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Everyday Life: Communication

pounding halved coconut shells on a tray of 
sand. The crackling sound of a raging fire 
could be produced by crumpling cellophane 
near the microphone. As actors read their 
lines, sound-effects persons stood to one side 
creating the necessary sounds to go along 
with each scene.

New developments in radio came rapidly. 
In 1933, Edwin Armstrong, who had earlier 
invented an improved receiver, constructed 
the first FM station in the United States. FM 
(frequency modulation) eliminated static 
caused by electrical storms and made 
reception much clearer. A short time later the 
first portable sets were introduced, and the 
radio started traveling from room to room 

and even to the beach. Radios were also installed in automobiles, some as early 
as in 1929. In 1948 the invention of the transistor made possible small 
battery-operated transistor radios that later became popular.

The importance of radio, however, goes far beyond providing a means of 
entertainment. Ships rely on radio to keep in touch with one another and with 
installations on shore. Airplanes use radios to maintain contact with airports 
on the ground. Police departments, trucking companies, and taxis use 
two-way radios as a means of communication. Even astronauts use radios to 
maintain contact with scientists on Earth.

Radio has not been confined to carrying voices and other sounds. Radio 
detection and ranging, known by the acronym RADAR, came into use at the 
beginning of World War II as a means of detecting enemy aircraft. British 
scientists learned that radio waves sent out from tall towers would bounce off 
planes and echo back as blips on a screen. These blips not only warned British 
military personnel of the approach of German planes, but also indicated how 
fast the aircraft were traveling and from which direction. Without radar the 
British might not have won the air battle over Britain.

Today, radar tracks storms, guides ships, and keeps airplanes on 
designated paths to avoid midair collisions. It can guide a missile to strike a 
target or help a police officer nab a speeding driver. Its uses are many.

	

Broadcasting 
live over 
station WJZ, 
Newark, New 
Jersey, in the 
1920s. By that 
time, a variety 
of entertaining 
events could 
be enjoyed by 
radio listeners 
at home.
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When radio 
stations began 

to spring up in the early 
1920s, a man named 
Charles Merz 
conducted a survey. 
Merz was interested in 
the total number of 
hours 10 leading 
stations devoted to talk, 
popular music, and 
“serious” music in one 
week. After some study, 
he arrived at a total of 
294 hours and broke 
these down into 
percentages for each of 
the three categories.

Study the pie chart. 
Then, at the bottom of 
the page, compute and 
write in the number of 
hours devoted to each 
category by the 10 
combined stations.

Chapter 6 • Radio

Name __________________________________ Date _______________________

Solve a Radio Pie Chart

How many hours were devoted to:

	 a.  popular music 

	 b.  serious music 

	 c.  talk 

26%

10%

64%

Talk 10%

Serious Music 26%

Popular Music 64%
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Create a dialogue 
between an elderly 

person reminiscing 
about the days of early 
radio and a present-day 
student praising the 
wonders of television. 
Have both give reasons 
why they consider his 
or her particular 
medium the best.

Chapter 6 • Radio

Name __________________________________ Date ______________________

46

Write a Dialogue
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Go back and read 
the paragraphs in 

Chapter 6 dealing with 
early radio programs. 
Then answer the 
questions.

Chapter 6 • Radio

Name __________________________________ Date _______________________

Compare Radio Then and Now
	 1.	Are there any similarities between radio then and now?

	 2.	How do programs offered by radio stations today differ from 
those in the past?

	 3.	Do you think you would have enjoyed radio as it was in the 
1920s and 1930s? Why or why not?

	 4.	Can you think of any advantage(s) early radio had over 
television?
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All of these 
statements are 

false. Change the 
word(s) in italics to 
make them true. Write 
the replacement 
word(s) on the lines 
following the statements.

Chapter 6 • Radio

Name __________________________________ Date ______________________
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Make False Statements True
	 1.	Dr. Frank Conrad was a director and producer who frightened 

Americans with his 1938 radio play about an invasion from 
Mars. ___________________

	 2.	Wireless telegraphy (radio) was invented by Alexander Graham 
Bell. _____________________   

	 3.	 John Ambrose Fleming invented the portable radio. 
_________________

	 4.	Major Edwin Armstrong invented an improved radio receiver 
called radar in 1917. ______________________

	 5.	KDKA, the first radio station, broadcast out of New York City. 
_________________

	 6.	The first public radio broadcast occurred in 1915. 
___________

	 7.	Guglielmo Marconi went to France when the Italian 
government showed no interest in his experiments. 
_________________

	 8.	Loudspeaker horns were used to hear with crystal sets. 
_____________

	 9.	Crystal sets operated off electricity. _______________

	10.	The advent of frequency modulation (FM) helped eliminate 
static caused by airplanes. ____________________

	11.	The transistor was invented in 1933. ____________

	12.	Radar was first used in World War I. _______________

	13.	Professional radio operators are called “hams.”  
______________
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Chapter 7 • Motion Pictures

Motion Pictures

magine you are living in the year 1894. As you walk down the street of a 
typical American city, you notice a sign advertising peep shows. Curious 
because of what your cousin Billy has told you, you stop and find 
yourself at the doorway of a Penny Arcade. The peep show, or “flicker,” 

available that day for viewers to watch is entitled “Fred Ott’s Sneeze.” 
Inasmuch as you have exactly one penny in your pocket, you decide it just 
might be worth spending it to learn if Billy was telling the truth 
about pictures that “moved.”

This is your first visit to a Penny Arcade. You enter cautiously 
and see people standing before boxlike apparatuses and turning 
cranks. They are smiling and shaking their heads. You approach a 
machine yourself and drop in your penny. Breathlessly, you 
place an eye over a peephole in the box and begin to turn the 
crank. You are amazed! Before your very eyes is the image of a 
man sneezing. But the man is doing more than simply 
sneezing. His head and his right hand holding a handkerchief 
are moving. You are actually seeing moving image on film! 
Disappointed that the scene is over in about 20 seconds, you 
wish you had another penny to watch it again.

Most sources say that “Fred Ott’s Sneeze” was the first 
simple movie produced. It was made by Thomas Edison, who 
had previously given the world such notable inventions as the 
phonograph and the electric light. Edison made the short 
film at his studio in West Orange, New Jersey. The studio was 
constructed of pine and covered with tar paper, and it was built to be light 
enough so that it could be turned to follow the sun. In this crude building, 
Edison made other short films showing boxers sparring and couples dancing.

The motion picture had its beginning with Edison’s invention of the 
kinetograph. The kinetograph was a camera that made a series of photographs 
using flexible celluloid film. To make the pictures appear to move, Edison 
invented a device called a kinetoscope. This was the box you would have 
peeped into had you visited a Penny Arcade or Kinetoscope Parlor in the 
1890s. Inside the kinetoscope a line of film moved along a series of spools as 
the user turned a crank. Other than “Fred Ott’s Sneeze,” early kinetoscope 

I
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A young lady 
watches a 
“flicker” by 
turning the 
handle of a 
kinetoscope.  By 
the mid-1890s, 
kinetograph 
parlors or Penny 
Arcades had 
spread across 
the country.
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Everyday Life: Communication

offerings included the likes of “Surf at Dover” and “Beavers at Play.” As silly 
as these early “flickers” appear today, they thrilled people at the time. 

In 1894, the Edison Kinetoscope Company began shipping kinetoscopes 
nationwide. Enthusiasm ran high as people rushed to the Penny Arcades in 

droves. Inventors, sensing the mood of the public, 
immediately began looking for a way to project the 
small images onto a large screen. They succeeded in 
1895 with a projector called the vitascope. 

Invented in 1895 by Thomas Armat, the vitascope 
was used by Thomas Edison to show the first-ever film 
to a theater audience in the United States. The date 
was April 23, 1896, and the scene was the Koster and 
Bial’s Music Hall in New York City. The audience was 
thrilled as the larger-than-life pictures appeared on the 
screen, even though they consisted of a hodgepodge 
that included boxers, dancing girls, and ocean waves 

breaking on a beach. The latter scene seemed so realistic to viewers sitting in 
the front rows that they ran to avoid getting wet!

The vitascope and other projectors brought an end to the peep show. In its 
place came the motion picture theater. The first such theater opened in 1902 in 
Los Angeles, California, and charged 10¢ for admission. Then, in 1905, a real 
estate salesman named Harry Davis opened a small theater in a vacant 
storeroom and started charging only 5¢ for a ticket. Davis’s theater was the first 
nickelodeon in America. That same year some 300 nickelodeons (so-called 
because of the 5¢ admission price) opened up in New York City alone.

By 1907 more than 5,000 nickelodeons had opened up throughout the 
country. Three years later, the number had increased to 10,000, with weekly 
audiences of 10 million people. Companies turned out enough 10–15 minute 
films to enable theaters to offer a new show every day. From “Fred Ott’s 
Sneeze,” movie producers branched out into slapstick comedy, Broadway 
plays, and adventure series. Theatergoers thrilled at The Great Train Robbery, 
the first American film to actually tell a story. Although it lasted a mere eight 
minutes, it gave the public a taste of what was to come.

Early films had such simple plots that subtitles or captions were not 
needed to follow them. As such, they were a major form of cheap 
entertainment for immigrants from southern and eastern Europe, nearly  

Thomas A. Edison 
experimenting 
with the first 
motion picture 
machine, the 
vitascope. The 
vitascope was 
invented in 1895 
by Thomas Arnet.
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Chapter 7 • Motion Pictures

all of whom understood no English. When subtitles started to be added in 
1912, the writing on the screen helped immigrants master a few words of the 
strange language of their adopted land.

