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Sensors such as the piezoelectric sheet under the seat deploy an air bag more softly or deactivate it if the passenger
is in a potentially dangerous position. (Mechanical Engineering)

Prediction Il

RD1~413, TT—Ny TEEBEEEPEINPERETBLDIC, EoTWVIADUEES
FTEELH—THB. S V—DHALEA~DOFHSBET, ( )ICERALEIWL,

1.( ) ultrasonic sensor  2.( ) infrared sensor
3.( ) weight sensor 4.( ) capacitive sensor

A. The sensor perceives an invisible beam as a spot on an occupant. The system oper-
ates in real time, so it can adjust if the passenger moves around.

B. The sensor can tell that something is on the seat but gives no indication as to
whether the weight is a person or an object. Furthermore, it cannot determine an
occupant’s position.

C. A low-power signal from the car causes the resonator to send a reply signal. If the
system receives this signal, it knows not to activate the air bag.

D. The sensor detects the change of the field capacitance caused by the presence of a
human. Therefore, the system will never mistake an object for a passenger.

Notes: ultrasonic [#&y o | infrared [FR¥ligo | capacitive [(#H)F#E | resonator [Heness |
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Sensors Help Make Air Bags Safer
By Greg Paula

First installed in 1986 in some luxury cars, air bags are now standard equipment in
virtually every automobile sold in the United States. Essentially a nylon pouch folded
up like a parachute, the bag is intended to supplement the seat belt by cushioning the
passenger during a crash.

Air bags, however, are also highly controversial because they have killed 67 people
and injured more with severe trauma to the neck and head. Most victims have been
either children or small women riding in the passenger seat. Critics contend that air
bags are unnecessary and seat belts are enough to maximize passenger safety. They
also claim that the deployment threshold set by some air-bag manufacturers is too low,
and air bags inflate too quickly.

Proponents of the device are quick to point out that air bags are credited with saving
1,900 lives so far. The apparent recent increase in the number of deaths, they say, is
due more to the higher number of vehicles equipped with air bags than to the bags
becoming less safe. Most importantly, almost every person killed by an air bag was not
wearing a seat belt.

Although virtually all of the bag’s safety problems would be eliminated if passengers
wore seat belts, auto manufacturers are redesigning air-bag systems around the fact that
not all passengers do. Most safety improvements revolve around sensor-based systems
that detect the size and position of the passenger seat’s occupant and prevent the air
bag from deploying if there is the potential for harm.

Meanwhile, several measures are being taken to address safety concerns. For exam-
ple, the Ford Motor Co. in Dearborn, Mich., is among the U.S. automakers working on
making its bags deploy more softly, which will increase safety for children and small
women. This action follows a ruling by the National Highway Traffic Safety
Administration (NHTSA) that allows automakers to reduce air-bag power by 20 to 35
percent.

When air bags were first designed, the inflation speed was optimized to provide the
highest level of protection for an average-size adult not wearing a safety belt in a 30-
mile-per-hour crash. Therefore, although depowered bags provide more protection for
smaller passengers, they are less effective for average and large adults. Vehicles of
1998 model year will be the first to have the air bags depowered along NHTSA guide-
lines.

(Mechanical Engineering)

Notes: pouch [#¢] fold [# 9 2| supplement [#Bh4 5| trauma [48f5] the deployment threshold
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1.{ ) More than 10 years have passed since air bags were installed in every car.

2.( ) Children or small women are subject to air-bag accidents.

3.( ) The deployment threshold set by some air-bag manufacturers is low enough to
ensure passenger safety.

4.( ) The number of deaths caused by air-bag accidents is increasing due to the
bags becoming less safe.

5.( ) Sensor-based systems deactivate an air bag in potentially dangerous cases.

6.( ) Inan attempt to address safety concerns, auto manufacturers try to design air-
bag deployment systems.

7.( ) Depowered air bags are designed for average and large adults.
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1. A flow chart indicates different processes by using frames of different shapes. A
rectangle shows something happens and a diamond indicates something should be
decided. A parallelogram indicates possible decisions. The end of the chart is repre-
sented by an oval-shaped frame.

2. Some automakers already have systems in place that make air bags safer. For exam-
ple, Mercedes Benz in Montvale, N. J., has a dual-threshold system that considers
not only how severe the crash is but also whether the passenger is wearing a seat
belt. If the crash happens below the lower threshold, the air bag will not deploy.
Between the two thresholds, the bag deploys if the passenger isn’t wearing a seat
belt, but it won’t deploy if the passenger is belted. (A simple electrical circuit tells
the system that the seat belt is buckled or unbuckled.) The bag deploys regardless of
seat-belt status if the crash occurs above the upper threshold.

