Afterword:

A Look Ahead

A BOEING 747 WOULD NOT DO WELL in a dogfight; it is too big to

maneuver with the lively agility required of an Air Force fighter. It

performs best when it flies straight and level, and this is true of the

worldwide airline industry as a whole. That industry features annual

revenues that approach $200 billion. Projected values for aircraft sales

over the next fifteen years come close to the trillion-dollar mark. These

are numbers that we associate more with nations than with companies,

and their very size indicates a certain imperturbability. Like that 747,

the global aviation enterprise will fly a reasonably steady course.

Travelers have already noted this steadiness, for the nation's air-

lines have accommodated even major bankruptcies with aplomb. When

Braniff, Eastern, and Pan Am shut down and their routes went to other

carriers, their ticket-holders quickly made other arrangements. If you

couldn't fly Pan Am to Heathrow, you checked in at Delta and made it

to London with little delay.

Still, for all this continuity, there will be change. The postderegula-

tion airline shakeout is presently in abeyance, but that is merely because

the nation has emerged from the recession of the early 1990s. Few

airlines run into trouble when financial skies are clear; the test will come

during the next recession, perhaps at decade's end. When it comes, as it

will, TWA may join Pan Am among the dead. This would continue the
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process of consolidation, which already has raised Delta, American, and

United to predominance.

A similar consolidation will continue among the planebuilders.

McDonnell Douglas will continue to recede in importance. It is not yet

at the level of Fokker, a Dutch firm that serves only a small and special-

ized market, but in time it will probably retreat from the world of wide-

bodies by ceasing to build its MD-Il. That too could happen as a result

of the next recession. It then would build only a single line of commer-

cial aircraft, featuring updated versions of its MD-80. Those airliners

remain popular, which gives McDonnell Douglas a reasonable chance

of staying in the mainstream of the commercial planebuilding business.

Nevertheless, the future will belong to Boeing and Airbus. Both

stand ready to win by underselling, but with its subsidies, Airbus ap-

pears to have the deeper pockets. Its challenge to Boeing will lead to the

sort of concern that has marked our imports of Japanese cars and

electronics. Fortunately, this kind of problem lends itself well to resolu-

tion through international agreement. One can envision a meeting of

senior government officials that would divide the world between these

competitors and, in the bargain, offer Airbus the opportunity to build

some of its planes in the United States.

At Boeing, decisions currently pending may already anticipate such

a division. Officials in Seattle don't like to talk about it, but industry

sources expect that, over time, Boeing will phase out production of its

757 and 767. These midsize airliners, carrying from 180 to 270 passen-

gers in various configurations, compete directly with the Airbus A-300

and -310, which offer similar capacity. Still, Boeing will not drop these

airliners lightly. By abandoning those aircraft, this firm could cede the

whole of that important market to the Europeans.

Nevertheless, Boeing will place increasing emphasis on its brand

new 777, building them in a range of sizes that will carry from 250 to

over 400 passengers. The 747 will remain in production. So will the

737, competing with Airbus's A-320 (and with Douglas's MD-80 series)

for the lucrative low end of the market, at 150 seats and fewer. This will

set up a new battle during the coming decade, as the 777 goes head-to-

head with Airbus's competing A-330/340. The stakes will be high, for if

either side can win, it can hope for outright supremacy over its rival.

The technology of flight will also show change, though not all of it

will be visible to the casual passenger. Air traffic control will begin to

emerge from its present technical hodgepodge, and an important theme

will be the development of high levels of onboard autonomy. Instead of
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relying on ground-based controllers and electronic equipment, pilots

increasingly will fly safely using their own onboard instruments. With

such aids, ironically, flight crews in tomorrow's jets will recapture the

responsibility of their forebears in the stick-and-wire era, who flew

without help from the ground.

In the area of landing aids, the FAA has already decided that the

use of Global Positioning System (GPS) satellites will be the next step.