Moviegoers today would surely chuckle at what passed for entertainment 
at a nickelodeon. In addition to subtitles on the screen, a pianist to the side 
played music throughout the film. If the scene being projected was one of 
action, the pianist banged away in thunderous tones to match the tempo. If 
the scene was one of romance, the tune coming from the piano might be soft 
and melodious.

A unique feature of early films was the projection of slides onto the  
screen while reels were being changed. Such slides passed on information and 
attempted to teach certain social graces to those in attendance. Ladies were 
asked to “kindly remove your hats,” while men were cautioned not to smoke 
because “it annoys the ladies.” One common slide read, “Please Read the 
Titles to Yourself. Loud Reading Annoys Your Neighbors.” Another was 
designed to protect young ladies from flirts who might be pestering them. It 
showed a picture of a young man tickling a young lady under the chin and 
read, “If Annoyed When Here Please Tell the Management.” 

Motion pictures became an even greater means of communication when 
newsreels began in 1910. A newsreel was a short film about current events. It 
summed up what had happened on the national and international scenes in 
previous weeks, including sporting and other events. Newsreels lasted until 
television came on the scene in the early 1950s.

In 1914, Thomas Edison made the first “talking” movie by using 
his phonograph and movie camera at the same time. The process was 
cumbersome, however, and failed to catch on. But the public 
didn’t seem to mind the lack of sound; they had such 
movie spectaculars as Quo Vadis?, which featured a thrilling 
chariot race, to keep them entertained. Also, an endless array 
of comedies kept audiences laughing through the 1910s. 
Comedian Charlie Chaplin made 34 films in 34 weeks 
in 1914. Can you imagine that? One film was said to 
have been completed in less than an hour!

The first film with real sound came out in 1927. 
Singer Al Jolson sang three songs and the actors spoke 
only a few words of dialogue in The Jazz Singer. But it was a 

Comedian 
Charlie 
Chaplin in his 
role as the 
gentleman 
tramp.  
Chaplin’s films 
were popular 
everywhere 

from the 
Arctic to 
New 
Guinea.
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Everyday Life: Communication

beginning. With overwhelming public response, the first all-talking picture, 
Lights of New York, was produced the following year. Theater owners quickly 
found that the worst sound movie sold more tickets than the best of the silent 
variety. Almost overnight the 32-year era of the silent film came to an end.

With sound and then color added, the film industry boomed in the 
1930s. Movies were especially popular during the years of the Great 
Depression. For only 10¢, people could momentarily forget their troubles and 
enjoy a double feature in a comfortable theater. Some 60 percent of all 
Americans attended the movies every week during those troubled times.

Movies continued to enjoy enormous success through the 1940s and into 
the early 1950s. Then stiff competition in the form of television appeared. As 
families began to purchase televisions, they stopped going to the movies. In 

desperation, the motion picture industry sought new 
ways to draw people back to the theaters.

One of the first innovations tried by the film 
industry was 3-D, or three-dimensional, films. Wearing 
special glasses, audiences saw three-sided figures rather 
than flat pictures. Theatergoers thrilled and screamed 
as they dodged arrows, striking rattlesnakes, and 
ping-pong balls that seemed to jump off the screen at 
them. Three-dimensional films enjoyed a brief 
popularity, but they never really caught on. People 
complained that the colored glasses required to watch 
a film were too uncomfortable to wear.

The answer the movie industry was looking for 
came in the form of Cinemascope. This process made use of a wide-angle lens 
that projected a wide, slightly curved picture on the screen. It did not require 
three separate cameras as did Cinerama, and it could be installed in any theater 
with no loss of seats. Cinemascope led to the production of longer, spectacular 
films that helped lure television watchers back to the theaters.

The motion picture industry passed through some rocky times to get to 
where it is today. It survived first the challenge of radio and then of television. 
When its very existence was threatened, it had to come up with new ideas and 
techniques just to stay alive. How well has it succeeded? Such blockbuster 
films in modern times as Star Wars, E.T., and Titanic attest to the fact that it 
has succeeded very well.

Wearing special 
colored glasses, a 
theater audience 
watches a three- 
dimensional 
(3-D) film. 3-D 
films never really 
caught on with 
moviegoers.



53Fr
om

 E
ve

ry
da

y 
Li

fe
: C

om
m

un
ic

at
io

n 
©

G
oo

d 
Ye

ar
 B

oo
ks

.

Using the lines 
provided, write 

your best answers to 
the following questions.

Chapter 7 • Motion Pictures

Name __________________________________ Date _______________________

Test Your Critical Thinking Skills
 1. When sound brought an end to silent movies, many silent film 

stars suddenly found themselves without employment. Can 
you think of reasons why this might have happened?

 2. In your opinion, did it require more or less talent to act in a 
silent film than in one with sound? Give reasons why you feel 
as you do. 

 3. Which do you think people found more exciting when it first 
appeared:  the movies or television? Why? 

 4. As you know, movies today are rated to protect young people 
from objectionable language and scenes. Do you agree or 
disagree with the current rating system? Is it too strict? Too 
lenient? Write your opinions below.
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At right are several 
word problems 

having to do with the 
movies. Solve each in 
the space provided and 
write the answer on the 
appropriate line.

Chapter 7 • Motion Pictures

Name __________________________________ Date ______________________

54

Solve Some Movie Math Problems
 1. Ten times as many people attended movies each week in 

1929 as in 1910. If weekly attendance in 1929 averaged 100 
million, how many paid admissions were there each week in 
1910? ______________ paid admissions

 2. The first complete talking movie, Lights of New York, cost 
$23,000 to make. In contrast, Titanic, which was produced in 
1997, cost $200,000,000 before it was completed. 
a. How much more did Titanic cost to make? 
   $_____________ more

  b. How many times greater was Titanic’s cost. (Round to the
   nearest hundred.) ______________ times greater

 3. The old Roxy Theater in New York City had a seating capacity 
of 6,214. If it was open today and one-half of the seats were 
filled for one showing of a movie at an admission price of 
$5.75, how much money would the theater take in? 
The theater would take in $____________.
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Many people 
probably think  

the movie industry has 
always been centered in 
Hollywood, California. 
Most would be 
surprised to learn—as 
you have—that it had 
its humble beginnings in 
West Orange, New 
Jersey, in a crude 
tar-paper studio 
constructed by  
Thomas Edison.

How familiar are you 
with New Jersey? Can 
you pinpoint its exact 
location on a map or 
name its leading cities? 
Do you know which 
states border it?

You can answer these 
and the other 
fill-in-the-blank questions 
by consulting an 
encyclopedia.

Chapter 7 • Motion Pictures

Name __________________________________ Date _______________________

Test Your Knowledge of New Jersey
	 1.	West Orange is in the ____________ part  of New Jersey.

	 2.	The capital of New Jersey is _______________.

	 3.	New Jersey is bordered on the north and the northeast by 
the state of __________.

	 4.	The ___________ River forms the northeast boundary of 
New Jersey.

	 5.	The ________________ borders New Jersey on the east.

	 6.	Two states border New Jersey to the west. They are 
______________ and _______________.

	 7.	___________ is New Jersey’s largest city. It is followed in 
population by _______________ and ______________.

	 8.	 In area, New Jersey consists of ____________ square miles.

	 9.	______________ is the state university of New Jersey.

	10.	A turning point in the Revolutionary War took place in  
New Jersey in December, 1776, when George Washington 
defeated the Hessians at the Battle of _________.

	11.	 In 1869, the now popular collegiate sport of 
_______________ was first played at New Brunswick,  
New Jersey.
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A c ro s s

	 1.	Another name 
for a peep show

	 4.	Penny 
__________

	 6.	Projector 
invented by 
Thomas Armat

	 9.	Price charged 
by nickelodeons

	11.	Needed to view 
a 3-D movie

	12.	The _______ 
Singer, the first 
sound movie

	13.	The Great 
________ 
Robbery

D ow n

	 1.	“___________ 
Ott’s Sneeze”

	 2.	Comedian 
Charlie 
____________

	 3.	A short film 
about current 
events

Chapter 7 • Motion Pictures

Name __________________________________ Date ______________________
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Solve a Movie Crossword

	 5.	He opened the first 
nickelodeon.

	 7.	Projection method that used 
three cameras

8

7

13

3

9

5

11

2

12

10

6

4

1

	 8.	“Ladies, Kindly Remove Your 
______________ .”

	10.	 Inventor of the kinetoscope
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Chapter 8 • Recording Devices

Recording Devices

n this age of compact discs, tape cassettes, and radios, it is difficult to 
imagine not being able to listen to music. A push of a button or a turn 
of a knob brings familiar tunes immediately to our ears. But until the 
late 1800s, people had to either make their own music or go to concerts. 

That was because there was no way to record sound for later use.
All this changed in 1877 when Thomas Edison 

invented the phonograph. Edison was a workaholic who 
often spent 20 hours a day in his laboratory in Menlo 
Park, New Jersey. He even kept a bed there so he could 
work uninterrupted. Both his wives (his first died after 
13 years of marriage) complained that he ignored his 
family in favor of his work. Their complaints were not 
without foundation. One hour after his marriage to 
16-year-old Mary Stilwell on Christmas Day, 1871, 
Edison was back at work in his lab! 

Although he held almost 1,100 patents in the 
United States and even more in other countries, Edison 
considered the phonograph his favorite invention. No 
other inventor had ever tried to make such a device, and 
Edison was surprised that it worked the first time he 
tried it. Depending on which source one tends to believe, the first words he 
spoke into his new invention were either “Halloo, halloo” or “Mary Had a 
Little Lamb.”