Mercedes Benz’s Dual-Threshold System

A crash happens

If the crash happens below the
lower threshold; above the upper threshold
or between the two
thresholds

A B C

The air bag will not deploy

The air bag deploys
regardless of
seat-belt status

Is the passenger wearing a seat belt?

D E

The air bag won’t deploy The air bag deploys
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1.( ) Passengers on international flights operated by Japan Airlines and Japan
Asia Airways can check in at the Kyoto CAT (City Air Terminal) located on
the first floor of the basement of the building, beneath the Central Concourse.

2.( ) If passengers go up a long staircase with 171 steps at the station’s west side,
then they can really relax in the Sky Garden with a wonderful view of the city.

3.( ) Automatic ticket barriers are installed at all of the station’s entrances and
exits, of course, including the Karasuma central entrance facing the Central
Concourse.

4.( ) The latest technology is used to provide visitors with entertainment in the

form of live performances, art exhibitions and films at the Theater 1200,
which occupies the lower part of the station’s far east side.

Notes: basement [HiF] ticket barrier [2¢AL#8] install [R5 5 |
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1. July 12 2. the 21st century 3.in 1877 4. the 60-meter tall station
5. the 4,000-square-meter Concourse
6. The passage is 240 meters long and 12 meters wide.

7. The height varies between 3.8 meters and 6.4 meters.

11




15

20

25

30

> Reading
The New Kyoto Station

Kyoto—The new Kyoto Station complex, which is being hailed as a gateway to the
ancient capital and beyond, partially opened amid great fanfare in the city’s Shimogyou
Ward on July 12.

The West Japan Railway Co. has equipped the new station with new facilities such
as automatic ticket barriers and a check-in counter for passengers taking international
flights from Kansai International Airport. Quite apart from its role as a place to board
and disembark from trains, JR West is promoting the new station as a model public
space for the 21st century that attaches as much importance to the comfort and well-
being of passengers as it does to an efficient train service.

The new station building is the fourth addition to the original two-story brick struc-
ture completed in 1877. The new building, with 16 stories above ground and three
below, was designed by architect Hiroshi Hara with a view to fostering a sense of
drama for travelers passing through the station.

The station’s exterior is made of glass and metal panels that allow natural light to
pass into the vastness of the building’s interior.

The central feature of the interior is the 4,000-square-meter Central Concourse. The
highest point of the concourse is about 50 meters above ground and is sheltered by an
enormous glass roof.

The station’s Karasuma entrance in the north is linked with the Hachijouguchi
entrance for Shinkansen trains in the south via a pedestrian passage on the second
floor. The passage is 240 meters long and 12 meters wide. The height of the ceiling
varies between 3.8 meters and 6.4 meters.

Previously, the north and south entrance to the station were linked by a single pas-
sage located at the east side of the station. However, the passage was only open while
services on the Karasuma subway line were in operation. As a result, commuters arriv-
ing early in the morning or late at night while the subway was still closed were forced
to make long detours to cross from the south to the north side of the station.

The new pedestrian passage leads directly to a bus terminal situated in front of the
station’s Karasuma entrance.

The passage is dotted with coffee shops, bakeries, cafes, pharmacies, souvenir shops
and other stores. Apart from its practical role linking the station’s main exits, JR West
officials hope the passage will become a place where travelers and other visitors to the
station can relax or do some shopping. A tourist information center can be found near
the passage.

(The Daily Yomiuri)
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1.{ ) JR West is promoting the new station as a place to board trains leading to the
21st century.

2.( ) Concrete was used to construct the first Kyoto Station.

3.( ) What the architect of the new station intended is to provide every traveler with
a chance of becoming an actor.

4.( ) Natural light passes through the enormous glass roof into the Central
Concourse.

5.( ) The bus terminal in front of the Karasuma entrance is connected with the
south entrance for the Shinkansen by the new pedestrian passage.

6.( ) The new station is more convenient than the old one for commuters who want
to cross the station building when the subway is closed.

7.( ) Travelers cannot do any shopping in the shops dotted along the new passage
without a travel ticket.

13
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1. 12 +11=23
2.8 X 17=136
3.X+Y>Z
4. 3x—5y =1z
5.20+4=5
6. Forty minus nineteen is twenty-one.
7. Two hundred (and) ten divided by fifteen is fourteen.
8. R minus S is less than T.
9. Two X times seven Y is greater than or equal to Z.

10. W squared minus X cubed equals Y to the power of four, plus Z.

14
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Recommendation Estimated cost ‘What has happened
41 of 450 airports were checked by vari-
Review security systems at airports $5.5 million ous government agencies; checks con-
tinue.
Install advanced explosives-detection $16L.3 million 54 of the most advanced machines
machines in airports were bought, but only two are in use.

