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Introduction
é e

=
On December 16, 1947, two scientists huddled! over a
strange-looking device? in a research lab. They passed a weak
electric signal’ through it. Then something wonderful
happened. The signal coming out was much stronger than the

signal going in. The men had invented a transistor. It was the

' day the future began.

Transistors are part of every electronic device you use—from
cell phones* to computers. Did only two people invent the
transistor? No. The work of many people led the way. Here

- you will meet some of these people.

The story of the transistor is an inspiring’ tale. It’s full of

brilliant® insight”, happy accidents, and hard work. But it is also

8

the story of fierce® competition and clashing” egos!®. Science is

like that sometimes. After all, scientists are people, too.

How has the transistor changed our lives? To begin
to answer this question, let’s go back to the 1940s.
This was a time before the transistor—before the
computer age began.
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Life in“the 1940s

In the first half of the 1940s, the United States was at war.
Every evening, families gathered! around radios to hear the
latest news about World War II battles far away. Television
had been invented, but few people had TVs. So the main

sources” of news were radios and newspapers.

While soldiers fought, people at home pitched in? to help the
war effort. Scientists pitched in, too. They put aside their
normal research and worked instead on projects* that helped

win the war.

Then, in 1945, the war ended. Soldiers were coming home,
and everyone looked forward to a better way of life. They
wanted to buy things. They wanted new cars, new homes,

and new washing machines.

The pace’ of life picked up, but compared to today, it was
slow. There were fewer choices. There were no portable®
radios or CD players. And if you wanted to copy a
school report, you used a copy machine, right? Wrong.
They hadn’t been invented yet. Instead, you put
carbon paper” between two sheets of paper and put

them all in your typewriter®.

Where were computers? There were a few. But they
didn’t look like today’s machines. The transistor would
change all that. Still, computers had already come a
long way.
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A family listens to the y
gadio in the 1940s.

\ . Before computers,
L people used typewriters.

A telephone from the 1940s



A The First Computers
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Computers were not always the electronic wonders

we know today. In fact, there was a time when they
weren’t even electronic. The first computers were

around long before electricity! was even discovered.




2
Computing® by Hand

The first computer was the abacus.  box of gears!? and dials'4, it could

help his father, a tax collector!2. A

It was invented long long ago and is add sums'® up to ten million.

still used today. The abacus didn’t ,
Pascal’s calculator could only add.
have a screen, or a mouse, or even
o Over the years, however, other
buttons? to push. But it is a
. people made calculators that could
computer. That’s because it helped . .
add, subtract!®, multiply!’, and
people compute, or solve?, math o _
] o divide. These machines were all
problems. By moving sliding* ig _
hand-operated!® by turning wheels,
beads® on a rack®, the user could )
dials, and gears.
solve math problems or keep track

¢ 1. compute v. it&

7 8 ;
of” items® bought or sold. 5. el . .
) . 3. solve v. mE
The next big breakthrough? in the 4. sliding adj P
computing machine came centuries 5 beid i (HALE) 3
6. racl n 7
later. In 1642, a young Frenchman, 7. keep track of _—
Blaise Pascal'”, invented a & e % A
. . 9. breakthrough . LN
calculator!!. This machine would 10. Blaise Pascal  # %% - M8 £ (£
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11. calculator . T H R
12. tax collector B A
gear n. w

% E &

2 2R

#

Blaise Pascal Pascal’s calculator
became known as

the Pascaline®.




A’ Steam Computer

By the early 1800s, steam engines!
changed the way many things
worked. Steam became an
important source of power? for
trains, ships, and machines in
cotton mills3. In the 1820s, an

4 named

English math professor
Charles Babbage’® had an idea. Why

not use steam to power a

computing machine?

Babbage designed® a steam-powered
computer. It had more than 50,000
parts. What was special about his
design, however, was that this
computer used punched cards’. A
pattern® of holes was punched into
each card. This pattern would tell
the computer what to do. This idea
gave birth to computer languages

and computer programmers’.

Creating a Code

Babbage never finished building his
computer. One reason was that the
parts could not be made precisely'?
enough. Even though he never
finished, he did provide an important
idea for others to build on. Using
patterns on punched cards, he
showed that it was possible to create

a code to tell computers what to do.

. steam engine %S
. power n. b
. mill . I
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. design v,

. punched card

. pattern n
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9. programmer )
10. precisely adv.
11. Jacquard loom

12. guide v 4 3 j
13. weave v. P
Charles Babbage was inspired by the
Jacquard loom?1. It used punched cards
like the ones shown here to guidel? the
weaving13 of patterned cloth.



dounting Faster of tube and a high-energy inventor

In the 1880s, inventor Herman from Iowa’.
Hollerith! had a problem. He 1. Herman Hollerith  # /& - w# % | i
d d h " 2. census " QS
wanted to speed up the computing . i , of et S
of the United States census?. The 4. combination " :
3 N f h l . 5. rough ady
census is a count of the population & s )
that is made every ten years. But in 7. lowa
8. Tabulating Machine Company
1880 the census took almost seven & b ”
years to Compute. W]th ['he growing 10. International Busmeés Machines 8/ F)
11. keypunch . & F L

population, the next census might

take ten years. A faster way was
needed. Fun Fact

T ¥

Hollerith invented a machine that Hollerith used his punch card
read punched cards. The cards stored reader in the business world. ;
census data3. Each punch on a card He founded the Tabulating
stood for a number. Combinations* Machine Company?®. This grew !
of two punches stood for letters. to be the giant® company now
With the punch card reader, a rough?® known as International
count of the 1890 census took only Business Machines'®, or IBM.
six weeks to compute! *N
ST T R e