When Edison started work on the phonograph, he was actually trying to 
make a dictating machine. His device was simple enough. It used no record 
but consisted instead of a cylinder covered with tinfoil. Words spoken into a 
diaphragm moved a sharp stylus, or needle, that cut a pattern into the tinfoil 
as it rotated on the cylinder. The “recording” was heard by moving the needle 
to the beginning of the grooves and turning a crank to make the cylinder 
turn. As with early radios, the sound produced by Edison’s first phonograph 
was so weak that earphones had to be used. Later, a listening horn made 
earphones unnecessary. 

Edison manufactured several hundred phonographs, which were displayed 
around the country. Audiences paid admission to hear the machines play back 
recordings of popular songs. Then a strange thing happened. Edison lost 

I
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A youthful 
Thomas Edison 
poses with his 
phonograph.  
This photograph 
was taken in 
1878 by famed 
Civil War 
photographer 
Matthew Brady.
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Everyday Life: Communication

interest in his invention and turned to other matters in his laboratory. Thus 
the phonograph remained unchanged until 1885, when Chichester Bell and 
Charles S. Tainter came out with an improved model that substituted a wax 
cylinder for Edison’s tinfoil-covered cylinder. 

Recordings continued to be made on a cylinder until Emile Berliner 
developed the first phonograph record 
in 1895. Berliner’s record was a flat, 
circular disc made of zinc and coated 
with wax. At first entertainers had to 
perform the same song over and over, 
because there was no way to make 
multiple records. Then, in 1901, 
Berliner invented a way to make 
duplicate records from one master disc. 
This made the phonograph popular with 
leading singers and orchestras of the day.

Singers had no problem making a 
record because they could stand close to 
the recording horn. But with an 
orchestra it was a different story. It was 
impossible for all members of an 

orchestra to get close enough to the horn for their instrument to be heard 
properly. As a result, early recordings were characterized by poor and scratchy 
sound quality.

Another problem had to do with the length of a record. Early records 
turned at 78 revolutions per minute, which meant they could hold only about 
four minutes of music. Inasmuch as symphonies lasted much longer, recording 
companies had to record them on a number of individual records.

Some time passed before longer-playing records appeared, but the 
problem of poor sound quality was solved in 1925 when Joseph Maxfield at 
Bell Telephone Laboratories in New Jersey invented an electric microphone 
that took the place of the brass recording horn. The electric microphone 
made it possible for every instrument in an orchestra to be picked up and 
recorded. Overnight, the quality of sound was vastly improved.

High-quality recordings came just in time for the juke box, which was 
introduced in 1930. The juke box was a large cabinet that contained a 
phonograph with an automatic record changer. By inserting a coin and 

An orchestra 
makes a 
recording in 
this undated 
photograph.  
Notice the 
large recording 
horn, which 
was used until 
the electric 
microphone 
appeared in 
1925.
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Chapter 8 • Recording Devices

pushing a button, a person could select a record from a large number of 
offerings. Juke boxes were made of translucent 
plastic and included such eye-catching features 
as chrome, mirrored glass, and fluorescent 
lights. Throughout the 1930s and beyond, juke 
boxes blared out popular tunes that kept music 
lovers swaying and dancing all across America. 
Also known as nickelodeons, these colorful 
music machines are still found today in antique 
stores, flea markets, and nostalgic restaurants.

In 1947, the long-playing record was 
invented. The LP, as it came to be called, 
turned at only 331/3 revolutions per minute. 
Since it revolved so slowly, it provided more 
than 20 minutes of entertainment on each side 
instead of the 41/2 minutes of the 78 rpm it replaced. Inventor Peter Goldmark 
is given credit for making the 331/3 rpm record album a reality. 

Long-playing records became even better with the development of high 
fidelity. High-fidelity recording is a way of reproducing sound so that it is as 
much like the original as possible. To do so, it makes use of amplifiers, 
wide-range speakers, and sensitive needles. High fidelity itself was enhanced in 
1957 with the introduction of stereophonic sound, which lends a 
three-dimensional effect to music.

The music industry received another boost in 1960 with the invention of 
the tape cassette. Because the transistor had been invented in 1948, tape 
recorders became less expensive and much smaller. (The invention of the first 
tape recorder in 1898 is discussed on page 60.) By 1980, tape recorders had 
been reduced so much in size as to make possible the “Walkman” portable 
stereo system. The Walkman enables people to listen to taped music while they 
are walking, jogging, or pursuing other activities.

A final development in recording occurred in 1982 with the appearance 
of the compact disc. The small compact disc has advantages over both records 
and tapes. Records can be scratched and tapes can tangle and break, but CDs 
do not wear out from use. This is because impressions on the discs are read by 
a light from a miniature laser. Even scratches on the surface of a disc do not 
affect its sound quality.

The phonograph and its successors are not the only recording devices that 

While a buddy 
looks on, a 
soldier during 
World War II 
makes a 
selection on a 
juke box.  The 
juke box had 
come on the 
scene about 10 
years earlier.
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Everyday Life: Communication

have changed our lives. There are many 
others, but space limits the remaining 
coverage to only two: the tape recorder 
and the dictating machine.   

Valdemar Poulsen, a 20-year-old 
Danish inventor, made the first tape 
recorder in 1898. Recordings were made 
on steel piano wire rather than magnetic 
tape, which didn’t come into use until 
later. Although Poulsen demonstrated his 
invention at the Paris Exposition of 
1900, the tape recorder did not come 
into wide use until 1935. In that year, 
two German companies, Telefunken and 
I. G. Farben, came out with a plastic tape 

coated with magnetic iron oxide that replaced Poulsen’s steel wire.
In a tape recorder, the magnetic tape travels from a feed reel to a take-up 

reel, all the time running over a recording head. The recording head carries 
impulses picked up by a microphone. These impulses record a pattern on the 
tape that remains until the tape is magnetically erased. Tape recorders vary in 
size from large types used in studios to portable models that accommodate 
cassettes. There are also video cassette recorders (VCRs) that are used to tape 
programs on television.

The dictating machine is similar in many ways to both the phonograph 
and the tape recorder. It is used to record messages that are later typed. 
Thomas Edison came out with the first dictating machine in 1878. It was 
called the Ediphone.

With the dictating machine, a person talks into a microphone that is 
connected to a recorder. The recorder makes a record similar to that for a 
phonograph. When the recorded message is ready to be typed, the typist puts 
the record into a transcribing machine. He or she then listens to what has 
been dictated and types the message on paper. In time, tapes and discs 
replaced records in dictating machines.

From Thomas Edison’s first crude phonograph to today’s advanced 
VCRs, CDs, and DVDs, humankind has reaped the benefits of more than 100 
years of progress in the recording industry. What will come about in the next 
100 years is undoubtedly limited only by our imaginations.

Two teenagers 
sit among an 
assortment of 
long-playing 
records. The LP 
revolutionized 
the recording 
industry in the 
years following 
World War II.
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Using the numbers 
1 through 15, place 

the recording devices 
and inventions listed in 
the order in which they 
appeared. 

Chapter 8 • Recording Devices

Name __________________________________ Date _______________________

Arrange Events in Chronological Order
____  Ediphone

____  Walkman

____  Duplication of records from one master disc

____  Tape recorder

____  Transistor

____  First phonograph record

____  Wax cylinder, replaces Edison’s tinfoil cylinder on early 
   phonographs

____  Compact disc

____  Edison’s phonograph

____  Magnetic plastic tape

____  Tape cassette

____  Electric microphone

____  Juke box

____  Stereophonic sound

____  Long-playing record  
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Here are 30 words 
from Chapter 8. 

Find and circle each in 
the word search. The 
words run horizontally, 
vertically, and diagonally. 
None are upside-down 
or backward.
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Complete a Word Search

