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Passage through

Gethsemane

ON A SPRING MORNING IN 1964 a young secretary in

Oklahoma City was awakened at seven by the window-

rattling crack of a sonic boom. She stretched, got out of

bed, went into the kitchen to put on the coffee, then

headed for the shower. For some time she stood under the

spray, soaping herself as she sang a tune. Then the door of

the medicine cabinet banged with the sudden shock of

another sonic boom. She knew it was 7:20, time to shut

off the water and start her day. The booms were coming

with regularity, eight times a day, and she was using them

to schedule her activities as if they were blasts from a

factory whistle.

They were part of Operation Bongo, a joint FAA-Air

Force experiment to determine whether people might

learn to treat sonic booms as just another type of noise. If

they could, then SSTs might raise little more disturbance

than railroad trains or trucks on the highways. The Air

Force sent supersonic F-104 fighters over the city, day

after day for six months, and observers found reason to

think that perhaps there would indeed be little problem.

That secretary wasn't the only one to put the booms to her

advantage; a group of hard-hat construction workers used

the 11 A.M. boom as their signal for a coffee break. Ani-

mals as well went undisturbed. In El Reno, a nearby town,
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a farmer saw a torn turkey chasing a hen. A boom rattled the barn, but

the torn never broke stride.

In several respects, these tests were biased toward minimal citizen

complaints. Oklahoma City was strongly aviation minded, with a major

FAA center and an Air Force base. The booms came by day, never at

night, and people knew when to expect them. They also knew that the

test would run for only a few months. And the booms themselves were

weaker than those of an SST and carried less energy, though they did

increase in strength over the months.

Nevertheless, the results were enough to give pause. Some forty-

nine hundred people filed claims for damages, and while most were

matters only of cracked plaster, one man received a payment of

$10,000. Two high-rise office towers sustained a total of 147 cracked

windows. During the first three months of the tests, polls indicated that

90 percent of the people felt they could live with the booms, but after

six months this number was down to 73 percent. This meant that some

one-quarter of these citizens believed they could not live with them and

would regard them as unacceptable.

This was bad news at the FAA in Washington and highly interest-

ing to SST skeptics like the economist Steve Enke. An obvious next step

would be to boom a bigger city, using aircraft larger than an F-104 and

capable of producing booms more like those of an SST. Enke, speaking

for his boss Robert McNamara, suggested Washington itself. FAA offi-

cials found such ideas appalling, for they were quite aware that the

political fallout from such experiments could sink the program outright.

In a demonstration of his clout, William McKee, the FAA administra-

tor, intervened with President Johnson and won his support for an

alternative series of tests to take place at Edwards Air Force Base and

nearby communities. A key goal would be to determine just how unac-

ceptable a sonic boom might be.

Sonic booms are different from ordinary loud noises, such as those

a jackhammer makes. A sonic boom arises from an airplane's shock

wave, which spreads behind the aircraft like the bow wave of a ship.

The shock produces a moving wall of compressed air that trails along

the ground, sweeping out a swath up to fifty miles wide and as long as

the plane's supersonic range. Within this swath, every person will hear

the boom when the shock passes. The pressure rise is not large, rarely

more than a thousandth of atmospheric pressure. But it is both sharp

and sudden, which is why it can startle people and crack plaster. The

strength of a sonic boom is measured as an overpressure; designers
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expected that the SST would produce values of around two pounds per

square foot during cruise. Loud noises, by contrast, have their intensity

measured in decibels, a completely different unit. The purpose of the

Edwards tests was to compare the two. How boomy could an SST be,

for instance, and produce no more annoyance than the subsonic jets

currently in service?

The aircraft at Edwards would include the XB-70, an experimental

bomber and the only plane in the world with speed and size resembling

an SST's. The workhorse of the studies, though, would be the B-58. Air

Force people called it the Hustler, a name that described its speed rather

than the relationship between the Pentagon and its contractor. Already

it had shown its uses in sonic-boom tests, flying from Los Angeles to

New York in two hours. That 1962 flight had raised a different type of

aviation milestone, for as one official put it, "We knew where the

Hustler was by following the complaint board." It had shattered windows

along with records, showering offices along with living rooms with

broken glass. Police switchboards from coast to coast had lit up with

calls as frightened people reported they had heard a terrible explosion.

The tests at Edwards took place during 1966, and Karl Kryter, a

sonic-boom specialist at Stanford Research Institute, summarized the

findings in the journal Science: When both European and American

SSTs were fully operational, late in the 1970s,

it is expected that about 65 million people in the United States

could be exposed to an average of about ten sonic booms per

day. ... A boom will initially be equivalent in acceptability to

the noise from a present-day four-engined turbofan jet at an

altitude of about 200 feet during approach to landing, or at 500

feet with takeoff power, or the noise from a truck at maximum

highway speed at a distance of about 30 feet.1

The historian MeI Horwitch would note that when these results

reached an SST coordinating committee, "an almost instant consensus

developed that the American SST could never fly overland."

This did not rule out going ahead with the program. Boeing and

the FAA estimated that even if the SST were restricted to overwater

flights it still could sell five hundred airplanes. That would suffice to

ensure commercial success. But with no restrictions, Boeing's managers

believed they could sell as many as twelve hundred. Business Week

noted that "at $40 million per SST, a ban would mean a sales penalty of

$28 billion-greater than Boeing's total sales for the last fifteen years."
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Similar warnings came from Senator William Proxmire of Wiscon-

sin, who was already taking the lead as a strong SST opponent: "The

SST will start by flying the ocean routes. Soon the economic pressures

of flying these high-cost planes on limited routes will force admission of

the planes to a few scattered land routes. And ultimately they will be

flying everywhere."

At the end of 1966, the FAA's McKee announced the results of the

design competition. Boeing won, with a proposal that called for engines

from General Electric. A four-year program lay ahead, aimed at build-

ing two prototype aircraft. This contract award was crucial. The pro-

gram now was in a new phase, no longer one of endless study and

analysis but rather of mainstream airliner development. The FAA deci-

sion, endorsed by President Johnson, was quite on a par with William

Allen's decision back in 1952 to build the Dash-80 and launch his

company into the new realm of subsonic jetliners.

