
Did you know that passenger airline crashes are rare? There are many 
different forces that can factor into airplane crashes, including design, 
weather, and pilot error. American Airlines Flight 191 crashed just 
minutes after takeoff in 1979. It was later determined that improper 
maintenance was to blame for the crash, which killed 271 people. In this 
book, you’ll examine airplane crashes and explore what they are, how 
they happen, and what is being done to prevent them in the future.
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ONE

Smoke pours from a building after American Airlines 
Flight 191 crashed into it.

American Airlines 
Flight 191
May 25, 1979, was a clear day at 
Chicago O’Hare International Airport 
in Illinois. There was visibility of 
approximately 15 miles (24 km), much 
greater than the 3-mile (5-km) minimum 
visibility required for an airplane to 
take off. American Airlines Flight 191 
was scheduled to fly to Los Angeles 
International Airport in California 
that day. But what should have been 
a four-hour-long flight instead ended 
shortly after takeoff. 

The plane was a McDonnell Douglas 
DC-10 carrying 258 passengers and 13 
crew members. This type of airplane has 
an engine on each wing and one in the 
tail. As the plane taxied from the gate 
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to the runway, neither the flight crew nor maintenance 

crew noticed anything wrong. At 3:02 p.m., Flight 191 

was cleared for takeoff, and the airplane roared down 

the runway. As the plane took off, the left engine, pylon 

assembly, and 3 feet (1 m) of the left wing fell off and 

landed on the runway. Despite the loss of one of the 

plane’s three engines, the DC-10’s wheels left the ground.

At 300 feet (91 m) above the runway, the situation 

became even worse. The plane rolled to the left until its 

wings were straight up and down, perpendicular to the 

ground. Then the plane’s nose dipped until it was pointing 

This map shows where Flight 191 crashed after taking off from 
Chicago O’Hare International Airport.
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below the horizon. The plane was in a stall, a situation 

where an aircraft is moving so slowly that the pilots 

cannot control it.

At approximately 3:04 p.m., 

Flight 191 crashed into a field 

4,600 feet (1,400 m) northwest of 

the end of the runway. The wreckage 

flew into a nearby trailer park. 

The explosion and fire completely 

destroyed the airplane, a mobile 

home, and several cars. All 271 

people on the plane were killed, 

along with two people on the ground 

nearby. Two other people on the 

ground were seriously burned.

FLIGHT 191 INVESTIGATIONS
The National Transportation Safety 

Board (NTSB) is the U.S. government 

agency that investigates aviation 

accidents. The NTSB determined an 

improper maintenance procedure 

caused the Flight 191 crash. When 

ICE
Ice buildup on a plane’s 
wings is one of the 
most frequent causes of 
airplane crashes. At high 
altitudes, ice can build up 
on a plane’s wings and 
change how air flows 
over them, potentially 
causing the plane to stall. 
Planes have devices on 
their wings that expand 
and contract to shatter 
built-up ice while in 
flight. When ice builds 
up on an airplane on the 
ground, deicing fluid is 
sprayed over the wings 
to remove it. Deicing fluid 
is a mixture of water and 
a chemical called glycol. 
Then anti-icing fluid is 
added to prevent more ice 
or snow from building up.
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removing an engine for maintenance procedures, 

proper technique calls for workers to remove the engine 

first and then remove the pylon assembly. However, 

American Airlines preferred to remove both the engine 

and the pylon as a single unit. It saved the company 

approximately 200 man-hours each time the engine had 

to be removed. Removing the two pieces together caused 

the pylon assembly to crack, leading to the failures that 

caused the crash of Flight 191.

After every airplane crash, 

investigators work to explain what 

happened and why. They study each 

piece of evidence, interview people 

involved in the accident, and test their 

hypotheses until they have determined 

why a crash happened.

Investigations begin at the plane 

crash site. Parts of the plane are 

examined and carefully documented. 

Back in laboratories and offices, 

investigators study these parts, as well 

as data from the flight. They carry out 

AIR FORCE ONE
No airplanes in the 
world undergo such strict 
maintenance checks as 
Air Force One, the planes 
that carry the president of 
the United States. A highly 
qualified staff closely 
inspects Air Force One and 
the runway before each 
trip. The airplanes also 
have measures designed 
to keep them safe from 
attacks. 

Investigators examine a plane crash site to determine the cause 
of the accident.
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tests and run computer simulations. All of the findings are 

put together to describe the series of events leading up to 

the disaster, known as the accident chain.

Air traffic controllers guide thousands of flights each day to 
avoid crashes.
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The crash of American Airlines Flight 191 was 

the deadliest commercial aviation accident in the 

history of the United States. In response to the crash, 

American Airlines was fined $500,000 for its improper 

maintenance procedures. Investigators helped make sure 

a similar crash would never happen again by putting 

rules in place to correct the problem. 
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The NTSB, the Federal Aviation 
Administration (FAA), and 
sometimes the Federal Bureau of 
Investigation (FBI) study airplane 
crashes in the United States. 
They look at the crash from 
every possible perspective and 
study each piece of wreckage 
to understand exactly what 
happened. They examine the 
cockpit voice recorder and 
flight data recorder. These 
durable devices, also known 

as black boxes, record what 
happens on a flight and are 
designed to survive crashes. 
Survivors and witnesses are 
interviewed, and the plane’s 
flight and maintenance history 
are reviewed. When the 
investigation is done, a detailed 
report is released, including the 
likely causes of the accident and 
a list of recommendations to 
improve safety on future flights.

HOW SCIENCE WORKS
INVESTIGATIONS
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