AMPLIFIER	 CASSETTE	 COMPACT DISC	 CONCERT	

CYLINDER	 DIAPHRAGM	 EARPHONES	 EDIPHONE	

HORN	 JUKE BOX	 LABORATORY	 LASER

MACHINE	 MAGNETIC	 MICROPHONE	 MUSIC	

NEEDLE	 ORCHESTRA	 PHONOGRAPH	 PATENT

PORTABLE	 RECORD	 TRANSISTOR	 SOUND	

SPEAKER	 TAPE	 STEREOPHONIC	 REEL

	 VIDEO	 WALKMAN  

	 P	 I	 R	 H	 A	 X	 L	 A	 B	 O	 R	 A	 T	 O	 R	 Y	 T	 R	 K

	 T	 H	 C	 R	 O	 C	 D	 A	 F	 G	 H	 P	 J	 K	 L	 M	 N	 O	 E

	 P	 Q	 O	 R	 T	 R	 A	 N	 S	 I	 S	 T	 O	 R	 S	 T	 J	 U	 A

	 V	W	M	 N	 X	 Y	 N	 R	 T	 E	 Z	 C	 D	 R	 G	 F	 U	 M	 R

	 H	 J	 P	 L	 O	 K	 M	 N	 E	 P	 R	 S	 T	 T	 T	 R	 K	 R	 P

	 C	 C	 A	 A	 D	 G	 D	 O	 R	 C	 H	 E	 S	 T	 R	 A	 E	 X	 H

	 Z	 K	 C	 Z	 T	 L	 R	 G	 E	 E	 O	 G	 H	 J	 M	 N	 B	 L	 O

	 B	 B	 T	 C	 C	 E	 D	 A	 O	 D	 E	 R	 T	W	K	 K	 O	 L	 N

	 F	 C	 D	 X	 Z	 P	 N	 R	 P	 S	 P	 L	 D	 A	 A	 H	 X	 H	 E

	 A	 E	 I	 O	 N	 B	 B	 T	 H	 H	 C	 H	 J	 L	 P	 K	 L	 N	 S

	 C	 A	 S	 S	 E	 T	 T	 E	 O	 B	 D	 X	 Z	 K	 S	 E	 C	 D	 M

	 O	 M	 C	 X	 E	 B	 D	 C	 N	 Z	 S	 D	 K	 M	 R	 N	 P	 S	 A

	 N	 P	 P	 Y	 D	 C	 F	 D	 I	 A	 P	 H	 R	 A	 G	 M	 H	 J	 A

	 C	 L	 N	 X	 L	 Z	 B	 D	 C	 X	 V	 Z	 K	 N	 F	 A	 A	 S	 G

	 E	 I	 D	 R	 E	 I	 S	 T	 M	 U	 S	 I	 C	 B	 D	 C	 T	 S	 N

	 R	 F	 B	 C	 R	 I	 N	 S	 T	 R	 I	 E	 D	 I	 P	 H	 O	 N	 E

	 T	 I	 K	 S	 O	 U	 N	 D	 C	 D	 E	 F	 G	 E	 H	 I	 K	 L	 T

	 M	 E	 N	 P	 Q	 R	 S	 P	 E	 A	 K	 E	 R	 V	 O	 N	W	X	 I

	 Y	 R	 Z	 V	 A	 I	 M	 I	 C	 R	 O	 P	 H	 O	 N	 E	 U	 V	 C 
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The ability to recall 
information from 

something you have 
read is an important 
learning skill. See how 
well you can answer the 
questions without 
referring back to the 
narrative.

Chapter 8 • Recording Devices

Name __________________________________ Date _______________________

Recall Important Facts
 1. Explain the basic principles of Edison’s first phonograph.

 2. Why could a 33 1/3-rpm record accommodate five times as 
much music or sound as a 78 rpm?

 3. How did the electric microphone improve the sound quality 
of records?

 4. In what ways are tape recorders and dictating machines 
communication devices?

 5. How does a CD work. What advantages does it have over a 
record?

 6. What is high fidelity?
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In an encyclopedia 
or a book dealing 

with inventions, find 
pictures illustrating 
some of the early 
recording devices 
discussed in this 
chapter. Then, in 
the space provided, 
draw and color a 
picture of one of 
these. You could 
draw an early 
phonograph, a tape 
recorder, a juke 
box, or any other 
device.

On the lines at the 
bottom, write an 
interesting fact 
about the 
recording device 
you have drawn.

Chapter 8 • Recording Devices

Name __________________________________ Date ______________________
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Draw a Picture
n an encyclopedia 
or a book dealing 

with inventions, find 
pictures illustrating 
some of the early 
recording devices 

the space provided, 

phonograph, a tape 

box, or any other 

On the lines at the 

Draw a Picture
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Chapter 9 • Television

Television

he year is 1951. The place is a sidewalk outside an appliance store in 
Anytown, U.S.A. It is raining, but the drenched crowd with faces 
pressed against the plate-glass window of the store doesn’t seem to 
mind. These fascinated spectators are watching 

the first coast-to-coast telecast of a major league 
baseball game, and no amount of rain is going to  
keep them from it.

Why, you might ask, don’t these diehard fans go 
home and watch the game in the comfort of their living 
rooms or dens? The answer is simple: in 1951 very few 
Americans owned television sets. Television was a new 
means of entertainment that was just beginning to take 
hold in the early 1950s. Therefore, the sight of curious 
onlookers gawking through a store window at a 
televised program was not unusual in those years.  
Many Americans, the author included, could admit to 
spending at least part of their childhood engaged in 
such pursuits.

Although television did not become popular until after World War II, it 
had been around since the 1920s. Vladimir Zworykin, a Russian-born 
American physicist, is sometimes referred to as the “father of television.” In 
1923, he received a patent for the first television camera, which he called the 
iconoscope. The following year, he was granted another patent for the 
kinescope, the first television picture tube. With these two inventions, he was 
able to show that it was possible to send pictures through the air. 

One of the first images transmitted by television was a picture of the 
cartoon character Felix the Cat. It was sent from New York City to Kansas in 
1928 as part of an experiment. Two years later, the National Broadcasting 
Company (NBC) started an experimental station in New York City. Then on 
July 21, 1931, the Columbia Broadcasting System (CBS) began transmitting 
regular television broadcasts from the same location. Television broadcasts 
were limited to the New York area until the late 1930s. 

Millions of Americans saw television for the first time at the 1939 World’s 
Fair in New York. Fair-goers watched breathlessly as President Franklin Delano 
Roosevelt’s official opening of the fair on April 30 was televised. But, amazed 

T
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A crowd 
watches 
television 
through the 
window of a 
department 
store. Such 
sights were 
common in 
the early 
1950s.
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Everyday Life: Communication

as they were, people did not immediately rush out and buy television sets. 
RCA, for example, sold only 400 sets in the first five months following the 
World’s Fair. Not only were television sets expensive, but television itself was 
viewed more as a novelty than as a form of entertainment to be taken seriously.

Even for those Americans who showed interest, early television left much 
to be desired. The first sets sold commercially were console models (sets 
encased in a wood cabinet that stood on the floor). These early models had 
such small picture tubes that viewers had to sit close to a set to see clearly 
what was showing on the five-inch screen. In addition, picture quality was 
poor, there was a limited number of programs, and all programs were in black 
and white. Color television did not appear until 1954, and it was some time 
after that before color sets became fixtures in American homes.

Television was put on hold during World War II. All production stopped 
as America’s resources were directed toward the war effort. When the war 
ended in 1945, production began again, and gradually the new entertainment 
medium caught on. Americans stopped watching television through store 
windows and starting buying sets for themselves. By 1960, they had purchased 

more than 75 million sets.
As it does today, in the early days 

television had both supporters and critics. 
Supporters at first thought that television 
would serve to bring families closer together. 
They were dismayed when results showed 
that parents and children watched the screen 
for hours and never exchanged a word. 

Critics were concerned with what they 
considered poor programming. They 
wondered how an array of what they called 
“high-handed comedies” and “showy quiz 
shows” would affect Americans. Their 
concern over quiz shows was borne out 
somewhat when at least one, NBC’s 

Twenty-One, proved to be rigged. A Columbia University instructor who made 
a long run on the show had actually been given all the answers in advance.

Television’s critics also maintained that producers had sold out to 
advertisers. As is true today, every program was frequently interrupted by 

A family 
watches 
television on 
an early set.  
Judging from 
the size of the  
screen, this 
picture was 
probably made 
in the 
mid-1950s.
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Chapter 9 • Television

commercials. Flying beer bottles, zooming candy bars, and singing cough 
drops virtually jumped off the screen at viewers. In another criticism that also 
has a familiar ring, many people felt that television depicted crime and violence 
too realistically. They worried that children might be negatively influenced by 
watching such programs.

In spite of its critics, television soon replaced radio as the preferred means 
of home entertainment. Sets came down in price, and by the 1960s, 90 
percent of American homes had at least one set. The quality of programs also 
improved. Networks and local stations broadened their coverage by adding 
documentaries, prime-time movies, and political and sporting events.

Commentator Edward R. Murrow’s See It Now and Person to Person were 
two of the first documentaries to enjoy success on national television. 
Documentaries are programs that focus on public issues, real-life situations, or 
historical events. Two early World War II documentaries, Victory at Sea and 
Winston Churchill: The Valiant Years, were also well-received by viewers. They 
were still being shown on both commercial and public television stations many 
years after they were produced.

Few political events have had more impact on television than the 1960 
Presidential debates between Richard M. Nixon and John F. Kennedy. An 
estimated 65 million people, out of a total population of 179 million, watched 
the four debates—the first ever between presidential candidates on national 
television. The power of television to influence voters was apparent from the 
start. Viewers were impressed with 
Kennedy’s calmness and relaxed manner, 
while Nixon appeared perspiring and 
unsure of himself. He even looked 
unshaven to the millions who watched. 
How many votes Nixon lost because of 
the debates could not, of course, be 
determined.

Sporting events began to attract 
large audiences in the 1950s and 1960s. 
Television, in fact, made professional 
football the most popular sport in 
America. And professional basketball, 
which had experienced financial 

John F. Kennedy 
and Richard M. 
Nixon “square 
off ” in one of 
four debates in 
which they 
participated in 
the 1960 
Presidential 
campaign.
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Everyday Life: Communication

difficulties for years, rebounded when it secured a lucrative television contract. 
Even the World Series felt the influence of television. Before television came 
on the scene, all World Series games were played during daylight hours. 
Today, most games of the World Series, as well as those of the league playoffs, 
are played at night, when television audiences are the largest.

New developments in the 1950s and 1960s made television even more 
appealing. Color was added in 1953, and station WNBQ of Chicago became 
the first all-color station in the United States in 1956. On July 10, 1962, 

NASA launched Telestar I, the world’s first television 
communications satellite. It transmitted the first 
international telecast across the Atlantic on July 23. Three 
years later, Early Bird became the first privately owned 
communications satellite to be put into orbit. From 1965 
onward, overseas telecasts became increasingly commonplace.