This shift in status brought a quick response from SST critics, as

the beginning of organized opposition took form. The man who did the

organizing was William Shurcliff, a physics professor at Harvard. Early

in 1967 he set up the Citizens League Against the Sonic Boom. His wife

and son were founding members; its office was in his home. He did not

set out to arrange protest demonstrations. Instead he proceeded to run

a clearinghouse for critics, taking out newspaper ads, writing letters,

raising questions, and generally working to argue that the emperor had

no clothes. His organization was never large, its peak membership run-

ning to only a few thousand. But the rudder of a ship is also quite small.

Like that rudder, Shurcliff would prove to be highly influential in steer-

ing the SST to its fate.

The SST award arrived as a New Year gift within a Boeing opera-

tion that already was charging ahead on the 747. During 1966 the

company's management had laid the financial groundwork, raising over

$800 million. More money was in the offing as well. Boeing owned a

subsidiary that was building gas turbines; Allen ordered it sold. The

company's stock rose on Wall Street. Its underwriters converted re-

cently issued debentures into new stock, thus putting the firm in a

position to sell still more securities.

Airlines, with their orders for the 747, were also contributing.

They had generally paid no more than one-quarter of the purchase price

of new aircraft prior to delivery. But for the 747, they would pay half.

Pan Am, for one, would pay as much as $275 million in advance, before

the 747 had even met the legal requirements for use in scheduled service.
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The 747 program nevertheless fell into disarray almost from the

outset. Though the plane would certainly be enormous, it had to stay

within some sort of bound; otherwise the Pratt & Whitney engines

would prove inadequate to their task. Nevertheless, almost from Day

One the managers at both Boeing and Pan Am followed a course that

soon had the weight running badly out of hand.

The game began just before Christmas of 1965, when these compa-

nies agreed on a set of design goals. At that time Boeing held the view

that the 747 might emerge as something of a big 707 with a double-deck

cabin. The plane was to have an all-up weight of 550,000 pounds,

which would have put it in a class with the eventual DC-10. But while

the DC-10 would mount three engines, the 747 was to have four, these

being JT-9Ds from Pratt & Whitney. Each would produce forty-one

thousand pounds of thrust, giving the plane power to spare.

It quickly became apparent that such an overgrown 707 would not

do; it could not operate effectively as a freighter. Joe Sutter, Boeing's

director of engineering, sent his staff back to the drawing boards, where

the eventual 747 configuration soon evolved. But by the following

April, its weight was up to 655,000 pounds. That carried a price: fewer

passengers, lower altitude, slightly less speed, and a drop in range. Still,

Pratt & Whitney was prepared to accommodate such a design, using its

standard engine.

At Pratt, managers were planning to increase this turbofan's power

according to a careful plan. When it entered service in 1969 the engine

would produce forty-one thousand pounds of thrust; this power would

increase to forty-four thousand in new versions planned for 1972.

Pratt's designers would do this by pushing up the turbines' operating

temperatures; in essence, the engine would produce more thrust by

running hotter. However, there are a number of other ways to boost an

engine's rated power. The view within Boeing, strongly encouraged by

Pan Am, was that Pratt could deliver a forty-four-thousand-pound en-

gine a lot sooner and enable the 747 to grow larger still.

Once this point of view took hold, Boeing's managers began acting

like kids in a candy store. As early as April 1966, as Trippe was placing

his order, Boeing was already anticipating that the plane's weight would

run to 680,000 pounds. And there were plenty of opportunities to go

further. For a while people were talking of putting a swimming pool in

the upstairs lounge. That notion fell by the wayside, but the cocktail

lounge by itself added more than two tons to the empty weight. More

tons went in when Boeing stretched the fuselage to accommodate extra
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seats. More passengers meant larger and heavier galleys, which in turn

called for weightier structural bracing. BOAC declared that noise rules

of the London Airport Authority would demand quieter engines, and

the nacelles took on an additional half-ton of sound-absorbing linings.

And so it went.

Pratt & Whitney now had to play catch-up. Its basic engine would

now be quite inadequate; it had to offer more thrust, and quickly. In

October 1966 Pratt achieved a small rise in the turbine temperature,

pushing the thrust to forty-two thousand pounds. But this was pushing

limits as well; that would be all it could offer for a while.

Then in June 1967, Bruce Connelly, Boeing's vice president of

sales, sent a letter to Pan Am's chief technical managers. He stated that

the 747's weight was on its way to 710,000 pounds. To Pan Am that

meant a cut in the passenger capacity that would slice the profit on each

flight by as much as $20,000. Alternately, the 747 would fall short in

range on a number of key overseas routes. Either way, this plane would

be unacceptable.

Boeing nevertheless hoped that Pan Am would accept such limita-

tions, on the ground that they wouldn't last long. Better engines soon

would be on the way, restoring the 747 to its full promise. But in the

words of Laurence Kuter, who headed Trippe's technical staff, "There

was no doubt that Pan Am was convinced that it was Boeing, not Pan

Am, that became pregnant when the 747 was conceived. Pan Am ex-

pected Boeing to make good on all commitments as to time of delivery

and all elements of guaranteed airplane performance that were specified

in the half billion dollar contract."

Fortunately, Pratt had some power in reserve. By strengthening the

compressor and turbine, it could arrange for the engine to run at higher

rotational speeds, processing more airflow and yielding more thrust.

That would boost takeoff power to 43,500 pounds. Then in late 1967,

Pratt offered more. By providing water injection, that firm could boost

the takeoff power to 45,000 pounds. Pratt promised to deliver such

engines late in 1969.*

Water injection was a specialty of the house at Pratt, dating to the

piston motors of World War II. Small quantities of water injected into

an engine's airflow would evaporate within the engine, cooling the air

and making it denser. This denser air then could burn more fuel, for

*Even at 710,000 pounds, the 747 would be less heavy than the C-5A. But it was

to fly considerably faster, which is why its engines needed more power.
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extra power. The same principle had carried over to jet engines, and

Pratt had used water injection on the engines of the Boeing 707. Pilots

appreciated it because it helped assure safe takeoffs. One senior Pan Am

captain declared that he would rather lose an engine on takeoff than

lose his water supply.

But in 1967, Pratt, too, was overextending itself. It was promising

a hotter, heavier engine of greater complexity, for the plumbing and

controls needed for water injection would not be simple. Yet that firm

was holding to the same delivery schedule of a year and a half earlier,

when the design of the JT-9D had been so much less demanding.

Everything would hinge on those engines. They would determine

whether Boeing could build complete airplanes rather than enormous

gliders, and whether Pan Am could put its 747s into service and use

them to earn money. Moreover, Boeing now would hold no monopoly

in the field of wide-body jetliners, for Lockheed and Douglas were

preparing to offer their own versions.

