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lnvention

New ideas lead to new inventions. Most items
we use each day were invented by humans. Long
ago, someone saw a need for a chair so they made
ay, someone may see a way to make a
erhaps there is an easier way to do

e taking a bath. Technology includes
computers or cell phones, but
gs as simple as a wheel or a

invents a new kind of w

skateboards, who will know? Pr

skateboarders will be thrilled,

and their fans will see

the difference. But most

of the world will never know

anything has changed.
Sometimes, someone invents somethifig that ‘

changes the world. What would life be like without

phones or electricity? But not every invention is a

success. For every new feat, there is at least one

big failure.
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How is new technology developed?

Why are failures and mistakes a big
part of success?

How have advances in science,
technology, and engineering
improved our lives?




I
Health and

Survival

o games and books make our lives more
inventions, such as paper clips and cars,
ier. Other technology improves our ‘m
rvival. Medical and health advances
ier. They fight diseases and

ease pai elp people live longer. And the
longer we live jfthe e time we have to invent
new things!

- £
Fascinating Feat |

The invention of the X-ray machine
allowed doctors to see inside our bodies
without cutting into them.
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Over 300 million
asthma. |’

ipe for cleaning solution
invented a cleaning solution that i
keeps it from growing in our homes,

S. Someone
s mold and



H Royal Flush

As long as there have been people, there has
been human waste. In ancient times, people
buried it in a hole, but when they moved into
cities, there wasn’t room. New technology

was needed.
Ingl 596, Sir John Harington
in toilet that

flush toifets
everywhere.

Toilets from before 1990

use more than 3.5 gallons
of water with every flush.
But newer low-flow toilets
use 1.6 gallons of water
with each flush. That saves
over 11,000 gallons of water per
household per year.




Watch Out Below!

Before we had toilets, people tried many different ways to get

rid of waste.

=

In the past, people in cities used
chamber .o.s. People liked that they
could e thr .. 'n the comfort of their
owr (ooms. 3utyv hat did they do
wi.°n th- chai ‘ber pot was full? They
threw the -or’ _nts o1* . "e window, and
hopefully no o~ -as s anding below!

Outhouses took waste
outside. But a walk to the
bathroom in the middle
of thie night cou'd be cold
anad dark.

The ancient Romans had
public toilets. They built
a long bench with holes in
it over a deep trench with
running water. People sat
and chatted while they did
their business!
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Mold Juice

Many medicines save lives, but one of the
most important medical inventions was an
accident. In 1928, Alexander Fleming was
working with bacteria. He knew many deadly
diseases were caused by bacteria. One day,
he looked at hlS samples. A mold spore had

first, he called this substance
he changed the name

to penicillin. Pe
antibiotic. It w

that it has been called a



Blood Bath

Doctors didn’t always know
what caused infections. For
many years, doctors thought
people could be cured by
putting hungry leeches on
them. Leeches are slug-like
animals that drink blood.
Unfortunately, this only made
sick peopie weaker. Sometimes,
it would even kill them.

Some Infection darecay

which are smaller 7,
than bacteria.

’\]/iral infection Wen't help

urt. ibioi

- :) If you ta‘ke aniubioiics (g oft
acteria wij| 8row siro #

‘ bact , nger
- sntlblqtlcs won’t work whength am’, -
“ acterig| infection. )




Frozen Foods

In 1912, Clarence Birdseye was in
Canada. There, the Inuit (IN-00-it)
people showed him how to ice
fish in very cold areas. The
fish froze almost as soon as
they were pulled from the

Clarence Birdseye

it would taste.
In 1925, he unveiled Q reeze Machine.

Other people had made fro; % , but they

weren’t very good. Foods frozen 1 new machine

were much better. Soon, frozen f@06ds werebeing
sold in markets all over the world?
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Quick Conversions

On the Fahrenheit scale, 32°F is the freezing point of
water. The United States is one of the few countries
that uses the Fahrenheit scale to measure temperature,
Most of the world uses the Celsius scale. The following

formulas show how to convert Celsius to Fahrenheit and
Fahrenheit to Celsjys.