There is no questioning the impact of television as a 
powerful communicator. Whether we realize it or not, our 
beliefs and values may be strongly influenced by what we 
see on television. The way we view politics and social issues 
are determined in part by the programs and commercials 
we watch, as are our opinions of events taking place 
around the world. We are especially susceptible to the 
television commercial. Many of the purchases we make 

result from our being persuaded by television advertising.
The influence of television, however, goes far beyond the commercial 

realm. In addition to keeping people informed about national and world 
events, it has proven to be an excellent teaching tool. Educational channels 
and public television stations offer worthwhile programs to children and adults 
alike. Even commercial stations air documentaries and panel shows that are 
both educational and informational in scope.

Television serves still other purposes. In the business world, people in 
various cities can “meet” via television, saving time, money, and travel. Space 
probes send back televised pictures of distant planets, and astronauts 
communicate with Earth by means of television. Television assists doctors in 
the operating room and enables technicians to work with dangerous materials 
at a safe distance. Finally, television cameras make possible surveillance in 
banks, stores, schools, prisons, and asylums. As a means of communication, 
television provides great value.

Watching 
television during 
its early years.  
How does the 
set the boy is 
sitting in front of 
compare with 
televisions today?
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Interview three 
classmates as to their 

television viewing. Ask 
them these four 
questions, and record 
your findings.

Chapter 9 • Television

Name __________________________________ Date _______________________

Conduct a Survey About Television
	 1.	How many hours of television do you watch each week?

		  Classmate 1  ______ Classmate 2  _____ Classmate 3  _____

	 2.	What kinds of programs do you enjoy most?

		  Classmate 1 _______________________________________

		  Classmate 2  _____________________________________

		  Classmate 3  _______________________________________

	 3.	What kinds of programs do you seldom watch? Why?

		  Classmate 1 _______________________________________

		  Classmate 2  _____________________________________

		  Classmate 3  _______________________________________

	 4.	Do your parents limit or monitor the programs you watch? If 
so, in what ways? 

		  Classmate 1 _______________________________________

		  Classmate 2  _____________________________________

		  Classmate 3  _______________________________________
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The survey you did 
on the previous 

page involved real 
people and their 
television habits. The 
seven students listed in 
the chart are imaginary, 
but the number of 
hours they spend each 
week watching 
television might be 
similar to those of you 
and your friends.

Look back through your 
math book and review  
mean, mode, median, 
and range. You will need 
this information to solve 
the problems related to 
the chart.

Chapter 9 • Television

Name __________________________________ Date ______________________
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Solve Some Television-Related Math

	 1.	Using the chart above, what number represents the

		  mode? ________  the median? _______

	 2.	What is the range? __________  the mean?  _________

	 3.	Using the statistics from the chart, create two word problems 
in the space below. Ask a classmate to solve them.

Hours  o f  Te lev is ion  Watched Weekly

		  Emily	 18

		  Megan	 22

		  Kiyoshi	 18

		  Shondra	 21

		  Aaron	 25

		  Jose	 16

		  Lupe	 20 
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At right are four 
statements 

concerning television 
that have been started 
for you. Finish each on 
the lines provided.

Chapter 9 • Television

Name __________________________________ Date _______________________

Complete Statements Started for You 
	 1.	Last night, the only television we have in the house went out. 

For a moment, we panicked. What would we do? Finally we . . .

	 2.	 If I were in a position to change television today, I would . . .

	 3.	My neighbors next door are an elderly couple who grew  
up in the days when radio was America’s favorite form of 
entertainment. To their good-natured challenge that I name 
three advantages that modern television has over radio, I 
replied . . . 

	 4.	To the statement, “Violence on television has led to an 
increase in violence in real life,” I would reply . . .
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Imagine that you have 
been asked to help 

select items to place in 
the cornerstone of a 
new building. Your 
assignment is to 
determine five television 
programs that best 
describe life in America 
today. Tapes of these 
programs will be added 
to the cornerstone for 
the benefit of future 
generations.

On the lines provided, 
list the five programs 
you would select, and 
explain why you would 
choose them.

Chapter 9 • Television

Name __________________________________ Date ______________________

72

Fill That Cornerstone
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Chapter 10 • Computers

Computers

an you imagine a computer containing 18,000 vacuum tubes? Or one 
that occupies 1,500 square feet of floor space? Or one that uses 150 
kilowatts of electric power while running? Would a computer of such 
dimensions and energy consumption be practical?

Not today. But, in 1946, that was the best the world of technology could 
offer. The above paragraph describes ENIAC, 
the first all-electronic digital computer. ENIAC 
stands for “Electronic Numerical Integrator and 
Computer.” To appreciate its colossal size, a 
closer look at the above figures is worthwhile. 
Eighteen-thousand vacuum tubes would be 
similar to a machine containing 18,000 light 
bulbs! Fifteen-hundred square feet of floor 
space is equivalent to that of a small house. And 
150 kilowatts of electricity being consumed 
while the machine was in operation? This means 
that ENIAC used about as much energy in  
30 minutes as some households used in a day.

Howard Aiken, a Harvard University 
professor, is given credit for inventing the computer in 1944. His Mark I 
machine weighed five tons and consisted of 760,000 separate pieces controlled 
by prepunched paper tape. Using thousands of relays, or switches, instead of 
vacuum tubes, it was used primarily by the U.S. military for mathematical 
computations to aid in aiming various types of artillery. By today’s computer 
standards, Aiken’s machine was slow. It required 3–5 seconds to complete a 
multiplication operation.

Neither Mark I or ENIAC, however, were like present-day computers, 
because they could not store information or instructions. They could perform 
only one application at a time without being manually rewired. The first 
computer with memory was the BINAC, the Binary Automatic Computer. It 
was designed by J. Presper Eckert and John W. Mauchly at the Moore School 
of Engineering of the University of Pennsylvania in 1947. The BINAC was 
considerably smaller than ENIAC, containing only 1,400 vacuum tubes 
instead of 18,000. Its ability to store programs resulted in the evolution of the 
computer into the machine it has become today.

C
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ENIAC, the 
world’s first 
all-electronic 
digital computer. 
ENIAC weighed 
30 tons and 
took up as much 
space as a small 
house.
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Everyday Life: Communication

What really revolutionized computers, however, was the invention of the 
transistor in 1948. The transistor was developed by three American scientists: 
John Bardeen, Walter H. Brattain, and William Shockley. Transistors are only 
a fraction of the size of vacuum tubes and last much longer. In addition, they 
do not have to warm up before functioning. When computer designers 
switched to transistors, computers became smaller and more reliable. They 
also could be sold at a lower price.

The age of personal computers began in 1959 with the appearance of the 
IBM Model 1401. It was the first computer sold in large numbers. Still 

extremely large in size, the IBM Model 1401 
cost about $10 million. A few years later, IBM 
and other companies started turning out even 
more compact models. Their goal was to 
produce a computer that could be sold to  
small businesses and to individuals.

Two developments led to personal 
computers as we know them today. The first 
was the invention of the integrated circuit. 
Developed by Jack S. Kilby of Texas 
Instruments in 1960, the integrated circuit was 
a way of grouping large numbers of transistors 

in a tiny space. Thousands of transistors could be arranged on a chip of silicon 
a fraction of a millimeter thick. Some silicon chips, in fact, are so small that 
they can easily fit through the eye of a needle. The use of silicon chips 
brought down the price of computers considerably by the mid-1960s.

Computers decreased more in size when computer chips, specifically the 
microprocessor, appeared in the 1970s. Such chips, instead of being designed 
to handle one specific function, had circuits that could do the work of all the 
different parts of a computer. As computers became smaller and less expensive, 
small businesses, schools, and individuals began to use them to keep records, 
teach information, and fulfill a multitude of services. Some microcomputers 
are so small that they are used in cameras, sewing machines, electronic games, 
and many other consumer products. 

Everywhere we go we see computers at work. Did you realize that your 
telephone operates because of a large computer? When you call someone, the 
computer finds the number you dialed. And what about the checkout counter 
at the supermarket or the ATM machine at the bank or the mall? Computers 

Compare the 
size of the 
monitor of this 
early personal 
computer with 
those of 
computers 
today.  In this 
age of laptops, 
it is hard to 
imagine that 
computers 
were once so 
large.
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Chapter 10 • Computers

are at work there, too, adding up the cost of your groceries or giving you the 
amount of money you requested. 

Computers are important in still more places. They are used by the 
weather service to predict forecasts and to track the paths of tropical storms 
and hurricanes. They are used by air traffic controllers to guide airplanes in 
and out of airports. They are used by 
doctors and nurses in hospitals and by 
firefighters at fire stations. Even police 
cars are equipped with computers. 

Industry has found numerous 
uses for computers. Computer- 
operated robots build cars in factories 
and handle radioactive materials in 
laboratories. Many oil refineries and 
electrical generating stations are run 
by computers, as are looms in textile 
factories. The space industry relies 
heavily on computers. In addition to 
launching satellites and shuttles, 
computers operate simulators that 
prepare astronauts for the conditions they will have to deal with in space. Few 
aspects of industry have gone untouched by computers.

At home, people use computers to write letters, keep records, do 
schoolwork, or perform countless other tasks. If their computers are equipped 
with a modem, they can do things that were only dreamed of a short time ago. 

A modem is a device that communicates with other computers over 
telephone lines. For a monthly fee paid to a provider, computer owners can 
use their modems as often as they like. They can send messages (called 
electronic mail, or e-mail) to friends and associates and receive replies back  
in a matter of minutes—all accomplished without postage or a walk to the 
mail box.

