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Lesson 3: Driving Toward Crashless Cars I4

Before You Read 
1. When it comes to automobiles, safety has always been of the highest importance. Airbag is 

of no doubt one of the most important invention in automotive safety development.
The concept of the airbag first appeared in the 1950s, and after half a century of evolution, 
they are now standard in every new car. The following is a brief history of the airbag and 
how it came to be so commonplace. Please decide the order of these events and assign them 
to their proper decade, the 1950s, 1960s, 1970s, 1980s, 1990s or 2000s.
1. __________ Chrysler became the first automobile manufacturer to make airbags standard 

across its entire line. European family cars also saw airbags for the first time during this 
decade.

2. __________ Airbags for passenger vehicles were first introduced in the United States. In 
the beginning, they were considered a supplement to seat belts.

3. __________ Dr. Alles Breed of the United States invented a crash detection system 
for automobiles. The Italian company Eaton-Livia combined this technology with air 
cushions to create airbags.

4. __________ In addition to frontal airbags, other types were also invented, including side 
airbags, knee airbags, and rear airbags.

5. __________ Chrysler and Ford, as well as many German, Italian and Japanese auto 
manufacturers, started to market airbags as extra inflatable safety devices.

6. __________ The prototype of airbags, a safety cushion for automotive use, was first 
invented by a retired American industrial engineer, John W. Hetrick.

2. Please scan the article below and answer the following questions.

A. Find out the full names of the following abbreviations.
1. NHTSA  ____________________________________________________
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2. ABS  ____________________________________________________
3. TCS  ____________________________________________________
4. ESC  ____________________________________________________

B. Please match the numbers to their appropriate meanings (a)-(e).
1. 10.6 million is _____
2. 39 thousand is _____
3. 1978 is _____
4. 6 million is _____
5. 1.7 million is _____
(a). The number of motor vehicle traffic accidents that occurred in the US in 2006
(b). The number of deaths caused by traffic accidents in the US in 2006
(c). The number of injuries caused by traffic accidents in the US in 2006
(d). The number of vehicles involved in traffic accidents in the US in 2006
(e). The year ABS entered the market

Reading
Driving Toward Crashless Cars I—Trends Toward Safety 

by Steven Ashley

5

10

The main motivations for these innovations are clear enough. Some six million motor 
vehicle traffic accidents occurred in the US in 2006, according to the National Highway and 
Traffic Safety Administration (NHTSA). Those incidents led to nearly 39,000 fatalities and 
1.7 million injuries. And almost 95 percent of the 10.6 million vehicles involved in crashes 
that year were passenger cars or light trucks. In the meantime, despite continuing calls for 
greater investment in mass transit, American roads are only growing more crowded. Similar 
circumstances prevail in the rest of the world, particularly in developing nations, where auto 
ownership is skyrocketing.

15

Accident statistics indicate that driver error is the main cause of safety problems on the road, 
states Jörg Breuer of Mercedes-Benz. “For instance, it can be difficult for the driver to assess
how hard to brake when a lead vehicle suddenly slows,” he says. “And you lose precious 
microseconds determining the severity of the danger.” Hence, “many people are braking too 
late, too little or not at all,” he explains, so Mercedes and their competitors are working to 
provide automated braking assistance.
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20

Two trends are also pushing toward greater automation in cars. First, the average age of most 
of the world's driving populations is rising rapidly. As motorists' faculties and capabilities 
decline, technology can increasingly take up the slack to keep vehicle occupants—and others on 
the road—safe.

25

The second trend is a bit less obvious. Greener, more environmentally responsible cars 
that consume less energy are currently all the rage. Most such efforts focus on developing 
more energy-efficient engines, but engineers can achieve much the same effect by building 
cars that are lighter weight. Unfortunately, such “lightweighting” often results in vehicles 
with less robust structures that tend to sustain more damage in collisions. Autos that avoid 
accidents can somewhat compensate for that drawback.

30

On the other hand, some factors are limiting the speed at which advanced safety technology 
is coming online. It is still rather expensive. Also, car manufacturers remain wary of any 
costly legal ramifications that might arise from injuries or deaths caused by safety system 
failures. And perhaps paramount, automakers are careful not to intrude too much on 
customers' strong feeling of control over their road machines, so they focus on educating 
drivers about the benefits of the latest features as they introduce them. This effort comes 
down to building trust in the new capabilities.

35

40

Some first-generation technologies that help drivers to prevent accidents or lessen the 
intensity of crash injuries and damage—known in the business as active safety systems—are 
already familiar. (So-called passive safety features, such as seat belts, air bags, and crumple 
or crush zones, protect you when a collision occurs.) Antilock brakes (ABS), which entered 
the market in 1978, improve steerability and hasten deceleration when someone slams on 
the brakes. “ABS constituted the first time a sensor was allowed to 'feel' a critical driving 
situation and then act automatically to mitigate it,” Breuer says.

