS ..o 329
Power for Robolic MOVEMEMIS ... ssnesimsmsmsmsssimarss sismssismvasrussnsavssesss 332
Activity: Design and Build a Feedback Control Game ........................... 334
Controlling RobotiC SYStems ......ccoooeiiiiiiiiiiie e 336
UTVARIERGUD .. o om0 o o 5 s 5 S e 343
B TERRMNFES ... con ».cmcmmomsrcsmmcsmmcoionmrssim e s i o s S5 53500 i o i S i3 343
Activity: Design and Build a Pneumatic Control Device ...............cc....... 344
Careers in RODOLICS ... 346
RBVIBW . 347
SECTION 7 Integrated Technologies.................. 348
Chapter 8 Lasers and Fiber Optics.........c..cciiiiiiinnnn, 350
The INBHUTS: 01 LIGIE . ..o anw s mwmm s s o o s oo o s s s 351
=TT £ PRSP 352
Activity: Design and Build a Prism System ..................con 354
Activity: Design and Build a Light-Carrying Device............o. il oevee.. 362
UNIEBIS: s somee ssmss simem swies sevsssamopssnsammensnmsssnsosssamsmmssail T { q wge«%”i o [RTOR 365
T PURBING .. o sosno v s ssimuiissiimamsinasssiimmeiesiiial 0 S 0 " IR 365
Activity: Design and Build a Lighted Monogram .L...+& & ........

Careers in Lasers and Fiber Optics ................ Lt .. ...
Review ‘ i,




Chapter 19 Engineering ........ccoooviviiiiiiiiii e, 370

What IS ERGINBOIIMG? «: cuv oo ssunsonsssmmanassssnssssesmansunsssnienmmssssssomsamssanssnss s 371
Types &f ENGINOGTING:-:: s v susss ssvarsnmmsnssssnnasssasisnmmssnmomsssnuspmes sosorssiesss 372
Activity: Design and Build a Jack-in-the-Box ... 376
The Engineering ProCess .........ccccccvviiiiiiiiiiiiiiiiiiiiiiiiee e 377
Activity: Design and Build a Shelf for a School Locker ........................ 380
Using the Engineering Process: A Case Study ..............ccoccceeiiiiiinnn. 381
[ 3] 0= T PP 385
TG UK. .. e e e cnmn e o o 33545355 5550 555 48 03555 5 T SRR SR s TR 385
Activity: Design and Build a Toothpick Dispenser ..................cccoocnee. 386
Caraers in ENGINBEHING .o sse: msssammupsmsmss ssmm v aomssopsnsss sysnam aomsnswsasssns 388
REVIBW ... 389
Chaptler 20 Applied PRYSIES ... sineanin s simminsas s s savs 390
MOTION <. 391
Activity: Design and Build @ Crane..............ccociiiiiiiiiiiiiiieiiiciie e 392
NEVAGIS LAWS OF MOTIOT 25 ccaivnss svomsnsniiss s s 5wass s ihishisans dosiaipiansed 395
Wetk, Power, ant MaCHINES cxssssssveserscsssnesnssnvnsss ssnssunans ssssnssnss ssns dmsas ins 398
Sound Waves and Light Waves ... 402
Activity: Design and Build a Sound Wave Tester ............cccceeeeviieninn. 404
IMPACTS .. 407
5 [ 9 (8 - TS ST 407
Activity: Design and Build a “Reaction” Rocket Racer.......................... 408
Careers in Applied PhySICS. ... 410
REVIEW ...

..........................................................................................

Dinamation Dinosaurs ©1997
Dinamation International Corp.



Introduction
to Technology

chapter 1 How Technology Works

cuarpTer 2 Design and Problem Solving

12 secTioN 1

Technology depends on design and problem
solving. To complete a design or to solve a
problem, you need resources. The chapters in
this section will introduce you to the resources of
technology. They will also show you how you can
use these resources to create the tools you will
need to solve problems. Design and problem
solving are important in technology. They are
also important in life.

Introduction to Technology



Technology and Society

Solving One Problem Can By the mid-1990s accident reports
Create New Problems showed that air bags were causing severe
Henry Ford applied the process of mass  injuries. More than fifty deaths were
production to automobile assembly. He linked to air bags, according to the
invented the automobile assembly line in ~ National Highway Traffic Safety
1913. Administration.
It now seems obvious that Ford’s In most instances, however, air bags

improvement to auto- makmg technology did the JOb they were designed to do. By
L R the mid-1990s,
they had saved
an estimated
1,500 lives.
Modifications

would greatly
increase the
number of cars
on the road. This,
of course, would
to air bags will
reduce their force

increase the
possibility of
traffic accidents.
By the 1970s,
Americans were

§ of inflation. This
will help reduce

{ the risk of injury

dying in car & or death from

accidents at a " too-rapid

rate of 45,000 to 50,000 per year. inflation. However, an air bag will still

hit harder than the worst shot you ever

The Blowup Over Air Bags took in a pillow fight.

Air bags were introduced in the early Make a list of three inventions and the
1990s. It seemed that this new new problems they caused. What changes
technology could help lower the traffic to the technology could solve the
accident death rate. problems?

Air bags, stowed in the steering column
and dashboard, inflate within one-tenth
of a second after an impact. They provide
a cushion for people in the front seats.