Electronic mail, as well as other services, is made possible by the Internet, 
the worldwide network linking millions of computers. The Internet is a 
relatively recent medium, having been preceded in 1969 by ARPANET. 
ARPANET stands for Advanced Research Project Agency Network, and it was 
commissioned by the U.S. Department of Defense to do research into 
networking. It remained in service until 1989, linking a small number of 

Auto assembly 
plants are  
one of many 
places where 
computers  
are put to  
use. Here, 
computer- 
operated robots 
assemble an 
automobile.
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computers. In comparison, its successor, the Internet, has the capacity to link 
billions of computers worldwide. (The Worldwide Web, an application of the 
Internet, came into service in 1992.)  

The Internet has opened up new worlds in the field of communication. 
Computer owners with a modem can use their web browser to obtain 
information on any subject of interest. A few clicks of the mouse brings them 
pictures and data on everything from ants to atomic bombs or transports them 

to the country or continent of their choice. Further, 
“chat rooms” enable users to communicate back and 
forth, almost as quickly as in spoken conversation, 
with people from all over the world. Students can 
also use chat rooms to discuss topics with students 
in classrooms in other areas. It is even possible to ask 
questions of contemporary authors and receive 
answers back through the medium of the chat room.

What does the future hold for computers? One 
development that will most likely become a reality is 
the computerized home. Experimental houses in 
which almost everything is controlled by a computer 
have already been built. In your house of the future, 
a computer might open the doors of the house and 
turn the lights off and on. In addition, sensors 
following your every move might turn off lights 
when you leave a particular room. The computer 
might keep heating and air-conditioning units at a 
preferred temperature and also automatically open 

and close windows. There probably is not a single function connected with a 
house that a computer could not be programmed to do. 

How would you enter your computerized home? A simple key would be 
old-fashioned and not in keeping with the age. To enter, you might punch 
your identification code into a keyboard near the door. The computer might 
also be programmed to let in certain people at the exclusion of others. It 
could even record voice messages from visitors. 

In summary, computers have given a whole new meaning to the word 
communication and point to the tremendous strides humankind has made 
since the days of Indian smoke signals. 

A woman 
using an ATM 
machine, 
another 
service made 
possible by 
computers.  
ATM 
machines 
allow people 
to deposit or 
withdraw 
money from 
their accounts 
at their 
convenience.
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Complete the 
 sentences at the 

bottom of the page to 
fill in the missing letters 
of the computer puzzle.

Chapter 10 • Computers

Name __________________________________ Date _______________________

Solve a Computer Puzzle

	 1.	_____________ was the first all-electronic digital computer.

	 2.	The invention of the __________________ led to the 
displacement of vacuum tubes in computers.

	 3.	With a ______________, a computer user can send a 
message over the telephone line.

	 4.	_____________ was a network established in 1969 by the 
Defense Department. 

	 5.	The ENIAC computer contained 18,000 ____________ tubes.

	 6.	 Jack S. Kilby of Texas Instruments invented the integrated 
____________ in 1960.

	 7.	Howard ____________ of Harvard University is credited with 
inventing the computer in 1944. 

	 8.	The ______________ is the worldwide network that 
connects millions of computer users.

					     __	__	__	__	 C

	 __	__	__	 __	__	__	 __	__	 O	 __

									         M	 __	__	__	__

							       __	__	 P	 __	__	__	__

						      __	__	__	 U	 __	__

			   __	__	__	__	__	__	 T

						      __	__	__	 E	 __

					     __	__	__	__	 R	 __	__	__
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As was pointed out 
in Chapter 10, very 

few homes had 
computers at first. Early 
computers were so 
large and expensive that 
there was no way to 
adapt them to home 
use. The advent of the 
transistor and the 
integrated circuit 
brought the size and 
cost of computers 
within the range of the 
average consumer. Since 
that time, the number 
of homeowners with 
computers has 
increased steadily.

Here is a graph that 
shows the number of 
American homes with 
computers during the 
10-year period from 
1986 to 1996. Use the 
information from the 
graph to answer the 
questions.

Chapter 10 • Computers

Name __________________________________ Date ______________________
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Interpret a Bar Graph

	 1.	During which two-year period was there the greatest increase 
in the number of households with computers? 
______________

	 2.	Which two-year period showed the least increase? 
_______________

	 3.	According to U.S. Census Bureau statistics, there were 
approximately 92 million households in the United States in 
1990. In round figures, how many of these households had 
computers? _______________

	 4.	 If the number of American households had increased to 97 
million in 1994, how many owned computers? ____________

	 5.	Over the span of which years did the percentage of 
households with computers double? _____________
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As time passes, 
computers 

increasingly impact our 
lives. One would be 
hard-pressed to find a 
business, school, or 
office that does not rely 
on computers to keep 
records and to perform 
a large number of other 
functions. Computers 
are everywhere, and 
their presence becomes 
greater every day. 

But do computers pose 
a threat to jobs and to 
the way we have always 
done things? Some 
people think so; others 
do not. With this 
thought in mind, use 
your ability to think 
critically and respond to 
the questions.

Chapter 10 • Computers

Name __________________________________ Date _______________________

Use Your Critical Thinking Skills
 1. In which industries have computers had the greatest impact? 

What does the future hold for workers who may have been 
displaced by computers? 

 2. There are those who believe that computers will someday 
replace teachers in the classroom. Do you agree or disagree 
with this concern? Why or why not?_____________________

 3. What other uses do you think will be found for computers in 
the future? How will such developments affect our daily lives?
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Imagine that through a 
time machine you are 

whisked back to the year 
1850. You land 
somewhere on the Plains 
in the presence of an 
Indian sending a message 
by smoke signals. You 
smile and shake your 
head as you compare his 
primitive means of 
communication with your 
new computer at home.

You decide to tell your 
newly found Native 
American friend all about 
present-day technology. 
He is naturally curious 
and asks you many 
questions. For the sake of 
convenience, assume that 
he speaks English. 

On the lines, create a 
dialogue that might have 
taken place as you 
explained the wonders of 
modern communication. 
Continue on a separate 
sheet of paper, if 
necessary.

Chapter 10 • Computers

Name __________________________________ Date ______________________

80

Write a Time-Travel Story
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Get
 me the  hell 

out of here

Other Methods

he telegraph. The telephone. Motion pictures. Radio and television. 
The computer. All wonderful inventions that have changed the lives of 
people everywhere.

But there are other devices in the long 
history of communication that are also worthy of 
attention. Inasmuch as none of these fit comfortably into 
any of the first 10 chapters of the book, they are lumped 
together in this final chapter, entitled “Other Methods.”

One such device is the fountain pen. Yes, the simple 
fountain pen is considered to be an important 
development in communication. Did you ever try to 
write with the quill of a feather or with a steel-nib (point) 
pen? It can be a slow and sometimes messy process as 
you continuously dip your implement in and out of an 
ink bottle. Yet, people wrote with quills for centuries, 
and little improvement was gained when they switched to 
steel-nib pens at the beginning of the 1800s. 

In 1880, an American named Lewis Waterman made 
penmanship easier when he came out with the first 
fountain pen. The stem of Waterman’s pen contained ink that was inserted 
with an eyedropper. A slit in the nib of the pen allowed ink to flow onto the 
paper. Later, self-filling pens were introduced; with these, the stem was filled by 
dipping the nib into ink and then raising and lowering a lever located on the 
shaft. Still later, ink cartridges that fit into the stem came into use, making the 
fountain pen an even more practical tool.

Eight years after Waterman introduced the fountain pen, another American 
named John J. Loud invented the ballpoint pen. The ballpoint  
pen contained a rolling ball that picked up ink from an ink cartridge and 
transformed it onto paper. Although convenient, Loud’s pen was not 
well-received by a public in love with the fountain pen. It was not until 1938 
that George and Ladislao Biro of Hungary patented the first ballpoint pen that 
became a commercial success.

Another important development in communication was the typewriter. 
The typewriter evolved from centuries of attempts by inventors to turn out a 
machine that could type letters on paper. Were you aware that Queen Anne of 

T

	 C H A P T E R  11

An 1890 
advertisement 
for Lewis 
Waterman’s 
fountain pen.  
Inventors had 
been trying to 
make such an 
implement since 
the 1600s.
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England issued a royal patent to one Henry Mill in 1714 for such a device? 
Although evidence of the patent exists, no drawing or model of Mill’s machine 
has ever been found.

The first typing machine in the United States was patented by William 
Austin Burt in 1829. Burt was a surveyor who lived in a log cabin in the 

backwoods of Michigan. Because he was also a territorial legislator with 
many letters to write, he was determined to make a typing machine that 

would speed up his correspondence.
Burt borrowed some metal type from an editor friend and set to 

work. He arranged the type in a semicircle within a wooden box. To 
operate his machine, which he called the Typographer, he inked the 

letters with a pad and turned an arm to press each letter onto 
paper. The Typographer printed neatly and clearly, but since each 
individual letter had to be rotated into the desired position for 

printing, it was too slow to be practical. Writing by hand was still a 
faster way to get words on paper.

The first typewriter to be sold commercially was put on the 
market by E. Remington and Sons, a company that also 
manufactured guns and sewing machines. It was developed in 
1867 by Christopher Latham Sholes and his two assistants, 
Carlos Glidden and Samuel Soulé. Sholes received a patent for 
the machine in 1868, and it went into production in 1873. 

Sholes’s machine looked more like a sewing machine than 
a typewriter. It even had a treadle, or foot pedal, to move the 

carriage. Yet, it was a big advancement over the primitive device 
patented by Burt almost a half-century earlier. Each metal letter, number, 

or mark did not have to be rotated into position as with Burt’s Typographer; 
instead, it was controlled by its own key. Each key had an arm that lifted it to 
strike a ribbon soaked with ink. This printed the image on a piece of paper that 
was inserted between the ribbon and a rubber cylinder called a platen.