Freezing point of water:
Fahrenheit 32¢
Celsius 0°

Boiling point of water:
Fahrenheit 212°
°g  Celsius 100° °C
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ienti elieve foo
gflze\?u‘::f‘;iaz safe to eat forever. But

1
most foods won’t taste good forever:
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Productivity

and washing takes a lot of effort. In a
I any clothes can be cleaned at
in a load, add the soap, and
d of technology improves
productivity.
done without as m

Electric Lights

Many inventors wanted to
lightbulbs. But none of them cou

later, they tried carbon made from bamboo. It
lasted 1,200 hours!




Limitless Light

b in Livermore, California,
continues to burn after 110 years. 1t was
first installed in 1901 to help the local

fire department.

A lightbul

-_—




H Lightbulb
Moment

Lightbulbs are everywhere—in
your home, on the street, inside
cars, even in the International
Space Station. They are all
around you, but have you ever
taken a close look at what's
inside one?

‘will Only 10 percent of the energy in a

[ isible
lar lightbulb goes to make visl
;;?1: Thg other 90 percent makes heat!




Edison’s team tried over 6,000 materials
before they found the right one to make
a long-lasting lightbulb. But Edison

believed that every attempt taught them
something new. He famously remarked,
“I have not failed; I have just found

10,000 things that won’t work!”

Brightness

Estimated Yearly Energy Cost
Based on 3 hrs/day, 11¢/kWh
Cost depends on rates and use
Life
Based on 3 hrs/day
Light
Warm

=

Energy Used

Contains Mercury
For more on cleanup and safe dis-
posal, visit epa.gov/cfl

Lightbulb packaging includes
information about how much
light each bulb produces.



! Energy Sources

Before the lightbulb, people lit their homes
with oil lamps. In the cities, natural gas lines
were connected to houses. This let them use gas ————
—_ lamps. But they weren’t very bright.
Thomas Edison knew he wouldn’t sell
many lightbulbs unless people had electricity
i es. So he invented a system to get ~—
s an important step in making
ty Wor® popular. ————=
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Nikola Tesla thougnt =lieinating current N
: (AC) was the best kind of eleciricity for S
Y people. Edison thoughi direct cuirent
i a‘% (DC) was better. People debated which
- 5 form was cheaper and which kind was
A safer. In the end, it was Tesla’s AC idea

k that won out. Today, almost all the
electricity we use is AC.

-

Nikola Tesla



e —

Feat 0; Fail 59_"

Sometimes, inventions and f (' .
come together. For example, fos" .« * 4 .°
fuels are efficient to use. And

~ they are easy to transport. They

\ opened the way for amazing

~ new technologies like cars and
airplanes. But they also pollute the
environment. Now, scientists are
working on ways to replace them.




Computers

In 1821, Charles Babbage had an
idea. He wanted to make a machine
that could calculate. In fact, he
designed three. They were huge and
too complicated for anyone to build
them. But his ideas got things rolling.

ifferent idea. They wanted
ters that anyone could use.

Wozniak knew m
They were small



Ahead of His Time

During his life, people could see that Babbage’s ideas were
brilliant. But Babbage considered them failures because
his machines were too complicated to build then. Later,
engineers did build his machines. And they worked! Sadly,
I Babbage wasn’t around to see it.
1
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Then and Now

Can you imagine life without
computers? Before them, work
took more time. We didn’t get

as much done. And many things
= were impossible. Then computers
came along. The earliest
computers took up an entire room.
They performed much simpler
tasks than modern computers do.

- ' - _I' |.- P TR v 'Lil':: K Py
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The Electronic Nume ? ntegrator and Computer (ENIAC) was the
world’s first general purpose 60 puter. a

b Y O o

This
30-ton
machine
filled an
entire

It could multiply
5,000 numbers
in a second.
That was 1,000

times faster than | ‘\. My A\ \ R e %

a mechanical
calculator. It
could only run

one program at a

time.

| The ENIAC was
built in the
United States
in 1946.




Today, computers come in all different shapes and sizes. There are
desktop computers, laptops, and tablets. And many things we don’t
think of as computers actually have computers inside them, such as
cars and phones.

Modern computers
are more than

100,000 times faster
than the ENIAC.

Today’s average
computer weighs i
about 30 pounds.
Laptop computers
can weigh less

than two pounds.

Tomorrow’s
computers ma
as thin and flexible
as a sheet of paper.