These early computers did not run
on electricity. But soon people
would learn how to control T
the flow® of S
electricity. That
would lead to
the world of
electronics. It all

began with the
IBM made this card keypunchl!

invention of a piabets
machine in 1901.

special kind
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6e Forest Paves the Way
FHhERESEEHS

Lee De Forest’s life was filled with more failures
than successes. Like many inventors, be tried lots
of new and sometimes crazy things before he made
his first important discovery. But Lee De Forest’s

invention opened the door to the world of

electronics and computers. His vacuum tube'

made it all possible.

1. vacuum tube

| Lee De Forest holds his most famous
| invention, the vacuum tube.

12



A Drive to Invent

As a boy in the 1880s, Lee De
Forest was bright, energetic!, and
creative?. He was also ambitious?.
In school, he was always inventing
things to sell or enter in contests®.
He wanted to make money to help
pay for his education. He was also
hoping to become rich and famous.
None of his early inventions were
very successful. But that didn’t

discourage® him.

When De Forest went to college, he
became very interested in radio. At
that time—in the 1890s—it was
called “wireless telegraphy®.” Radio
as we know it hadn’t been invented
yet. Scientists were just beginning to
try to send radio waves’ through
the air. De Forest continued to study
radio waves, and he earned?® an
advanced degree’ based on his study.

The background shows a stained!8
glass window. This style was
popular in the early 1900s, when

De Forest began his career®,

The First Amplifier'®

Then, in 1906, De Forest was
tinkering!! with some wireless
telegraph equipment!?. He used a
light bulb with a metal plate inside.
This experiment had been done years
before by Thomas Edison. But De
Forest then put a squiggly!? piece of
wire called a grid'* inside the bulb.
He found that the grid acted like a
switch!3. The grid could turn
electricity on or off. This was

important.

The big breakthrough came when De
Forest fed a weak electric signal into
the bulb. The grid made that signal
stronger. De Forest was astonished!®!
The bulb had become an amplifier.
He knew that he had invented
something really useful at last.

This invention made it possible to

t!7, and send sound

amplify, or boos
waves. Now voices and music could
be sent through the air. Radio,
television, and the computer were

soon to follow.

1. energetic ad. ¥ hximey 8. earn 348 14. grid 7 AR
2. creative ‘1{//', a6 Hey 9. advanced degree Fg 15, switch 1. T %
3. ambitious m_//l #Hiey 10. amplifier i A% 16. astonish V. F 15T
4. contest n. = 11, tinker WA e+ 17. boost V. 1#3g
5. discourage V. fF# = 12. equipment &% 18. stained adj. 8]
6. wireless telegraphy F e eig 13, squiggly mj/. Bk gk sy 19. career " B\
7. radio wave Gt A
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The Sound of Music

De Forest was very excited about
this new invention. He wanted to
show the world what he had done.
So he arranged! to do the first live
broadcast? from the opera? house in
New York City. He planned to
broadcast the famous opera singer

Enrico Caruso®.

First he set up a strange-looking

transmitter® in the attic® of the opera
house. Then he needed an antenna’ to
send signals. He ended up tying two
long fishing poles? to the flagpole on
the roof. He was ready to broadcast.

On January 13, 1910, hundreds of
people waited at listening posts
around New York City. They all
were wired’ to earphones. Then they
heard the voice of Caruso in their
earphones. Music had traveled for

miles through the air.

Boosting Phone Calls

De Forest’s invention came to be
called the vacuum tube. It looked a
lot like a lightbulb, but it made
electric signals stronger. It amplified
the signals.

In 1912, he showed it to the
American Telephone and Telegraph
Company!? (AT&T). This was just

what the phone company needed.
Until now, a call from New York
could only go as far as Denver!l. It
needed a boost to get all the way to
the Pacific Coast. The amplifier would
boost its signals. With vacuum tubes,

calls could go from coast to coast.

In July 1914, the president of AT&T
made the first call from coast to
coast. He phoned from New York to
San Francisco'?. The signal was
boosted along the way by vacuum
tubes. The boosters were in
Pennsylvania'3, Nebraska'4, and
Utah?s,

The vacuum tube was a success.
Soon, phone lines linked all parts of
the nation, and the telephone became
a common item in most homes.

1. arrange v. R
2. live broadcast MWpH &
3. opera n Lrd]
4. Enrico Caruso BEHR FB8F (BFXF
PREIESERBEBR)

5. transmitter n RS
6. attic 2 18 1%
7. antenna n * X
8. fishing pole He¥
9. wire v oo THEAL
10. American Telephone and (B ®BiE
Telegraph Company BIRA T

11. Denver 31

12. San Francisco A& W
13. Pennsylvania By EREM
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