Early typewriters did not have a shift key. Capital letters and lower-case 
letters were on separate type bars. As time passed, both letters were put on one 
key, and the typist pressed down on the shift key to type a capital letter. Other 
features that were later added included a margin release, backspace lever, and a 
bell that warned the typist when the end of a line was near.

The first typewriters were large and cumbersome. In time, however, they 
came down in size to the point that the Corona Company introduced a 

The typewriter 
designed by 
Sholes, Glidden, 
and Soulé in 
1867. It was first 
manufactured 
by E. Remington 
and Sons in 
1873.
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out of here

portable manual version in 1912. Electric typewriters appeared in the 1920s, 
and the first portable electric typewriter was marketed in 1957. Today, 
typewriters are little used, as computers have taken their place in offices and 
homes everywhere.

Although typewriters certainly speeded up communication, they were slow 
by modern standards. Making duplicate copies of any correspondence required 
that a person type the same information over and over again. The introduction 
of carbon paper helped some, but carbon copies of documents were often 
smeared and unclear.

The mimeograph machine and duplicating machine made it easier to make 
multiple copies. The first mimeograph machine came out in 1884. It had an 
ink-filled drum onto which a waxed-paper stencil containing typed, written, or 
drawn impressions was fastened. Copies were made by turning a crank on the 
side of the machine.

The duplicating machine appeared in 1929. The typist or writer used a 
carbon-coated sheet called a master sheet. After typing or writing on the sheet, 
the user clamped it in the machine and turned a crank to press paper against 
the moistened, sensitized master. Both mimeograph machines and duplicating 
machines were standard fixtures in schools and offices until recent times. Today, 
as you are no doubt aware, they have largely been replaced by copy machines.

Although the first commercial copier was not introduced until 1959, the 
copy machine itself had been invented 21 years earlier. On October 22, 1938, 
an inventor named Chester F. Carlson produced the world’s first Xerox copy. 
(It should be pointed out that the term Xerox is derived from 
the Xerox Corporation, which grew out of Carlson’s work. The 
process of making copies of written, printed, or pictorial 
materials is called xerography.)

Chester Carlson was a law student who worked in a New 
York City law firm’s patent department. His experiments in 
xerography sprang from his desire to find a way to make copies 
of documents related to patents. Much of his early work was 
carried out in the kitchen of his apartment and in a room 
behind a beauty parlor on Long Island. The first copy he 
produced of anything was the inscription “10-22-38 Astoria,” 
which represented the date and the place of his breakthrough.

A number of years passed before the process of xerography 
was perfected. In simple terms, xerography is an inkless process 

Chester Carlson, 
photographed 
about 1940 with 
the first model 
of his Xerox 
copier.  As you 
can see, it was 
quite different 
from today’s 
copy machines.
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that depends on static electricity rather than pressure to duplicate printed 
material. Paper is placed on a metal plate sprayed with electrons and powdered 
with a colored resin. Heat from an infrared light melts the resins in the powder, 
transferring the image to the paper.

One of the most advanced forms of communication to date is the facsimile 
machine, commonly called the fax. The facsimile machine has made it possible 
to transmit written or printed images by radio, telephone, or computer. 

The facsimile machine works by converting images into electric signals. 
These signals go out through telephone lines to a receiving fax machine, which 
converts them back to the original image. The receiving machine then prints 
out a copy of whatever has been transmitted. Fax machines can be used with 
personal computers if the computer has a circuit board called a fax board.

The first fax machines transmitted via radio waves instead of telephone 
lines. Beginning in the 1930s, news services started providing newspapers with 
pictures for publication, all sent by radio waves. These early fax machines were 
cumbersome and sometimes difficult to use, and it was not until the 1970s that 
more practical machines came on the market.

The facsimile machine has revolutionized modern communication. 
Information can be sent and obtained in a matter of minutes instead of days. 
Letters, pictures, documents, and reports can be transmitted over thousands of 
miles almost instantly.

Today, many people who have computers and modems also have facsimile 
machines. A computer user with all of these devices can send or receive faxes at 
home. A faxed image that is received from another machine can either be 
displayed on a monitor or duplicated on a printer.

There are many other communication methods, of course, but these could 
not be included because of space limitations.

What does the future hold for communication? Developments in the next 
century could very easily make our methods of today seem primitive in 
comparison. There are even dreamers who think that someday it will be 
possible, through “transporters” such as those seen in science-fiction films and 
series, to beam people to another planet. What do you think?
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Fill in the Venn 
diagram to 

compare William 
Austin Burt’s 
Typographer with 
the typewriter 
patented in 1868 by 
Christopher Latham 
Sholes. List features 
common to both 
where the circles 
overlap.

Chapter 11 • Other Methods

Name __________________________________ Date _______________________
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Fill In a Venn Diagram

Burt’s 
Typographer

Both

Sholes’s 
Typewriter 
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Here are three word 
problems related to 

the communication 
devices covered in 
Chapter 11. Solve each, 
and write the correct 
answer on the line 
provided.
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Solve Some Word Problems
 1.  John bought a plain-paper ink-jet fax machine with a retail 

price of $595. If he received a 15% discount for paying cash, 
how much did he pay—before tax—for the machine? 
$____________

 2.  The J. D. Bronson Company purchased three color copiers 
at a cost of $689.99 each. What was the total price of the 
copiers after a sales tax of 6% was added? 
$____________

 3. Shannon’s mother averaged 70 words per minute typing on a 
manual typewriter. When she switched to an electric model, 
however, her rate increased to 91 words per minute. What 
percent increase occurred when she changed to the electric 
model? 
________%
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In this book you have 
read about 

achievements in 
communication from 
earliest times to the 
present. You traveled with 
humankind as it 
progressed from the 
most primitive means of 
communication to the 
advanced technology of 
today.

Many developments 
were covered:  
newspapers, the 
telegraph, the telephone, 
radio, television, and 
computers, to name a 
few. In a “Which came 
first: the chicken or the 
egg?” type of question, 
how would you rank 
communication devices 
in importance? Which 
would you rank first and 
which last? 

On the lines provided, list 
the three communication 
developments that, in 
your opinion, should rank 
above all others. 

Chapter 11 • Other Methods

Name __________________________________ Date _______________________

Get
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out of here

Rank Communication Devices
D e v i c e  # 1 :   ___________________________________

I think this was the most important development in 
communication because:  ______________________________

D e v i c e  # 2 :   _____________________________
_______

I ranked this device second because:  ____________________

D e v i c e  # 3 :   _____________________________
_______

This is the device I consider the third most important because:
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Fill in the blanks in the 
sentences using the 

words from the word 
box.
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Use Context Clues to Complete Sentences

	 animal	 humans	 sounds

	 around	 language	 story

	 daily	 others	 study

	 discuss	 pain	 theory

	 heavy	 refer	 times

	 To understand the complete _________  of communication, one would have to 

________  all the way back to prehistoric ________. Yes, we must assume that prehistoric 

people communicated in some way. Historians and ________ think they did so through a 

series of grunts and gestures.

	 Did you ever wonder how ___________  might have begun? Linguists, or people who 

__________  languages, believe words evolved from the sounds prehistoric people made as 

they went about their _______  tasks. Some of the groans they emitted while lifting ________  

loads, for example, could easily have been the forerunners of words. And what about certain 

exclamations of ________? Such expressions as “ow” and “ouch” might have begun in this manner.

	 An interesting __________ as to the beginning of language is called by some the 

“bow-wow” theory. This is the idea that language began from _________ imitating the 

_________  made by animals. No, everybody did not go _________  barking, bleating, howling, 

or oinking at each other,  but they could have eventually turned certain ________ sounds into 

words. A very interesting idea, wouldn’t you agree?

	 How do you think language might have begun? _________ it with your teacher and 

classmates.
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Answers to Chapters 1–3

Answers to Activities

Chapter 1
Sentence or Fragment?
1.  F   2.  F   3.  S   4.  S   5.  F    

6.  S   7.  F   8.  F   9.  S   10.  F
Students’ sentences will vary.

Chapter 2
Interpret Some Famous Proverbs
Answers will vary.
Solve a Publishing Crossword
Across:  5.  Occurrences  8.  General   

10.  Paper  12. Four  13.  Benjamin   
14.  Apprentice

Down:  1.  Thrift  2.  Poor  3.  Delaware    
4.  Zenger  6.  Cosby   7.  Proverb    
9.  Magazine  11.  Boston

Unscramble and Identify Famous 
Persons

1.	 William Berkeley—royal governor of 
Virginia in the early 1600s

2.	 John Campbell—printer who started the 
Boston News Letter in 1704

3.	 James Franklin—Benjamin Franklin’s half–
brother, whose Boston newspaper 
criticized members of the Massachusetts 
legislature

4.	 Benjamin Franklin—published Poor 
Richard’s Almanack

5.	 John Zenger—printer whose trial helped 
bring about freedom of the press in 
America

6.	 William Cosby—royal governor whom 
Zenger attacked in his newspaper

7.	 Andrew Hamilton—Zenger’s lawyer at 
his trial

8.	 Andrew Bradford—publisher of American 
Magazine

9	 Thomas Paine—wrote famous essay “On 
Liberty,” which helped bring about the 
American Revolution

Name Those Newspapers and 
Magazines

Answers will vary, but might include some of 
the following:

Newspapers:  Wall Street Journal, USA Today,  
New York Times,  Los Angeles Times, Chicago 
Tribune, New York Daily News, Long Island 
Newsday, Houston Chronicle, Detroit Free 
Press, Dallas Morning News, Boston Globe, 
Philadelphia Inquirer

Magazines:  Odyssey, Modern Maturity, Reader’s 
Digest, TV Guide, National Geographic 
Magazine, Better Homes and Gardens, Good 
Housekeeping, Ladies’ Home Journal, Family 
Circle, McCall’s   

Chapter 3
Solve Some Pony Express  

Math Problems
1.  196.6;  245.75   2.  131    3.  $2,475
Draw Conclusions from What  

You Have Read
Answers will vary but might be similar to the 

following:
1.	 People were reluctant to be critical of 

colonial governments.
2.	 Some letters might have been taken by 

persons to whom they were not intended.
3.	 It tells you that riding for the Pony Express 

was a difficult and dangerous job.
4.	 Regular paper weighed more than tissue 

paper.  Because a rider’s mail bag had to 
be kept light, the use of tissue paper was 
required.