GPS is an Air Force system featuring inexpensive onboard receivers that

process signals transmitted from the spacecraft to yield accurate deter-

minations of position. This system permits more than precise naviga-

tion; it also allows low-visibility landings, as a pilot keeps track of these

determined positions to approach the known location that marks a

runway. Continental Airlines has recently won FAA authorization to

carry out such landings in Colorado, at Aspen and Steamboat Springs.

These landings rely entirely on GPS, with no help from ILS, the Instru-

ment Landing System.

GPS offers more than gee-whiz novelty; it brings real advantages.

In contrast to the straight-in approaches of ILS, GPS accommodates

curved approaches, which add flexibility. Major airports will be able to

handle more traffic when the weather goes down. In addition, GPS

signals resemble starlight; they are available all over the world. A par-

ticular advantage of GPS is its ability to provide accurate navigation

over sea as well as land, allowing more planes to maintain safe separa-

tion along a particular route. They then can fly preferred ocean routes,

which reach the destination most quickly.

Another cockpit instrument addresses the problem of keeping

planes from colliding. This is TCAS, Traffic and Collision Avoidance

System. It amounts to a specialized onboard radar that notes the pres-

ence of nearby aircraft, presents them on a video display, and keeps

track of their movements. Then, using a computer, it anticipates danger

and uses a synthesized voice to issue commands such as "Climb, climb!"

These commands order evasive action to steer away from hazard.

These two systems, GPS and TCAS, together offer a major change

in the most basic methods of air traffic control. For decades the FAA has

festooned the nation with its ground-based installations: VORTAG for

navigation, ILS for bad-weather landings, radar stations to keep traffic

separated in flight. GPS and TCAS challenge them all and may eventu-

ally bring similarly fundamental change to standard FAA activities.

For instance, today's aircraft fly under positive control. This is like

driving a car without windows, knowing that other motorists are simi-
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larly blind, and avoiding collisions by responding to radioed orders

from the highway patrol. The new systems work to restore a pilot's

eyes. Future generations may well wonder why we had to run our

airways in our present roundabout fashion, with controllers following

the traffic on their radars and pilots trusting them to warn of potential

trouble. People will regard GPS and TCAS as the natural way, for these

systems can directly show the locations of nearby planes to the flight

crews.

In addition to new electronics, tomorrow's airlines will also see

new aircraft. As always, these will rely on the further development of

engines. Today's wide-bodies, including the 747-400, have relied on late-

model versions of standard designs that date to around 1970: Pratt &

Whitney's JT-9D, General Electric's CF-6, the Rolls-Royce RB-211.

Early types produced no more than forty-five thousand pounds of thrust,

but today's models reach sixty thousand. That is why the 747-400

today can carry the fuel for true transpacific service.

All three of these engine-builders are now proceeding with a new

generation of turbofans. Pratt's PW 4000 series is already in service,

with its PW 4056 rated at fifty-six thousand pounds of thrust. An up-

grade, the PW 4084, has repeatedly run at ninety thousand during tests.

General Electric is pursuing its similar GE 90, while Rolls has its new

Trent series. And with one such engine offering as much thrust as two

of the older ones, today's planebuilders face a host of new prospects.

Boeing has already begun to grasp them, for its 747-400 reaches

beyond the vision of even Juan Trippe. Its 777 shows similar daring,

taking the twinjet to new realms of size and performance. This airliner,

just now entering service, is nearly as large as the early models of the

747. New versions of the 777 will replace some 747s. And the 777 will

outlive most of us. Accommodating technical advances, its future ver-

sions may stay in production until the year 2050. In turn, they should

stay in service for additional decades, with perhaps some of them re-

flecting the glow of the aerial sunrise that will mark the dawn of the

twenty-second century.

And if one can do so much with only two of these new engines,

what if we were to use four of them? This takes us into the realm of the

ultralarge jet, bigger than any type of 747, able to carry up to eight

hundred passengers. Featuring a full-length double-deck cabin, it would

serve routes that today demand daily departures of 747s as often as

every three hours. These include the main routes to both Europe and the

Far East. It would continue the trend of increasing size, which reduces
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the number of aircraft that carriers must pay for and maintain and that

airports and air traffic control must accommodate.