45

Traction-control systems (TCS) were the next major active safety technology to be 
introduced. They prevent the engine-driven wheels from losing traction and thereby 
improve overall vehicle control when the driver applies too much gas (engine throttle), 
producing torque (rotational force) that is beyond what the road-surface conditions can 
handle.

50

After TCS came enhanced stability control, or ESC. These systems constantly monitor the 
angle of the steering wheel and the vehicle's direction; the latter is assessed by the speed of 
sideways motion, the angle of the car relative to its central axis and how fast the wheels are 
turning. When an ESC system detects skids, it attempts to short-circuit them by selectively 
activating the brakes needed to straighten the car's trajectory. It may also step down the 
engine's power until the car rights itself. (continued in Lesson 4)

This article was written by Steven Ashley, posted in Scientific American, January 2009, issue 
#83.
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After You Read 
1. Please answer the following questions based on the article.

a. What is the main motivation for collision avoidance technology and advanced safety 
devices?

b. What is the main cause of safety problems on the road?
c. What are the two trends that are pushing toward greater automation in cars?
d. Name one of the factors that are slowing development of advanced safety technology.

2. Technologies and devices that are developed to improve vehicle safety level can be classified 
into active safety systems and passive safety features. Please draw lines to indicate 
which category the following devices and technologies belong to.

active safety systems ☞

passive safety features ☞

☞  Seat belts

☞  Airbags

☞  Crumple or crush zones

☞  ABS

☞  TCS

☞  ESC

General Vocabulary
This vocabulary is used for general purposes.

fatality n a death caused by an accident, war, violence or disease

circumstance n a fact or condition that affects a situation

prevail v to be the strongest influence or element in a situation

assess v
to carefully consider a situation, person, or problem in order to make a 
judgment

severity n the seriousness of something bad or unpleasant
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faculty n a natural physical or mental ability that most people have

slack n the condition of not being pulled tight

all the rage a very popular

robust a strong and unlikely to break

sustain v
to provide the conditions in which something can continue to happen or 
exist

compensate v to make up for a negative factor

wary a
careful or nervous about someone or something because you think they/it 
might cause a problem

paramount a more important than anything else

intrude v
to become involved in a situation in a way that is not welcomed by other 
people

intensity n strength

steerability n the capability of controlling the direction of something

hasten v to make something happen sooner or more quickly

ESP Vocabulary 
This vocabulary is commonly used in the field of general engineering.

innovation n a new idea, method, piece of equipment, etc.

skyrocket v to rise quickly to a very high level

automation n
a system that uses machines to do the work instead of people, or the process 
of changing to such a system

ramification n the way in which a decision, process, or event affects other things

deceleration n a decrease in the rate at which something happens, changes, or grows

slam v to put, move, or hit something against or onto a surface with great force

mitigate v to reduce the harmful effects of something

traction n the ability of something to move over a surface without slipping

throttle n the amount of power that an engine is producing

torque n the force that causes something to turn around a central point

rotational a moving in a circle around a fixed central point
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skid n a sudden uncontrolled slide across the ground, especially by a vehicle

trajectory n
the high curving line in which an object such as a missile moves through the 
air

Vocabulary Practice
Fill in the blanks with the words from the box. Make changes if necessary.

steerability automation robust slam

fatality mitigate traction faculty

trajectory skid innovation throttle

The increasing number of (1)  and injuries caused by traffic accidents is the 
main driving force for motor vehicle (2) . One of the directions that automobile 
manufacturers are working on is automated braking systems. Two trends that are pushing 
toward greater (3)  in automotive safety systems are the rise of the average 
age of the world’s driving populations, meaning a decline in the drivers’ (4) 
and capabilities, and the growing popularity of environmentally-friendly cars, which have less 
(5)  structures.
Two safety systems can help prevent car accidents from happening: passive safety features 
and active safety systems. Belts and air bags are known as passive safety devices, while ASB, 
TCS, and ESC are active safety technologies.
ABS, TCS, and ESC all prevent wheels from (6)  and improve (7) 

 of the cars. The difference is that ABS works  drivers 
suddenly (8)  on the brake too hard, causing the wheel to lock, while TCS and 
ESC work when drivers suddenly apply too much engine (9) , causing the 
wheels to lose (10)  with the ground.

Corpus Practice: COCA
The main concept of the article in this lesson is braking systems. In this section, we will learn 
what some common types of brakes are by using COCA and dictionaries.
Types of brakes can be named by adding another noun in front of brake to form a noun phrase, 
such as the antilock brakes mentioned in this article. Now, let’s follow the steps below to find 
out what some of the common brakes are.
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Step 1: Go to COCA, and input the following search criteria. Since we want to include both 
brake and brakes in our search, we use parentheses to enclose the focal word brake. The 
word positions are set as 1 and 0 because we only want to locate the nouns that occur one 
word position preceding the word brake. After entering the search criteria, click on search.