To look at their airliners, the DC-10 and the L-1011, is to see two

large aircraft that are quite similar in general appearance. The differ-

ences principally involve the mounting of the engine at the tail. Douglas

introduced an arrangement that placed this turbofan part way up the

vertical fin, within a tubelike enclosure that ran along the fin's length.

Lockheed followed a different approach, placing the engine with its

exhaust right at the fuselage's rear end and feeding its air through a

curving duct that ran beneath the fin. One would not think that this

difference would suffice to drive two large firms to the edge of bank-

ruptcy, but that is what happened.

Just then, in 1967, Lockheed's people knew that they needed a

short engine to fit their type of installation. Neither General Electric nor

Pratt & Whitney had what they wanted, but a third player was at hand:

Rolls-Royce. That company had a design on paper for a new engine, the

RB-211, along with a very aggressive head of its Aero Engine Division,

David Huddie. Huddie wanted above all to place his company's prod-

ucts within Americans new generation of wide-body jetliners.

Rolls had never cracked the domestic market in America, the

world's most lucrative, but Huddie saw his opportunity in the L-IOl 1.

Planebuilders might have distrusted his engine because it did not exist

even as a prototype. Still, to Lockheed this offered an advantage: Rolls

could tailor the engine to meet its specific needs.

Huddie liked the idea as well. If the L-IOl 1 could not accommo-

date anyone else's engine, short of a major effort, then he could hope for
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outright exclusivity. Further, Huddie could offer more than a good

design. He had access to attractive financing and could offer low prices.

There also was the prospect of a mutual exercise in backscratching: if

Lockheed bought British engines, then Britain might return the favor by

buying L-IOlIs.

Within the airlines, KoIk of American had headed a group that had

also included participants from Eastern, United, TWA, and Delta. These

five carriers would be the initial customers for the new trijets, and their

representatives had developed a common set of requirements. The strong

similarity between the DC-10 and the L-1011 had resulted from the fact

that both Lockheed and Douglas had been working to meet these speci-

fications. That immediately raised the question of what would happen

if the market split, dividing purchases between the two choices.

Economists' projections anticipated-optimistically, it turned out-

that the market would total some one thousand such aircraft, with a

total value at the time of $15 billion. That would be quite sufficient to

permit a successful and profitable program. Airlines would gain advan-

tage from a split; by playing Douglas against Lockheed, they could drive

down the purchase price and win easier terms for the financing. But such a

split would weaken the planebuilding industry quite badly. Both com-

panies would have to bear the heavy cost of production facilities and of

aircraft development, while the attendant price-cutting would push profi-

tability off to the distant future. The alternative would be for the five

major airlines to all make the same choice. That would lead to a single

powerful number-two firm, able to stand on an equal footing with Boeing.

Among the airline executives, one principal player took the view

that everyone should buy a single airframe and engine. He was George

Spater, who was taking over from old C. R. Smith as head of American

Airlines, and his view was simple. What the world needed, he felt,

would be a strong challenger to Boeing. That would give the airlines

their advantage during subsequent competitions, when that company

might oppose Boeing in a future match of designs. Two weak competi-

tors wouldn't cut it; Boeing would eat their lunches, and the airlines

would find themselves dealing with a de facto monopoly.

In mid-February of 1968 Spater made his move. He announced

orders for twenty-five DC-IOs, plus an equal number of options, for a

total of some $400 million. Douglas had offered an attractive price, and

Spater was well pleased: "We have, for the first time since the design of

the DC-3 of thirty-three years ago, an all-purpose airplane." Signifi-

cantly, though, he left unspecified the choice of engine. The DC-10
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could accommodate the RB-211 of Rolls-Royce, but there was an alter-

native: a turbofan from General Electric, the CF-6, that amounted to a

commercial version of its engine for the C-5A. Spater liked the Rolls

engine, but for political reasons he didn't care to make the commitment.

The reason lay in GE's aggressive lobbying on Capitol Hill. GE was

planning to build the CF-6 in Evendale, Ohio, near Cincinnati, and

wanted the airlines' dollars to flow to that location rather than to Rolls

in England. Balance of trade was a sensitive issue at the time, and the

Ohio congressional delegation was quick to raise the matter of preserv-

ing American jobs. Senator Frank Lausche was in the forefront, along

with Congressman Robert Taft, whose district included Evendale. No

law prevented U.S. airlines from buying British engines, but congress-

men could slap on a tariff as quickly as they could raise taxes. For

Spater, then, a certain discretion was in order.

For Lockheed's chairman, Dan Haughton, such discretion could

mean ruin. A reluctance to buy the RB-211 would carry over to a

barrier against sales of his L-1011, and he was ready to counter with

some foreign policy of his own. Even before Spater's announcement, he

had met with Sir Denning Pearson, the Rolls-Royce CEO. Haughton

wanted Pearson to arrange for British purchases of his planes.

Pearson's chairman, Lord Kindersley, was a director of the bank-

ing house of Lazard Brothers. He asked Lazard's chairman, Lord Poole,

to lend a hand. Together, Poole and Kindersley were in a position to

raise substantial sums through the old boys in the City, the London

financial district. Poole could also gain the involvement of Air Holdings,

Ltd., which could purchase Lockheed airliners for delivery to other

overseas airlines. As he later stated, "In less than a week we hammered

out an arrangement."

This arrangement meant that Haughton could offset domestic

purchases of British engines through a substantial overseas sale of the

L-IOl 1. It meant that Eastern Airlines, TWA, and Delta could also

order the L-1011, with engines from Rolls. All three airlines had a

preference for this choice, but needed political cover. Haughton, mean-

while, was helping his cause through what Douglas's David Lewis de-

scribed as "slaughtering the price": chopping its sticker price to nearly

a million dollars below the $15.3 million that American was offering for

its DC-IOs. "It was great," said one airline executive. "The longer the

negotiations lasted, the more we got."

On March 29 the dam broke. In what Lord Poole modestly de-

scribed as "a classic example of a merchant banker's service," Lazard and
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Air Holdings announced that they would purchase thirty L-IOl Is and take

options for another twenty. The result would be a large net flow of cash

into the United States, and with their Lordships in the lead, the Yankees

were quick to follow. On that same March 29, TWA and Eastern to-

gether announced their own substantial purchases. Four days later it

was Delta's turn, putting in for two dozen more. These four orders

together represented a total of as many as 168 aircraft having an aggre-

gate value of as much as $2.5 billion. For his work in making it all hap-

pen, Rolls's David Huddie would receive knighthood from the Queen.