5.	 Night flights were too dangerous to 
attempt at the time.

Arrange in Chronological Order
11,  2,  13,  8,  12,  1,  14,  4,  6,  5,  10,  7,  9,  3
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Answers to Chapters 4–8

Chapter 4  
Fill In a Venn Diagram
Answers will vary but might be similar to the 

following:
Early Telephones:  The mouthpiece and 

earpiece were separate; the telephone 
was mounted on a wall; all calls went 
through an operator.

Both:  The basic principles of how telephone 
transmitters and receivers work have 
remained essentially the same through 
the years.

Modern Telephones:  Direct-distance dialing; 
the receiver and transmitter are 
combined in one handset; portable and 
cellular phones are now in use.

Chapter 5
Use Context Clues to Complete 

Sentences
process;  beginnings;  artists;  cameras;  

pioneer;  film;  smile;  reduced;  posing;  
comfortable;  sold;  produced;  mere;  
transformed; amateur

Chapter 6
Solve a Radio Pie Chart
a.  188.16   b.  76.44   c.  29.40
Compare Radio Then and Now
Answers will vary but might be similar to the 

following:
1.	 Radio stations still feature music, news, 

sports, and talk shows as they did years 
ago.

2.	 Today radio stations do not air sitcoms 
and dramatic programs as they once did. 
For example, programs like “The Hornet,” 
“The Great Gildersleeve,” and “Inner 
Sanctum” are no longer produced for the 
radio.

3.	 Answers will vary.
4.	 While listening to programs, radio 

listeners could conjure up any images 
they wanted, give the characters faces, 
and imagine scenes however they wished.

Make False Statements True
1.	 Orson Welles   2.  Guglielmo Marconi   

3.  vacuum tube   4.  a superheterodyne 
5.  Pittsburgh   6.  1920   7.  England    
8.  Earphones   9.  batteries    
10.  electrical storms   11.  1948    
12.  World War II   13.  Amateur

Chapter 7
Solve Some Movie Math Problems
1.	 10 million   2.  a.  199,977,000  b.  8,700   

3.  17,865.25
Test Your Knowledge of New 

Jersey
1.  northern   2.  Trenton   3.  New York    

4.  Hudson   5.  Atlantic Ocean    
6.  Delaware and Pennsylvania    
7.  Newark;  Jersey City and Paterson    
8.  7,836   9.  Rutgers   10.  Trenton    
11.  football

Solve a Movie Crossword
Across:  1.  Flicker   4.  Arcade   6.  Vitascope   

9.  Nickel   11.  Glasses   12.  Jazz    
13.  Train

Down:  1.  Fred   2.  Chaplin   3.  Newsreel   
5.  Davis   7.  Cinerama   8.  Hats    
10.  Edison

Chapter 8
Arrange Events in Chronological 

Order
2,  14,  6,  5,  11,  4,  3,  15,  1,  9,  13,  7,  8,  

12,  10
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Answers to Chapters 9–11

Complete a Word Search

Recall Important Facts
Answers should resemble the following:
1.	 A needle recorded sound onto a cylinder 

covered with tinfoil.  The recording was 
heard by turning a crank to make the 
cylinder move.

2.	 It turned at a much slower speed.
3. 	 The electric microphone made it possible 

for every instrument in an orchestra to 
be recorded accurately.

4.	 Both devices record and save information 
that can later be used by a listener.

5.	 Impressions on a disc are read by a light 
from a miniature laser ; scratches do not 
affect a CD’s sound quality.

6.	 The use of amplifiers, wide-range 
speakers, and sensitive needles to 
improve sound quality.

Chapter 9

Solve Some Television-Related 
Math

1.  18;  20   2.  9;  20   3.  Answers may vary.

Chapter 10
Solve a Computer Puzzle
1.  ENIAC   2.  transistor   3.  modem    

4.  ARPANET   5.  vacuum   6.  circuit   7.  
Aiken  8.  Internet

Interpret a Bar Graph
1.  1994–1996    2.  1988–1990     

3.  20 million    4.  32 million     
5.  1988 to 1996

Chapter 11
Fill In a Venn Diagram
Answers will vary but should be similar to 

the following:
Burt’s Typographer:  It was encased in a box; 

each letter had to be rotated into the 
proper position before typing; an arm 
was turned to print a letter on paper.

Both:  Both were awkward devices that were 
not easy to use.

Sholes’s Typewriter :  A foot treadle moved 
the carriage; each letter, number, and 
mark had its separate key; eventually it 
had such features as a shift key and 
backspace lever.

Solve Some Word Problems
1.  505.75     2.  2,194.17     3.  30
Use Context Clues to Complete 

Sentences
story;  refer ;  times;  others;  language;  study;  

daily;  heavy;  pain;  theory;  humans;  
sounds;  around;  animal;  Discuss

	 P	 I	 R	 H	A	X	 L	 A	 B	O	R	 A	 T	O	R	 Y	 T	 R	 K
	 T	 H	C	 R	O	C	D	A	 F	 G	H	 P	 J	 K	 L	 M	N	O	 E
	 P	 Q	O	R	 T	 R	 A	N	 S	 I	 S	 T	O	R	 S	 T	 J	 U	A
	 V	W	M	N	X	 Y	N	 R	 T	 E	 Z	 C	D	 R	 G	 F	 U	M	R
	 H	 J	 P	 L	 O	K	 M	N	 E	 P	 R	 S	 T	 T	 T	 R	 K	 R	 P
	 C	 C	 A	 A	D	G	D	O	R	 C	H	 E	 S	 T	 R	 A	 E	 X	H
	 Z	 K	 C	 Z	 T	 L	 R	 G	 E	 E	 O	G	H	 J	 M	N	 B	 L	 O
	 B	 B	 T	 C	C	 E	 D	A	O	D	 E	 R	 T	W	K	 K	O	 L	 N
	 F	 C	D	X	 Z	 P	 N	 R	 P	 S	 P	 L	 D	A	 A	H	X	H	 E
	 A	 E	 I	 O	N	 B	 B	 T	 H	H	C	H	 J	 L	 P	 K	 L	 N	 S
	 C	 A	 S	 S	 E	 T	 T	 E	 O	B	 D	X	 Z	 K	 S	 E	 C	D	M
	 O	M	C	X	 E	 B	 D	C	N	Z	 S	 D	 K	 M	R	 N	 P	 S	 A
	 N	 P	 P	 Y	 D	C	 F	 D	 I	 A	 P	 H	 R	 A	G	M	H	 J	 A
	 C	 L	 N	X	 L	 Z	 B	 D	C	X	 V	 Z	 K	 N	 F	 A	 A	 S	 G
	 E	 I	 D	 R	 E	 I	 S	 T	M	U	 S	 I	 C	 B	 D	C	 T	 S	 N
	 R	 F	 B	 C	 R	 I	 N	 S	 T	 R	 I	 E	 D	 I	 P	 H	O	N	 E
	 T	 I	 K	 S	 O	U	N	D	C	D	 E	 F	 G	 E	 H	 I	 K	 L	 T
	 M	 E	 N	 P	 Q	R	 S	 P	 E	 A	 K	 E	 R	 V	O	N	W	X	 I
	 Y	 R	 Z	 V	 A	 I	 M	 I	 C	 R	O	 P	 H	O	N	 E	 U	 V	 C 
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Additional Resources

Additional Resources

Books for Children
Dixon, Malcolm.  Communications.   

New York:  The Bookwright Press, 
1991.

Jacobsen, Karen.  Television.  Chicago:  
Childrens Press, 1982.

Lafferty, Peter, and Julian Rowe.  The 
Inventor Through History.  New York:  
Thomas Learning, 1993.

Mackie, Dan, and Paul Hayes.  
Communications.   Niagara Falls, 
New York:  CHP Books, 1987.

Smith, Brian Reffin.  Computers.   
London:  Usborne Publishing, 1981.

Steffens, Bradley.  Photography:  
Preserving the Past.   San Diego:  
Lucent Books, 1991.

Books for Adults
Bender, Lionel.  Invention.  New York:  

Alfred A. Knopf, 1991.

Bunch, Bryan, and Alexander 
Hellemans.  The Timetables of 
Technology.   New York: Simon and 
Schuster, 1993.

Discovering America’s Past.  Reader’s 
Digest, 1993.

Great Scientific Achievements:  The 
Twentieth Century.  The Editors of 
Salem Press. Pasadena:  Salem 
Press, 1994.

Gregory, James, and Kevin Mulligan.  
The Patent Book.   New York:   
A & W Publishers, 1979.

Leuchtenburg, William E., and the 
Editors of Life.  The Great Age of 
Change. Volume 12, The Life History 
of the United States.  New York:  
Time, 1964.








