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Level One, Lesson 1: The Scream Machine

The Scream Machine

 Are you one of the millions of people who visit amusement parks for one, and only one, 
reason—to ride the roller coaster? Thrill-seekers search for more death-defying thrills in their 
scream machines; they want more looping, higher and steeper hills, greater drops and rolls, 

and faster speeds. Today, the Kingda Ka 
roller coaster at Six Flags Great Adventure 
in Jackson, New Jersey, holds the world 
record for largest drop (418 feet), tallest 
point of the track to the ground below (456 
feet), and fastest (128 mph) coaster. 
 Roller coasters operate on a few simple 
laws of physics: potential and kinetic 
energy, gravitational pull, centrifugal force, 
and friction. The train of cars on the coaster 
is pulled slowly to the top of the �rst hill 
by a cable, collecting potential energy into 
the system. At the top of the �rst hill, the 
potential energy is converted to kinetic 
energy as the train drops down and speeds 

along the tracks. Different types of wheels are used to make the ride smooth, and compressed 
airbrakes stop the car when the ride ends. The best coasters begin with a huge drop so the 
train can build up enough energy for the entire ride.
 Scream machines began in Russia in the 1800s. During the cold Russian winters, 
manmade ice-covered hills were constructed of cut lumber and tree trunks. Riders walked 
up 70 feet (5 stories) of stairs, climbed into ice-block sleds, and sat on straw seats. In a few 
seconds, the sleds roared down the hill at speeds of up to 50 mph. 
 The potential for pro�t motivated the move of the Russian Mountains (Les Montagnes 
Russes) to Paris in 1804. While small wheels were added to the sled for a smoother ride, little 
attention was paid to safety measures. In fact, the more injuries that were suffered, the greater 
the attendance at the ride. Thirteen years later, the Bellville Mountains and the Aerial Walks in 
Paris improved the original ride by adding locking wheels, continuous tracks, and cables that 
hoisted the cars to the top of the hill.
 The �rst American roller coaster was built at Coney Island in New York. Coney Island 
was an amusement park built in 1875 at the end of the railway line. In 1884, the �rst 600-foot 
gravity switchback train was introduced. With a top speed of six miles per hour, the coaster 
resembled the Gravity Road roller coaster in Pennsylvania in that a ratchet rail was added to 
run between the two-rail tracks. This was an important addition because it prevented the cars 
from rolling backward. Charles Alcoke connected the ends of the track in one continuous loop 
in order to return riders to the station. Phillip Hinkle designed an elliptical coaster with a power 
hoist that pulled cars to the top of the �rst hill. This addition made the ride more exciting than 
the slow-moving Switchback.
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 Improvements upon improvements were quickly made (and sometimes quickly eliminated) 
on the Coney Island Scream Machines. In 1895, Lina Beecher installed the Flip-Flap Railway 
at Coney Island, which had the �rst uncomfortable and dangerous circular loop. This 25-foot 
loop proved to be very popular as it whipped its riders into a frenzy. In 1901, the Loop-the-Loop 
was installed at Coney Island. In an attempt to minimize the gravitational pull, the coaster had 
a softer, oval-shaped design. The Loop-the-Loop was the pinnacle of coasters for the next �ve 
or six years until the �rst high-speed roller coaster, Drop-the-Dip, was introduced. With the 
increased speed came real concerns for safety; the Drop-the-Dip introduced lap bars, which 
kept passengers from rocketing out of their seats.
 More than 1,500 roller coasters were in operation in the United States in the 1920s. 
Designers continued to push the envelope of coaster design, which encouraged greater 
attention to safety measures. In fact, at the famous “triplets of terror” built by Harry Traver, the 
Cyclone at Crystal Beach in Ontario, Lightning at Revere Beach in Massachusetts, and the 
Cyclone at Palisades Park in New Jersey, a nurse was always on duty on the loading platform!  
These three scream machines featured a 90-foot drop and hairpin turns. They were predicated 
on both The Fireball and The Bobs. The Fireball was the fastest coaster ever built and the �rst 
with a man-made drop. The Bobs, designed by Frederick Church and Harry Traver, had 3,253 
feet of track, 16 hills, and 12 curves.
 Following the Great Depression in the United States—a very slow period in coaster 
design—roller coasters were reborn. Walt Disney commissioned the Arrow Development 
Company in 1959 to design the bobsled-style Matterhorn, the �rst steel roller coaster. The 
engineers used tubular steel rails and nylon wheels, which made the rides longer and smoother. 
With the success of Disneyland, theme parks proliferated across America. At the very heart 
of these parks was the roller coaster. The �rst �ume ride (a water ride) was introduced at 
Six Flags Over Texas in 1966. The helix-shaped corkscrew coaster opened at Knott’s Berry 
Farm in California, and in 1975, the �rst 360-degree rolls were added to its coaster. The Great 
American Revolution at Six Flags Magic Mountain successfully included the �rst vertical loop.
 The drive for the fastest, biggest, craziest coaster continues. Today some of the wildest 
coasters are the 60-degree, 205-
foot drop of the Magnum XL-200 at 
Cedar Point, the 70-mile-per-hour 
Batman and Robin at Six Flags 
Great Adventure in New Jersey, 
and the three-minute-long, stand-
up Riddler’s Revenge at Six Flags 
Magic Mountain. The 900 coasters in 
operation today are a very long way 
from the Russian Mountains of the 
past. Whatever coasters of the future 
might be like, it will still be important 
to keep your arms inside!
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Reading Guide for “The Scream Machine” 