Offsetting the euphoria at Lockheed was gloom within Douglas.

The American Airlines order was not enough to permit the company to

commit to building the DC-10. There was a strong likelihood that

Douglas would have to abandon the project altogether. That would

mean defeat for James McDonnell in his venture into the commercial

world. Worse, it would turn Douglas into an also-ran, unable to keep

up with Lockheed and Boeing, unable to compete in the new realm of

wide-bodies. Yet there was no thought of giving up. The largest domes-

tic carrier, United Airlines, was still to make its decision.

Its president, George Keck, was in the catbird seat. By delaying his

decision, he had put himself in a position not only to win the best

possible terms but to decide the fate of two major programs. More than

the DC-10 would hang on his choice; there also was General Electric's

CF-6 engine. GE was trying to win a position in the commercial world,

and its lobbying in Washington was part of an attempt to play catch-up

against Pratt &c Whitney. Gerhard Neumann knew firsthand the reluc-

tance of airlines to buy his company's products. He recalls a failed

attempt, not the first one, to sell engines to Northwest Airlines, an outfit

that was strong for Pratt. Sensing defeat, he asked its president, Donald

Nyrop, what was wrong with General Electric. "Nothing," Nyrop re-

plied. "Whenever I want a light bulb, I pick GE."

But GE and Douglas could both play the price-cutting game.

Douglas's David Lewis chopped the cost of a DC-10 by half a million

dollars. GE had been offering its CF-6 at a price higher than Rolls's

engine; now it offered its own discount. Further, through its close ties

with Morgan Guaranty, it was in a position to raise up to $300 million

to help United Airlines with the financing. Keck made his decision, and

then phoned Haughton at Lockheed: "Dan, I'm going to buy the Doug-

las airplane. It's equal to yours in performance. We've done a lot of busi-

ness with Douglas through the years. We know the company, and even

more important than that is the fact that if we don't buy that airplane,
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they will probably drop the DC-10 altogether. And I don't think that's

good for Douglas, and I don't think it's good for the country. Douglas

might not stay in the commercial business, and I want them in it."2

Keck's choice, announced on April 25, was for thirty DC-10s with

GE engines, along with options on an additional thirty. In addition,

American Airlines also picked GE for its own DC-10s, thereby assuring

that company of a sufficient number of orders. Yet the result of the

buying and selling was a market that was split beyond recall. United and

American, the two largest domestic carriers, had gone for Douglas and

GE. TWA, Eastern, and Delta ranked third through fifth; they all had

gone for Lockheed and Rolls-Royce. Had Boeing sought to weaken its

competition through a strategy of divide and conquer, it could hardly

have been more successful.

Yet Boeing was far from being in a position to rest on its laurels.

With two wide-bodies of a size and price just below those of the 747,

and with their builders all pushing vigorously for further sales, the

Seattle people were under great pressure. They had a lead over the

DC-10 and L-1011, in terms of being able to offer early deliveries; but

any slippage in the 747 program would back them right up against the

competition. Rather than selling Cadillacs because Juan Trippe had

them, Boeing would have to face Chevies that had been tailored with

great care to meet the needs of the widest possible range of buyers.

In pursuing this program, Boeing faced difficulties that went be-

yond the sheer size of the aircraft and the need for its vast new Everett

facility. The 747 was setting new marks in complexity. For instance, it

was so large that not one of its control surfaces, such as ailerons or

rudder, could be deflected through the use of a pilot's muscles. The

demands of safety then required four independent hydraulic systems,

where earlier jetliners, such as the 707, had gotten along with only two.

The demands on suppliers also were correspondingly greater than on

the earlier programs. In turn, the task of assembling wings and tail

surfaces was that much more complex.

Moreover, the people who would perform the work of assembly

were not always the highly skilled production workers on whom Boeing

had long relied. The mid-1960s had brought a boom and had taken

available aircraft assemblers for existing programs, leaving relatively

few for the 747. During 1967, during the buildup for this newest effort,

Boeing hired thirty-seven thousand employees and let twenty-five thou-

sand go. The company was resting its prospects on its most inexperi-

enced people.
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Then there were the engine problems. These came to the fore fol-

lowing the rollout of the first 747 in September 1968 and dogged that

program as it proceeded through flight test and initial production. No

one ever expected that the rollout would lead in mere weeks to commer-

cial service, for Boeing had planned from the outset to use the entire

year of 1969 in testing five such aircraft. Still, in the words of John

Newhouse of the New Yorker,

William Allen, now the honorary chairman, says that what he

remembers best about the engines is that "they didn't work."

Boeing used eighty-seven engines in testing the 747; sixty of them

were destroyed in the process. At one time, Boeing had four 747s

to be tested, and couldn't get more than one of them off the

ground at a time, because so few of the engines were working.

By 1969, finished 747s were rolling off the line, but there were

no engines for them. Instead, Boeing was obliged to hang cement

blocks on the wings so as to balance the airplanes and prevent

them from tipping over. Malcolm Stamper, who is now Boeing's

president but was then director of the 747 program, says, "We

were rolling out gliders instead of airplanes."3

The flight tests disclosed a new engine problem known as "ovalization,"

which cropped up only after hundreds of hours in the air. It resulted

from wear in the compressor assemblies that distorted the circular cross

sections of stator arrays into an oval shape, with loss of power and

considerable increase in fuel consumption. This resulted from the en-

gines' high thrust, which reacted against their supports and bent the

engine casings. A cure emerged in the form of a steel yoke that would

stiffen the case, but it took time to apply.

Meanwhile, new orders were drying up. During 1967, 1968, and

1969 the total backlog of airliners on order, of all types, fell to one-third

of the peak level, their value dropping from $3.2 billion to $1.1 billion.

This in no way reflected a falloff in passenger demand, for airline traffic

was zooming. But the carriers had anticipated this growth and had

allowed for it with their earlier purchases. Then in 1970, as a recession

arrived, passenger traffic went flat. It would not rise again until 1972.