Another path to the future involves increasing speed, and points

toward a revival of the SST. The burgeoning Pacific Rim offers the

prospect of significant demand for such a plane, for it could greatly

shorten the fourteen- and fifteen-hour nonstop transpacific flights that

remain some of the world's truly grueling travel experiences.

No such aircraft lies immediately in prospect, for its technology

remains a topic for research. While engines for tomorrow's behemoths

are already entering service, turbojets suitable for a new SST exist

largely as engineers' computer displays.

It would not do to simply dust off the blueprints of the 1970 SST,

for today's counterpart would have to meet far more stringent criteria.

It would need a range of five thousand miles, sufficient to fly nonstop

from Los Angeles to Tokyo. It would fly to Europe from Chicago and

other midcontinent gateways and would cruise below the speed of

sound when over land to avoid producing a sonic boom. Then, when

cruising subsonically, it would have to offer good fuel economy. Its

engines would also face today's standards mandating low noise levels,

standards that the SST of 1970 simply ignored. A modern SST would

also have to avoid damaging the ozone layer, in an era when this ozone

has already suffered depletion due to man-made chemicals.

In pursuing increases in both size and speed, the industry would

also face increasing costs. Boeing had to build a massive add-on to its

Everett facilities before it could go ahead with the 777. Its officials

believe an ultralarge jet program would be twice as costly; this project

then might approach $10 billion. An SST could run as high as $15

billion, with much of this paying for development of new engines and

novel production facilities.

This latter number, $15 billion, represents the loss borne by the

worldwide airline industry since 1990. That industry has never been

profitable; even before the recent recession, it had shown an aggregate

loss exceeding a billion dollars since 1930. Major airlines can live with

this; in bad times they borrow money on their equity, then rely on their

revenues to service these debts. And like the federal government, they

roll over these debts when due rather than pay them off. Even so, these

large losses raise the question of just when these carriers might begin to

show serious interest in a new behemoth or an SST.

Indeed, there is excellent reason to expect that neither project will

go forward, at least for some years. Boeing, for instance, has found little
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interest in its proposed behemoth among the world's airlines. The rea-

son is that such an airplane would best suit an international hub-and-

spoke route structure, centered on major gateways such as Heathrow,

Narita and JFK. However, passengers often try to avoid hub-and-spoke

in favor of point-to-point connections, such as San Francisco-Rome.

The continued growth of international service, particularly in the Far

East, will make it increasingly easy for carriers to offer attractive point-

to-point schedules.

In addition, Boeing can trump the limited demand for a behemoth

by stretching the 747-400 upper deck to accommodate 550 passengers,

and by installing a new wing. Such a project would cost more like $2

billion. By contrast, Airbus, which has no airliner in the 747's class,

would have to build its own behemoth from scratch-and come up with

the full $10 billion in the bargain. Hence, by continuing to build better

747s, Boeing can hold onto its dominance at the high end of the market.

The SST introduces other issues, for here again the airlines lack

enthusiasm. They know that a fleet of SSTs would skim off their first-

class passengers, along with much business-class travel. These portions

are the most lucrative, and within an industry that would still remain

dominated by subsonic jets, such a development would play hob with

their fare structures and prospects for profit.

It is true that these carriers faced the same issue in 1955, amid the

challenge of the early jetliners. But the industry then had a leader, Juan

Trippe, who was strong enoug to drag everyone into the jet age whether

or not they wanted to come. No such leader exists today, and in the

absence of major industry demand, plans for an SST will remain on the

shelf.

But it is another matter altogether when we look at today's midsize

airliners, notably the 777 and A-330/340. These can respond to grow-

ing demand as airlines phase out their fleets of DC-IOs and early-model

747s. They readily offer point-to-point service, along with ETOPS over-

ocean operations. They can fly domestically as well as overseas. And

with the near-term prospects of the industry riding on their fortunes, the

stage appears set for one more of aviation's great rivalries, as Boeing

and Airbus compete to win their orders.