Step 2: We can see eight different types of common brakes on the results page below. Now, 
click on the results to see the example sentences, and in pairs discuss what types of brakes 
they are. If the contexts do not provide enough information, you can use a dictionary.

Exercise
The eight types of brakes we find from the corpus activity, above, are (a) disc brakes, (b) 
antilock brakes, (c) emergency brakes, (d) parking brakes, (e) hand brakes, (f) air brakes,
(g) rim brakes, and (h) coaster brakes. Below are the descriptions of these braking systems. 
Please form pairs and discuss which braking systems they describe, then write down the 
corresponding letter. NOTE: one of the descriptions has three correct answers.
1. _______ are used to slow down or to stop a bicycle. It comprises a pair of extensible and 

retractable components positioned in bicycle frames on the sides of the wheel rim.
2. _______ are in a four-wheel system that prevents the wheels from locking up during an 

emergency stop.
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3. _______ use compressed air to work. In such a system, air is stored under pressure and then 
sent to the brake chambers located at each wheel.

4. _______ utilize reverse pressure to slow down or to stop a bicycle. It began to be superseded 
by rim brakes in the 1970s.

5. _______ were invented in 1898 and used extensively thereafter in Europe, and manufactured 
in the United States after 1973. The system is composed of three basic components: the 
rotor, the brake pads, and the calipers.

6. _______ is a latching brake usually used to keep the car in position. It works through a 
series of steel cables connected to either a hand lever or a foot pedal.

Language Focus
In this section, you will learn how to use three phrases: take up the slack, all the rage, and 
coming online.

1. take up the slack
Take up the slack can be used when we want to describe the advantages of certain 
technologies or products. It means to do the things that someone or something else is not 
able. In paragraph 3 of the article we find the sentence containing this phrase:
  As motorists’ faculties and capabilities decline, technology can increasingly take up the 

slack to keep vehicle occupants—and others on the road—safe.

This sentence means that technology can enhance the safety level of vehicle occupants 
and other people on the road, which is reduced by the decline of motorists’ faculties and 
capabilities. Another expression with the same meaning as take up the slack is pick up 
the slack.

2. all the rage
All the rage means very popular. It can be used when we want to emphasize the 
popularity of certain technologies or products. In paragraph 4 of the article we find the 
sentence containing this phrase:
  Greener, more environmentally responsible cars that consume less energy are currently 

all the rage.

This sentence means that greener, more environmentally responsible cars that consume 
less energy are currently very popular. Some common phrases with the same meaning as 
all the rage are in style and well-received.
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3. come online

When something is coming online, it is about to be operating and supplying a particular 
service. This phrase is useful when we want to talk about the launch of certain technologies 
or products. In paragraph 5 of the article we find the sentence containing this phrase:
  On the other hand, some factors are limiting the speed at which advanced safety 

technology is coming online.

This sentence means that some factors are limiting the speed at which safety technology 
reaches a more advanced level. Some common expressions with the same meaning as come
online are become effective and become operative.

Exercise
Please use the phrases take up the slack, all the rage, and come online to make three 
sentences.

1. take up the slack
_____________________________________________________________________________________

2. all the rage
_____________________________________________________________________________________

3. come online
_____________________________________________________________________________________

Task
Safety systems are of no doubt one of the major concerns for automobile consumers. Thus, 
improving such systems has long been a primary task for automobile manufacturers. With 
more than 50 year’s of research into airbag systems, drivers’ and occupants’ faces and chests 
are not the only parts that airbags can now provide protection to.

Exercise 1
There are totally six types of airbags available in the market nowadays. They are frontal 
airbags, rear cushion airbags, seatbelt airbags, side airbags, knee airbags, and center airbags. 
Below are two pictures of the interior of a car. Please discuss in pairs the following questions.

1. What places inside an automobile do you think these six types of airbags should be 
located? Draw them on the pictures below.

2. What body parts do you think these airbags are designed to protect?
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Exercise 2
Work in pairs. Explain the places and functions of these airbags to your partner. Below is a 
sample answer for frontal airbags.

  EX: Frontal airbags can be located on the steering wheel and in front of passenger seat. 
The function is to limit the impact on face and chest in the event of an accident.

Here are some phrases that might be helpful.

Placing: be located, be carried, etc.

Direction: in front of, at the back of, next to, on top of, etc.

Function: fulfill/perform the function of…, function as…, the intent is to…, the 

purpose is to…, … be designed to…, etc.

HB0032-04-3.indd   165 2010/10/28   5:17:45 PM