Airlines responded by cutting further orders close to zero. John Steiner,

who had become a vice president, noted that "at the bottom, we did not

sell a single commercial airplane to a U.S. trunk carrier for a period of

seventeen months."
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The 747 took its lumps as well. Airline executives, sensing their

opportunity, moved to sweeten their terms of purchase. Instead of pay-

ing 50 percent of the purchase price prior to delivery, they dropped the

amount to 30 percent. It didn't help; in the year and a half after Septem-

ber 1970, Boeing sold only two 747s within the entire world. Total

orders were barely two hundred, which was too few to cover the pro-

gram's costs. And even when the Everett facility rolled out production

747s, they were not always in condition for service. In March 1970, two

dozen of these craft were parked outside the factory waiting for their

engines. Together with other 747s in final preparation, Everett had a

total of $800-million worth of aircraft on hand. Boeing couldn't receive

the airlines' checks, for payments due on delivery, until these planes

were actually ready for commercial use.

These cash-flow problems were bringing dreadful consequences to

the company's debt. Boeing was following conservative accounting

practices and was maintaining the trust of its bankers. That helped as

company debt, owed to a syndicate of banks, reached the $1-billion

mark. But in 1970, William Allen and Hal Haynes, his chief financial

officer, tried for a further increase in their credit line and met defeat.

To win further leeway, Boeing had few choices. The firm could not

pursue Douglas's solution of seeking a merger. It was heavily burdened

with debt; who would want to buy it? Nor could the company raise

capital by issuing new stock; its shares on Wall Street were in a slump.

Because it was indebted beyond the value of its net worth, there was no

equity on which to base an offering of new bonds or debentures. The

firm could do little more than fall back on its own resources, instituting

sweeping reorganizations aimed at boosting efficiency, paced by mas-

sive layoffs.

The Commercial Airplane Group was by far the largest part of the

company, and its employment peaked at 83,700 during 1968. Layoffs

proceeded at a modest rate during 1969 but stepped up abruptly during

1970, as the number of employees fell below thirty thousand by year's

end. During one week alone, some five thousand people received pink

slips. Firings reached to the top of major organizations. Even vice presi-

dents received the axe. People took to saying that an optimist was

someone who brought a lunch to work; a pessimist kept his auto engine

running in the parking lot while he went inside.

Many cutbacks took the form of shutting down manufacturing

facilities and trying to find how far downward a plant could go while
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still retaining the ability to operate. Steiner recalls that "in two cases we

had to move out of new and very beautiful facilities back into old and

more dismal ones." Unneeded washrooms had their doors locked, and

janitors were fired until fungus began to grow on the floors. Other

maintenance services were cut back until doors started to jam. During a

campaign to remove unnecessary phones, one manager met his quota by

taking out his own.

In Seattle as a whole, the consequences were devastating. Each

unemployed Boeing worker cost the job of at least one other person in

the local economy, from the loss of the worker's purchases and other

spending. The resulting multiplier effect sent unemployment to 13 per-

cent. About the same number of people were on welfare or receiving

food stamps. Apartment managers offered a month's free rent and a free

stereo. Nevertheless, over one-sixth of Seattle-area apartments were

vacant. Night after night, near the main airport, fewer than half the

available motel rooms were full. The operator of one of them, the Sky

Harbor, declared he would "rent any room for any price right now."

Enrollment in a free-lunch program for schoolchildren soared more

than fiftyfold. Auto sales were off by up to 50 percent, as more than a

dozen dealerships went under.

As people fled the area in droves, the demand for U-Haul trailers

grew so large that local agencies ran out of equipment to lease. Two

former Boeing employees put up a billboard near the airport, showing a

light bulb hanging on a wire and captioned,

Will the last person

leaving SEATTLE-

Turn out the lights

And as lights dimmed across the city, the SST was flying toward its own

St. Crispin's Day.

From the outset, the SST effort had faced a difficulty that people

summed up in the ironic comment "Boeing's never made a sonic

boom." It had avoided the world of jet fighter aircraft. It had failed to

win contracts for such aircraft as the Mach 3 XB-70 and the F-IH, an

Air Force fighter-bomber. Indeed, though Boeing consistently stood at

the top of America's planebuilders, the firm had never built a manned

aircraft capable of supersonic flight.

Its SST design nevertheless drew on a concept that was becoming

increasingly popular: the swing wing, a wing that could pivot in flight.
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During takeoffs and landings it would stand nearly straight out, with

little sweepback. Then, for high-speed flight, it would fold backward to

merge with the tail surfaces, producing a delta wing, triangular in shape.

Delta wings were standard on such supersonic aircraft as the SR-71,

B-58, and Concorde.

The swing wing, for its part, was a feature of the F-Il 1. Though

Boeing had failed to win a contract for that project, its designers had

learned a good deal about the swing wing while preparing their unsuc-

cessful proposal. This experience carried over to the SST. Still, in pro-

posing a swing-wing SST, Boeing was indeed breaking new ground. The

F-111, as built by General Dynamics, would have a loaded weight of

83,000 pounds. The SST was to fly with a peak weight of 675,000.

Within this supersonic vastness, the wings would pivot on two titanium

bearings, each three feet in diameter. Powerful jackscrews would push

on them, driven by three hydraulic systems. Nothing like that had ever

flown. To say it would work was a matter of calculations and predic-

tions, not of experience solidly grounded in operational flight.

The SST of Boeing's 1966 plans, which won the FAA competition,

was to exceed the Boeing 747 in size. But in the words of Edward Wells,

the company's most knowledgeable designer,

The strange thing about the middle phase of the SST experience

was that the more we came to know, the less-well things worked

out for us. Instead of entering into a situation where the prob-

lems began to offset one another, the problems were actually

compounding. Where they should have started to converge, they

continued to diverge. They were beginning to point more and

more in the same direction, to a conclusion that we had been

trying to hold off.4

This conclusion was that the swing-wing design wouldn't work. It

would demand an all-up weight of at least 750,000 pounds, which

would be unacceptably high. Here was the fattening of the 747 all over

again, driven now by basic problems of design at the frontiers.

The only way out was to go back to the drawing board and try again.

The design that emerged carried no trace of a swinging wing. The wing

instead would be a delta of standard type, with small and highly swept

forward extensions. The FAA gave the new design its approval early in

1969, with the understanding that this change would delay the first

flight of the prototype from late 1970, as originally planned, into 1972.
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America's SST design in its final form after 1968. (Boeing)

That was not a long delay for this business. But it meant the

program would reach its peak demand for funds just as the environ-

mental movement was rising to its height of influence.

This movement drew its strength from a surge in public outrage

against air and water pollution. As early as 1965 the Opinion Research

Corporation, a polling organization, found that up to one-third of the

American people viewed such issues as serious. Here stood a level of

concern that no political leader could ignore. By 1970 nearly three-

quarters of the public shared this attitude, representing a power capable

of sweeping everything before them.