Linking to the COMMUNITY

Research the number of traffic
accidents in your community within the

Holes in the air bags allow them to past year. How many of the accidents

deflate barely one second later. The bags resulted in death or injury? Did air bags

“give” and absorb the energy of a too- prevent death or injury in any of the
accidents?

sudden stop. L2

secTioN 1 Introduction to Technology 13



Works

OBJECTIVES

p identify the basic needs and
wants.

p identify the seven resources
upon which all technologies
depend.

p describe and give examples of
manufacturing, construction,
transportation, communication,
and bio-related technologies.

P explain the similarities shared
by all technological systems.

P describe and give examples of
technological impacts.

KEY TERMS

feedback
input
output
process
system
technology

14 secTion 1

How Technology

A man sits by a fire. In one hand, he holds a large
rock. In the other, he holds a small stone. He uses
the small stone to strike chips from the large rock.
After a short time, he holds the sharpened head of
a stone axhead. He fastens the axhead to a short
piece of wood. He now has a tool that he can use
for many tasks.

In our own time, a woman sits in her home
preparing a message that she will fax to her
business partner 3,000 miles away. Rather than
traveling to an office each day, the woman works at
home. Her home has become an electronic cottage.
It has become a place where she can work and still
be close to her family. Here, she designs computer
software that is used to control robots in a factory.

Introduction to Technology



TOOLS OF TECHNOLOGY

Technology is using knowledge to
develop products and systems that satisfy
needs, solve problems, and increase our
capabilities. All problem-solving tasks have
much in common. This is true whether the
task is making an ax head or writing a
computer program. Technology is the link
that ties various tasks together. Fig. 1-1.

A tool is an object used in carrying on
work. Tools are the instruments of
technology. A tool may be simple, such as
an ax. It may be complex, such as a
computer program. Tools help us satisfy
our needs and wants. Fig. 1-2. All people
have needs and wants. These include
food, water, shelter, communication,

protection, recreation, transportation, and
health care.

The prehistoric man made his stone ax
to meet various needs. Using the ax, he
could hunt animals. In so doing, he could
satisfy his need for food. He could also use
the ax for protection and as a construction

FASCINATING FACTS

Toolmakers have always searched for
stronger tool materials and ways to make
sharper edges. Early stone tools were
crudely chipped to give them an edge.
As toolmaking skills developed, the
chips became smaller and the tool edge
became sharper. Today, archaeologists
can date many stone tools by the pattern
in which chips have been struck from the
stone.

tool. The man used a simple technology to
help meet his basic needs.

Over time, people settled in villages.
Their activities centered around farming
and the raising of livestock. Agriculture
changed how people lived and worked.
New technologies were developed to
satisfy new wants and needs. The hoe,
plow, and sickle were the tools of this

’ Fig. 1-1 In technology, the effectiveness of
any tool can be judged by how well it can focus
energy. Note that the shape of these arrowheads
will focus energy at the point.

CHAPTER 1

’ Fig. 1-2 These electronic parts are tools. Like
the arrowheads on the left, they allow energy to be
focused. In this case, the energy is electronic. The
parts will be used in an electronic circuit.

How Technology Works 15



To be usable, most raw materials need to
be processed. This led to the development
of tools that could be used to process such
materials. The loom is one example of such
a tool. The loom was used to weave fabric
from natural fibers such as wool.

As people learned more about their
world, they undertook more complex
tasks. Their needs and wants also became
more complex. As trade developed, the
need for transportation increased. To
make transportation easier, transportation
systems were developed and slowly
improved.

Bridges and better roads made travel
easier. They also allowed people to move
products more quickly from one village to
another. These early transportation
systems were crude. However, they
provided a base for new technologies that
would make transportation more efficient.

New needs and wants continued to
emerge as daily life became more
complex. In the 1700s, new technologies
and products exploded onto the scene
during the Industrial Age. The steam
engine enabled factories to satisfy
consumer demand for new products.
Transportation systems were improved to
transport goods and people more rapidly.

Trade became more important. It
became necessary to communicate more
quickly and reliably. The technologies that
led to the telegraph, telephone, and radio
were developed in the Industrial Age.

Are we still in the Industrial Age? What
makes a way of life change so much from
one era to another? The answer lies in
what people need. When the needs of
people change, they develop new systems
and new technologies. Today we live in
the Information Age.

16 secTioN 1

The Information Age began in the
1950s. It was brought about by the need
to gather, organize, store, and share
information. The Information Age was
built upon the development of the
transistor and the computer. The
electronics of the Information Age
improved all technologies. It made them
faster and more reliable.

The technologies of the Information Age
touch on all aspects of modern life. These
technologies, for example, fuel the
research that has advanced medicine. This
research has helped us meet our need for
health care. Doctors can now diagnose
and treat illnesses that previously could
not be cured.

Video games, portable stereos, CD
players, videocassette recorders, and in-
line skates are all products of technology.
These items help us satisfy our need for
recreation and relaxation.

People have always had the same basic
needs and wants. What has changed
through the ages is how we satisfy them.
Technology is the process we use to create
the products and services we use to meet
our needs and wants. Fig. 1-3.

RESOURCES OF
TECHNOLOGY

How would you make a stone ax? How
would you write a computer program that
controls industrial robots? You would rely
on many resources to complete both tasks.
Resources are all the things you may need
to produce a product, provide a service, or
solve a problem. Would you believe that it
takes many of the same types of resources
to produce a stone ax as it does to write a
computer program?

Introduction to Technology