114 teams have been funded; training

Expand the use of bomb-sniffing dogs $8.9 million )

and assignments are under way.

The FAA is developing a process to
Certify companies that provide security $5.3 million raise standards of crews that screen

carry-on bags.

Source: USA Today research

Notes: FAA=Federal Aviation Administration  carry-on bag [4#P56 5 A& P41 |

1 . Fund-Raising Project for Airport Security
2. Airport Security Project: A Progress Report
3. Airport Security Technology

4. Airport Security Proposals

>- Prediction Il

ROEZNE, BHECSIZRHOEF2UT 1 - Fry 7OV TEPNLBDTHS. 1~4
D JICHTHESIEYLEEA~DOFLSREY, LALEE L.

Bag matching ensures that every piece of luggage in the cargo bay belongs to a
(1: ) on board. Aviation officials know thata (2: ) could send a bomb into the belly
of a plane by simply checking in a piece of luggage and leaving the airport. Currently,

bags are matched on international flights, which allot more time to prepare for depar-
ture. But airline officials, who oppose bag matching on (3: ) flights, say the nation’s

air (4: ) system does not allow enough time to remove bags of passengers who do not

get on planes.
A. terrorist  B. passenger  C. travel D. domestic
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> Reading

Airport Security

Make sure there’s a passenger for every suitcase loaded into a jet. Consider every
passenger a possible threat. Require FBI checks of new airport workers. These propos-
als and more have been hotly debated since the Aviation Safety and Security
Commission started work July 25 to make the skies safer. Now the commission’s work
is ending. A final report and recommendations could come as early as this week.

The commission has said it wants a $10 million automated profiling system to find
passengers who are security threats. Airline workers already profile passengers by
comparing what they know about a customer to several known characteristics of terror-
ists.

For example, a passenger who pays cash for a one-way ticket should trigger a warn-
ing at the ticket counter. Passengers who admit they didn’t pack their own bags or say
they’re carrying packages given to them by strangers should trigger warnings at bag-
gage check-in.

With computerized profiling, the ticket agent could get help. More than 100 warning
signs would be checked at various points of a passenger’s trek through the airport. For
example, a warning flag might appear on an agent’s computer screen when a passenger
pays cash for a one-way ticket. If the passenger also has no previous record with the
airline and requests a suspicious destination, a higher alert is given. The computer
would assign that passenger a rating that every airline worker could see: from the ticket
counter to security office at headquarters to baggage handling.

Each could perform different security checks. Baggage handlers could put luggage
through explosives detection devices. Security agents in the terminal could search
carry-on bags and ask more questions. Security experts say only 1% of passengers pose
enough of a threat to warrant intense scrutiny. Frequent fliers who are known to the air-
lines can usually safely be eliminated from higher levels of scrutiny. Northwest
Airlines already is using an automated profiling system that may be expanded across
the nation.

Concerns about terrorism are so high that the commission also talked about requiring
missile defense systems aboard some jets. One way to defend against a missile is
through a flare device placed on the jet’s wings. If a heat-seeking missile is detected by
sight or radar, pilots can send off flares as decoy targets.

(USA Today)

Notes: threat [fEBA¥] profiling [707 7 4 Y > 7 | \WOEEH EMT  trigger a warning [HH/ES
5T AH] ek (BB alert [%WES]  assign a rating [H5%+ %]  detection device [HEM%EE |
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1. An automated profiling system ()
A. can detect a passenger’s destination.
B. can predict a possible threat.

C. can detect a heat-seeking missile.

2. It is likely that passengers ()
A. who buy one-way tickets with cash are a security threat.
B. who packed their own bags are a security threat.
C. who have previous records with the airline are a security threat.

3. Warning signs are checked ( )
A. at ticket counters.
B. at the Aviation Safety and Security Commission Office.
C. only on the plane.

4. Missile defense systems defend against missiles ()
A. by using the automated profiling system.
B. through a flare device.
C. through explosives detection devices.

decoy

17
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3( ) Source: Kevin Rechin, USA Today

A. Bulb-shaped cameras provide a 360—degre§: view of the area.
(Placement: On corners of the courthouse buildings and the federal building)

B. Eighty-eight rectangular planters are filled with rocks and dirt and weigh more
than 1,000 pounds each.
(Placement: Around the entire front courtyard and at all entrances to prevent vehi-
cles from getting through)

C. Barriers block off what would have been a parking lane along one side and the
back of the courthouse.

D. The media area, where daily news conferences will be staged, is ringed with
portable metal fences and has only one entrance.
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