23



Communication

What is the most important invention? Many
people s s the printing press. At first, it may not
seem speci t books and newspapers help people
communicate with people near and far. Words and
images help u§jtrade iaformation and ideas. We can
learn about 0 end’s new dog. Or we
can tell people abotitya ting
new clock from Ja
invention of the printing’presS4
lets us share our ideas withghe
world. Today, we share ideag
through social media, email,
television, and phones. People | Vs
are always working LT 411-:1:“._. vu I
on new ways to communicate. el E m eﬁ
That’s because there e
is always more
to say!




‘:C..?
deestimate the 5

“One should nevei ui
power of books.” -

__Paul Auster, writer




Printing Press

Today, the printed word is everywhere.
Libraries are full of books. We can type
something into a computer and send it out
for thousands of people to read. But this
wasn’t always the case. Johannes Gutenberg
(yoh-HAH-nes GOO-ten-burg) invented the
movablé=type printing press in 1440. Before that,

press, large quantities
gasily and efficiently.

The first major book printed using the press
was the Bible. Today, only 21 complete
copies remain. They are each known as
Gutenberg Bibles. These are probably the
most valuable books in the world. One
volume sold for over five million dollars. And
a single page may sell for up to $25,000!




Financial Flop!

The printing press was a huge success. But Gutenberg
didn’t become rich or famous in his time. His
business partner sued him and gained control of his
press. At one point, Gutenberg got into an argument
with two archbishops and was exiled from the
Catholic Church!

Gutenberg invented new
oil-based ink for his
printing press.




Cameras

Hundreds of years ago, cameras didn’t
exist. The only way to make a picture of
a friend was to paint it. Butin 1816, a
man named Joseph Nicéphore Niépce
(ZHOH-sef NEE-seh-fohr nee-EPS)
had an idea. He started experimenting.
ad taken the world’s first

raphs. They were

nd the subject had to

camera for Joseph
Nicéphore
Niépce

invented a new

made a simple came it. He called it the
Kodak. With this film and one could take
pictures. It wasn’t long befo otographs were
invented. Then came motion pictures. gFoday, anyone can
carry a camera and make movies indVing colg

This is the oldest known photo
taken by Niépce in 1825. It does
not show a man and a horse. It
shows an engraving of a man

and a horse. Living things would
have had to stay still for hours!



Movie Mistire! X

Movies surround people with rich sights and sounds. Why not add in
our other senses? In 1959, theaters tried letting people smell what
was on the screen. A movie called Scent of Mystery was released.
When certain pictures came on the screen, smells were pumped

into the room. But the smells didn’t reach people at the right time.
Some peop'c might have smelled grapes while a smoking pipe was
on the screen!




Telephone

Alexander Graham Bell’s mother was deaf. So young
Bell was fascinated by sound. He wanted to learn how
sound travels. He thought if he changed sounds into
electricity, he could send them across wires. He hired
Thomas Watson, an electrical engineer. The two of them
worked from Bell’s ideas. They built a mouthpiece and
They were connected by wire. It carried
wto the mouthpiece to the earpiece.

“If you want tu
succeed, double
your failure rate.”

—Thomas Watson

Alexander Graham Bell |

A



= BillionDollar Bunglel

In 1998, a company called Iridium had a bold idea.

It wanted people to be able to call from anywhere

in the world. Unfortunately, the idea was extremely
expensive! Plus, it required people to carry phones the
size of bricks. Iridium lost over $1 billion dollars in its
first six months.
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Eurekal

Did you just think of the world’s

next great gadget? Follow these
steps to go from idea to invention.

o Imagine Ii!

Ask yourself what kind of
invention would make life
easier. Gather supplies

d start brainstorming.
®

-

//

O Ty it

Build a sample and try it.
Could it replace an older
tool? Think about who
might want to buy it and
where you could sell it.




“To invent, you need 3 gnpd ;
imagination and a pile of junk.

—Thomas Edison

N

/

€ Perfect It

Make changes based on

your test results. Bring

in other experts to help,
eeded.