Matching this rise was a dramatic increase in the prominence and

clout of leading environmental organizations. In 1967 the Sierra Club,

then with only fifty-five thousand members, was already one of the
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largest and most active of these groups. Its emphasis was on protecting

wilderness areas; its focus at the time was on a regional issue, fighting

the construction of two dams on the Colorado River. To win political

backing, it had to bend to the needs of such powerful senators as Henry

Jackson, chairman of the Senate Interior Committee and a strong SST

supporter. By 1971 its membership was at two hundred thousand and

rising, and its leaders were taking pivotal roles in the fight against the

SST.

The steady growth in environmental concern during the late 1960s

recalls the widening power of the civil rights movement. A turning point

for that movement had come in Birmingham, Alabama, in May 1963,

when the nation watched as that city's commissioner turned police

dogs and fire hoses against protesting citizens. For the nation's environ-

mentalists, a similar moment came early in 1969 in Santa Barbara,

California.

The Santa Barbara Channel is rich in offshore oil; a line of drilling

platforms stands six miles out to sea. Early that February, an oil-well

blowout sent vast flows of crude into the water, where it quickly drifted

onto the beaches. The Santa Barbara beaches were as highly prized as

those at Malibu, and they turned from shining white to gummy black.

The very waves of the ocean lay unformed as they drowned beneath the

thick suffocating scum. Its stink blew into the canyons, a mile and more

inland. It took live steam to remove this ugly mess from the hulls of

boats, and the toll of birds and sea life was immense. The historian

William Manchester would write that "pelicans dove straight into the

oil and then sank, unable to raise their matted wings, and the beaches

were studded with dead sandpipers, cormorants, gulls, grebes, and

loons, their eyes horribly swollen and their viscera burned by petro-

leum."

With both the SST and the environmental movement advancing

from strength to strength, William Shurcliff, of the Citizens League

Against the Sonic Boom, was pursuing his own activities. In July 1969

he received valuable support as David Brower, who had been executive

director of the Sierra Club, founded Friends of the Earth. It took a

strong anti-$ST stance. The following March, a wealthy Baltimorean,

Kenneth Greif, took the initiative in organizing a nationwide coalition

of SST opponents. The Sierra Club now signed on. So did the National

Wildlife Federation, the Wilderness Society, and the Consumer Federa-

tion of America. In this coalition, the opposition had an instrument

suited for work in the political arena.
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A nucleus of sentiment against the SST program already lay at

hand within the Senate, where William Proxmire regarded its economics

as most curious. The plan called for the FAA to put up $1.3 billion to

carry the program through the construction and test of two prototypes.

The SST then would go into production, and Boeing would pay the

government a royalty on each plane sold.

The federal outlay thus was "not a subsidy, it's a loan," said Wil-

liam Magruder, a Lockheed man who had taken over as SST program

manager. "By the time the 300th airplane is sold, all of the Govern-

ment's investment will be returned to the U.S. Treasury, and when we

sell five hundred airplanes, there will be a billion dollars in profit to the

Government."

In response, about the mildest of Proxmire's arguments was that

Uncle Sam was not a venture capitalist-if this "loan" was so profit-

able, then Boeing should tap into its banks instead. Referring to Presi-

dent Nixon's SST budget request for fiscal 1971, he added, "We are

being asked to spend $290 million this year for transportation for one-

half of one percent of the people-the jet setters-to fly overseas, and

we are spending $204 million this year for urban mass transportation

for millions of people to get to work. Does that make any sense?" His

colleague Gaylord Nelson, another Senate opponent, described the SST

as "a high-cost, high-fare plane being built to serve a small constituency

that may be willing to pay a substantial extra fee to save three hours'

travel time to Europe. These people are flying on expense accounts or

fat pocketbooks. If there is sufficient demand to support such a plane, it

should stand on its own and be built without subsidy."5

The immediate focus of attention was a congressional hearing held

in May 1970, with Proxmire as chairman. He chose the witnesses with

care. Among them was Richard Garwin, a senior physicist at IBM who

had participated in a White House review of the program. Calling for an

immediate end to its federal support, Garwin asserted that "the SST will

produce as much noise as the simultaneous takeoff of fifty jumbo jets."

He drew concurrence from Russell Train, a member of Nixon's Council

on Environmental Quality, who described such noise as the SST's "most

significant unresolved environmental problem."

Train also opened a new attack by introducing the issue of whether

a fleet of SSTs might damage the upper atmosphere. The air at its

cruising altitude, some sixty-five thousand feet, is very dry and low in

humidity. It also is rich in ozone, which forms a layer that protects the

earth from the sun's dangerous ultraviolet rays. Train stated that the
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SST would discharge "large quantities of water vapor, carbon dioxide,

nitrogen oxides and particulate matter." He added that "500 American

SSTs and Concordes flying in this region of the atmosphere could, over

a period of years, increase the water content by as much as 50 to 100

percent." This water vapor, formed copiously from the burning of jet

fuel, could destroy some of the ozone, putting the world at greater risk

from the ultraviolet. Proxmire welcomed Train's statement as a "block-

buster."

The turn of the tide quickly became evident. During the previous

autumn, SST funding had passed by large margins in both the House

and Senate. But on May 27, voting on the 1971 budget, the House

passed the bill by a margin of only thirteen votes. With such a narrow

victory the SST might quickly fall, and opponents took new heart.

During the summer of 1970, critics sprouted anew like wheat in

Nebraska. In July the Airport Operators Council, representing all major

American airports, stated that the SST should receive funding only if it

could meet stringent noise standards. In August a group at MIT, the

Study of Critical Environment Problems, gave further support to con-

cerns about the upper atmosphere. It stated that a fleet of SSTs could

produce effects similar to those of the 1963 eruption of the volcano Mt.

Agung, which had increased stratospheric temperatures by as much as

twelve degrees. In September the prestigious Federation of American

Scientists came out against the SST. So did the mayor of New York,

John Lindsay, who was widely viewed as the Republicans' answer to the

Kennedys.

Also in September, Kenneth Greifs coalition orchestrated a devas-

tating attack on the SST's economic prospects. Over a dozen prominent

economists signed individual statements stating their criticisms. The

group included Paul Samuelson, Milton Friedman, Kenneth Arrow,

John Kenneth Galbraith, Wassily Leontief, Walter Heller, and Arthur

Okun, who had chaired the White House's Council of Economic Advi-

sors. Only one leading economist, Henry Wallich, came out in favor.