BEFORE REAdInG
   
Before reading “The Scream Machine,” complete the Before Reading  section of the Reading 
Guide.

A. Prereading Activity: Connecting Background Knowledge

Building a Scream Machine

d irections: Go to http://media.kids.discovery.com/games/rollercoasters/buildacoaster.html 
and build yourself a roller coaster. Print out your coaster when you are �nished, and attach it 
to this Reading Guide.

B. Vocabulary: Science Concepts

Roller Coaster Words

directions:  Look up de�nitions for the words below in the glossary of your science textbook, a 
dictionary, or other resource. Write the de�nitions in the space below.
 
  1. potential energy 

 

  2. kinetic energy 

 

  3. gravitational pull 

 

  4. centrifugal force 

 

  5. friction 
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C.  Prereading Questions

  1. What do you think this reading is going to be about?
  
 

 

  2. Read the questions in the After Reading  section of this Reading Guide.

 a. Which question do you �nd the most interesting?

  

  

 b. Which answer do you think will be hardest to �nd?

  

  

  3. What is your purpose for reading this story? Finish this sentence: I am reading to �nd  out ...

 

 

duRInG REAdInG

  1. Put a check mark in the margin next to the information that answers the questions in the 
After Reading  section.

  2. Circle any words you don’t know when you come to them in the passage.

  3. Put a question mark in the margin for anything you don’t understand.
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AFTER REAdInG

  1. READING THE LINES: Answer these questions by using information in the selection.
  
 a. Are you the kind of person who goes to the amusement park just to ride the roller 

coaster? Why or why not?

  

  

  
  
 b. What are the names of amusement park coasters mentioned in this reading?

  

  

  

  

 c. How did roller coasters begin?

  

  

  

 d. Why was the ratchet rail an important addition to coasters?
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  2. READING BETWEEN THE LINES: Answer these questions by inferring ideas in the 
selection.

 a. What is the main idea of this reading? 
  
  

  

  

  

 b. What does “potential for pro�t”  in the �rst sentence of paragraph four mean?

  

  

  

 c. In paragraph four, sentence three, it says, “... the more injuries that were suffered, 
the greater the attendance at the ride.” Why?

  
  

  

  

  

 d. In paragraph six, sentence six says, “The Loop-the-Loop was the pinnacle of 
coasters ...”  What does this mean?
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  3. READING BEYOND THE LINES: Answer these questions with your own opinions. 
  
 a. Have you ever ridden a really scary roller coaster? What was it like?
  
  

  

  

  
  
 b. Why do you think some people are thrill seekers and some are not?
  
  

  

  

  

 c. What safety measures do modern coasters have? Are they enough? Why or why 
not?

  
  

  

  

   

ASSESSMEnT/REInFORCEMEnT

A. To really understand how a roller coaster works, go to www.search.eb.com/coasters/ride.
html.
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B. Put each word about roller coasters in the corresponding category.

ALL ABOuT ROLLER COASTERS

WORd BAnK

 barrel roll   The Beast  The Big One   bobsled    brakes 
 cars    chains    circuit     corkscrew   Cyclone   
 helix    hills    hypercoaster   inversion    inverted   
 lap bars   looping   loop-the-loop   Matterhorn   motors   
 out-and-back  portable   rails     seats     shuttle    
 Son of Beast  suspended  tracks     twister     Volcano   
             
 

   

                                                                        

PARTS/FEATuRES

 

TYPES OF ROLLER COASTERS

 

FORMATIOnS
nAMES OF ROLLER COASTERS