0 Patent It!

When your product is
ready, take it to a patent
lawyer. Filing a patent
will protect your work
from those who might
want to take credit for it.
Now, it’s time to share it
with the world!




nes, or trains. Roads were simple dirt
by the feet of humans and animals.
n’t go far from home. It could take
to the next village!
developed, the world became

time, people put thie er. They made carts

that could be pulled by veling was
becoming much easier. ly the start, and
we are still exploring new ways to ti

Advances in transportation don’t move just people. Carts,
trucks, trains, and planes ship food, mail, books, or clothes
between places. Without these inventions, we would only
be able to use the things that are right around us. And we
could only know the people within walking distance of us.







inner
the load in

The Wheel

Today, the wheel seems like an obvious idea. But
it didn’t happen all at once. First, early humans used
logs to roll heavy loads. These were called rollers.
Next, they learned that putting runners under heavy
things made them easier to drag. This was called a
sledge. After that, they started to combine the sledge
oflers. Soon, they noticed the sledge dug

unners. The grooves let the sledge
d faster. So they carved down the

the rs to make an axle. Pegs held

d the roller rolled underneath.

The first cart on

The Segway is
scooter. It vya
be very difficult to

built sO that
y fall down. \tcan g0
hour. Faster than
no one

about 12.5 miles per
walking, but slowe

really knew W
only about 24,000




The oldest wheel ever found was in Mesopotamia.
It is probably about 5,500 years old. But
researchers think the first wheels may have been
made in Asia, around 8,000 BC. This diagram shows
how early humans slowly learned to make wheels.




Steam and Combustion
Engines

Engines make things go. They allow us to travel
great distances. In the 1700s, people learned how to run
machines by heating water. Steam built up pressure. The
pressure moved a pump. These pumps could be attached
to all sorts of machines. They could run everything from

Os, the internal combustion engine

is engine, gasoline exploded in a small

ushed up a piston. The force

se the fuel was inside the engine,

meant the engines could be
ide a car. As w1th SO

it was very efficie
smaller—small en

In 1973, Henry Smolinski decided to make a
car that could fly. He strapped the wings and
tail from a Cessna airplane onto a Ford Pinto.
Unfortunately, while he was testing it, the car
broke free. The Pinto fell to Earth, killing the
inventor and his passenger.




o As water is boiled in a tank, it turns {o steam.
The pressure forces the steam into the engine.

As the steam builds up, it pushes the pision to the right.

The piston is attached by rods to the wiicel. As the
piston moves, it turns the wheel a half-tura.

As the wheel moves, the other arm slides a valve to the
left. Steam then fills up the right side of the engine,
pushing the piston left. This turns the wheel the rest of
the way.

As the piston is pushed back and forth, it pushes the old
steam, which is now exhaust, out of the engine. (This is
where the “choo” sound comes from on a steam train.)




Highlights and Lowlights

Inventions have changed the world and will continue to
do so for years to come. When they are first invented, it
may be hard to tell a feat from a failure. But in time, true
success is hard to miss!

Johannes Gutenberg
invents the printing press
but makes little money
from it.

40



@® Why do you think each
of these inventions was
important?

What inventions do
we still need today,
\ and which ones are
b outdated?

@ Why do you think there
are so few women

inventors listed on this
ime line?

ew inventions.

Movies are a popular form
of entertainment, but
Smell-o-Vision stinks up theaters.

a1




Glossary

antibiotic—a medicine that kills bacteria

asthma—a condition that causes difficulty breathing and
tightness in the chest

ole, or bar on or by which a wheel revolves

elled organisms

rmine mathematically

owls people kept in their rooms to

communicaté—t ke kmown

Computer Revol ime beginning in the 1970s,
when people beg ller computers to do
more tasks

efficient—capable of produci without wasted
time or energy

engraving—a print made using a mgfal or wooden plate
with a design carved into it

exiled—to be kicked out or banished

feat—a great accomplishment

film—a thin roll or strip coated with a chemi€al g€nsitive
to light and used in taking pictures

fossil fuels—the fuels made from plant and animal
remains

internal combustion engine—an engine that produces
power by burning fuel

microprocessors—tiny circuits that process information

for computers



patent—a license that says you own the right to make an
invention

productivity—the ability to get work done

inders that rotate around a central axis, for

ging heavy loads
ductive part of bacteria or

spore—a small ¢
mold

technology—the us
including machines

e to accomplish tasks,

ﬁmethods
p'S
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