Senate leaders put off the vote until after the November elections,

a move that SST supporters hoped would allow some senators to vote

with less fear of public pressure. In fact, however, the delay gave oppo-

nents more time to organize. A leading supporter was Warren Mag-

nuson of Washington. On November 30, sensing defeat, he introduced

a last-minute bill to ban overland flights that would produce sonic

booms. It was too late; such bills had been in the congressional hopper

since 1963, and the fact that this one passed unanimously was not
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important. After all, it might later face repeal once a large fleet of SSTs

was actually flying. Early in December the Senate voted down the SST,

52 to 41.

That was not the end of the matter. The House, after all, had

supported it back in May, albeit narrowly. Now a conference commit-

tee recommended a compromise: to continue the SST program, but with

reduced funding. The issue was not settled; it now would take the form

of whether Congress would accept or reject this new arrangement. And

this vote would not take place for three months.

Again, though, time was working for the opponents. In January

1971 the citizens' group Common Cause, which was growing in influ-

ence, announced its opposition. So did Charles Lindbergh, still active

after all these years. He had long held a seat on Pan Am's board of

directors, and had become an ardent environmentalist.

A new round of congressional hearings would precede the votes,

and again the opponents had further ammunition. Its basis lay in a 1969

paper by the atmospheric scientist Conway Leovy. Writing in the Jour-

nal of Geophysical Research, he had set forth his "wet oxidation"

theory, whereby water vapor in the stratosphere could speed the de-

struction of ozone.

At the hearings, James McDonald of the University of Arizona, a

member of a National Academy of Sciences panel on climate modifica-

tion, asserted that five hundred SSTs could deplete enough ozone to

produce ten thousand new cases of skin cancer in the United States. This

would result from the increased power of the solar ultraviolet. McDon-

ald's charges caused a sensation; yet in an important way his conclu-

sions were conservative. He had considered only water vapor; he had

not taken into account SSTs' production of nitrogen oxides. The chem-

ist Harold Johnson, at the University of California at Berkeley, would

soon remedy this. His calculations showed that five hundred SSTs could

destroy half of the ozone layer.

Not all the arguments were on Proxmire's side. During 1970 the

pro-SST forces had consisted largely of the usual corporate interests, but

by early 1971 they were stiffening their strength. A key argument in-

volved jobs: With the Concorde as an SST in being, an American riposte

was essential. That argument had failed to win more than divided sup-

port among union leaders, but now George Meany, head of the AFL-

CIO, came out in favor of the SST. Nixon Administration officials also

weighed in with endorsements. Even William Ruckelshaus, director of

the new Environmental Protection Agency, argued in favor of building
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at least the two prototypes. The acoustics expert Leo Beranek, chief

scientist of the firm of Bolt, Beranek and Newman, concluded that

production SSTs could be quiet enough to meet FAA noise restrictions.

There also was countering testimony on the atmosphere, as William

Kellogg, associate director of the National Center for Atmospheric Re-

search, stated that effects due to SSTs would be imperceptible amid

those due to natural causes.

Yet by 1971 the issue was well past being one of whether design

refinements might address certain objections or whether new research

might lay scientists' concerns to rest. The public simply was against the

SST-by over 85 percent in opinion polls. In 1971 barely half of all

Americans had ever flown in any kind of airplane; supersonic flight to

Europe was as far beyond most expectations as a visit to Shangri-La.

And if taxpayers' dollars were to go for a plane that people would find

not only useless but noisy and possibly dangerous to boot-well, that

was too much. The Los Angeles Times cartoonist, Paul Conrad, caught

this spirit neatly by showing an SST's four engines as garbage cans,

spewing refuse that included a dead cat.

Even so, the final vote was close. As recently as December 1970 the

House had maintained its narrow margin of support. Now, however,

Congressman Sidney Yates, a key SST opponent, took the floor and

said, "I demand tellers with clerks." This set in motion a new proce-

dure, in use only since the beginning of the year, whereby the votes

would be recorded. Unable to vote in secrecy, as it had done before, the

House gave the SST a wave-off, 215 to 204. The Senate repeated its

earlier no vote, and it was all over.

Those early months of 1971 indeed represented a winter of discon-

tent. Boeing now had taken three major blows. It had gone very deeply

into debt, building 747s that it couldn't deliver. It had amputated over

fifty thousand workers and sent Seattle into severe distress, amid an

industry-wide slump, and now it had lost the SST as well. The fall of the

SST was also severely disheartening at General Electric, which would

have built its engines. Lockheed and Douglas, for their part, had seri-

ously weakened each other. Each had to pay for its own workforce and

production facilities, while splitting the market for wide-body trijets

with its rival. In addition, Douglas was caught in the same slump that

was vexing Boeing.

Yet there was more. As the SST was riding to defeat, both Lock-

heed and its partner, Rolls-Royce, were facing the imminent threat of

outright bankruptcy. If that happened, these firms could go out of
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existence, with their assets and corporate divisions selling off to com-

petitors at fire-sale prices. At the focus of this latest and most serious

crisis stood a single man: Daniel Haughton, the chairman of Lockheed.

Haughton had come up in much the same fashion as his master

designer, Kelly Johnson. Johnson had grown up in the north woods of

Michigan; for Haughton it was the backwoods of Alabama, across the

hills from Birmingham. Haughton's father farmed, worked in a coal

mine, and tended store. Daniel did much the same, cutting timber for

the mine and helping in the store. As a child he had no wish to go to

school, for as he would recall, "I just plain wanted to stay on the farm

and look after my calves and goats." But once he started, he took to it

avidly, racing through to a high-school diploma in only nine years.

Kelly Johnson worked his way through the University of Michigan.

Haughton pursued college in similar fashion, at the University of Ala-

bama. He drove buses; he worked in the coal mines as a dynamiter and

a loader. However, he studied accounting rather than engineering. He

made his way to California in 1933, at nearly the same time as Johnson,

but worked in several other companies before joining Lockheed. The

year was 1939; the times were propitious. The firm still was small

enough for him to catch the attention of its senior executives, who

spotted him as a man of considerable talent. In addition, with war

imminent, Lockheed was poised for rapid growth.

Haughton had a naturally gracious and modest manner, and his

conversation retained a regional flavor. Faced with a chancy business

proposition, he responded by saying, "I have all the risk that I can say

grace over." Presented with unpleasant news, he said, "That scared my

mule." But no one could doubt that steel lay beneath the red earth of his

upbringing. He came up on a fast track, serving as general manager of

Lockheed's enormous Georgia division, then taking over the executive

vice presidency of the entire company. He became president in 1961,

chairman in 1967.

As president, during 1965, his stewardship of the C-5A effort had

hatched some chickens that would later come home to roost. The com-

pany had needed the work quite badly; if it had lost the contract, it

would have had to shut down that Georgia division, a major operating

arm. To guard against this, Haughton had "bought in," submitting an

unrealistically low bid of $1.95 billion. Even the Air Force had esti-

mated that $2.2 billion would be more like it.

Then, amid escalation of both inflation and the Vietnam War, the

C-5A program encountered major strains and delays. Costs went
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through the roof. By 1971 the Pentagon had budgeted an extra $1.3

billion to cover Lockheed's share of the overruns.

Most of this would be charged to the taxpayers, but Haughton

would take his lumps as well. Early in 1971 Haughton, now chairman,

agreed to refund $200 million to the government. That wiped out a

modest profit; it even cut into the company's net worth. This would not

be good news at the annual meeting, but business was business, and this

transaction meant that Lockheed could begin to put the messiness of the

C-5A behind it. Haughton executed the agreement, headed for the air-

port, and flew to London to talk about the L-1011 with people from

Rolls-Royce. As he later put it, "For about fourteen hours I felt good."

But Rolls had been buying in as well, and for the same reason: It

needed the business. Its 1968 contract with Lockheed had committed

Rolls to develop its turbofan, the RB-211, for a fixed price of $156

million and Lockheed to pay $840,000 for each engine. But Rolls was

also pushing onto new ground. This became apparent as its activities

proceeded.

Rolls had been pioneering in the development of carbon fiber, a

strong and very lightweight material. In selling the RB-211, a key point

had been the firm's intention to build its fan of Hyfil, a proprietary

carbon-reinforced epoxy. Hyfil resembles materials similar to plastics

used in today's tennis rackets, and its use in the three engines of an

L-1011 stood to save the weight of five passengers. But such fans must

stand up to collisions with seagulls in flight, and Hyfil's merits would

rest on its ability to pass the chicken test. This involved a cannon that

would fire four-pound chickens at an engine operating at full speed on

a test stand. The blades broke under the impact, which meant the fan

would have to use the conventional material, titanium, for its blades.

Titanium was resilient but heavier than Hyfil, and this change marked a

sharp setback for the RB-211 program.

Amid a general slump in aviation, Rolls went on to report a very

large loss for the first half of 1970. Its chairman, Sir Denning Pearson,

turned to the recently elected Tory government of Prime Minister Ed-

ward Heath. The Tories were just as willing as Labour to play this

game; they offered a subsidy of $100 million. However, Pearson would

have to go; the firm would have a new chairman, Lord Cole. His board

members would include a representative of the government, Ian Mor-

row, who specialized in healing sick companies. Morrow soon arranged

for an independent accounting firm, Cooper Brothers, to audit Rolls's

books.
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There was ample opportunity for questions, for Pearson had been

using accounting practices that make bankers wince. Since 1961 he had

avoided debiting the expenses of jet-engine development in the years

they were incurred. Rather, he held them over and debited them in

subsequent years, as these engines reached their customers. This

amounted to prorating the development cost against income from sales.

In this fashion, Rolls had reported a string of profits prior to the crash

of 1970. But now it was not easy to learn just what was the total of the

firm's liabilities.

The Cooper audit even had difficulty estimating the cost of com-

pleting development of the RB-211. The 1968 contract had specified

$156 million. Early in 1971 it was at least $408 million. In turn, Lock-

heed had contracted to pay $840,000 for each engine, a price that

supposedly would allow Rolls to make a profit. But the bare-bones cost

of production, even without profit, would now be $1.1 million. In

addition, Rolls would deliver the engines late. As a consequence, it faced

an additional penalty of $120 million.

All this meant that the firm was well past the point where an extra

$100 million from the government, or even $200 million, could make a

difference. Late in January 1971, Lord Cole learned that he lacked the

means to proceed with the RB-211. His board of directors promptly

voted to place the entire company in receivership. In a word, Rolls was

bankrupt.

Haughton didn't know that, and this would be very bad news.

Britain's bankruptcy laws are far more stringent than those in the

United States. American law works to protect a company against its

creditors, shielding the firm against debts and legal claims while seeking

a reorganization that can open a path to profitability. But in Britain, the

creditors come first. A company is not permitted to operate if it has no

prospect of success. Rather, it must sell off its assets and go out of

business.

The Rolls-Royce board reached this decision on January 26 but did

not announce it publicly. A week later Haughton, newly arrived at the

Hilton Hotel, received a phone call from Lord Cole of Rolls: Could they 

 meet privately at the Grosvenor House? Cole proceeded to tell him the

news, which was both unexpected and crushing. When other executives

arrived, for a previously scheduled luncheon, they found Haughton

looking "as if he had got a bullet between the eyes."

The bullet was aimed more at Lockheed than at its chairman, for

those engine intakes on the L-1011 were all too likely to suck the
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company to its own bankruptcy. There simply was no easy alternative

to the Rolls engines. To turn to Pratt & Whitney for its JT-9D turbofan

or to General Electric for its CF-6 would cost a year in time and $100

million in development costs. That was because those engines would not

slip in neatly as replacements. There would be need for extensive re-

design of nacelles and engine installations, starting with wind-tunnel

tests, proceeding through reconsideration of weight distributions, and

ending with extensive new tests necessary to win FAA certification.

Lockheed would receive a triple blow: a massive overrun, a set of prices

charged to airlines that would bring further losses on each sale, and

penalties payable to the airlines for late delivery.

In addition, Lockheed already was deep in hock, having drawn

$350 million from a $400-million credit line held by a syndicate of its

banks. It could not turn to the Defense Department for help; the settle-

ment of the C-5A had also settled other outstanding issues. The com-

pany's stock was depressed. Worse, the L-1011 itself was stirring little

interest. It had pulled in as many as 168 orders back in that halcyon

spring of 1968, but since then the total had grown by only 10. It had not

booked a single order in over a year. Yet to abandon the L-1011 was

unthinkable. Its overhang of bank debt could drive Lockheed as well

into insolvency.

Rolls's receiver, Rupert Nicholson of Peat Marwick and Mitchell,

took control of that company on February 4. On the same day, the

bankruptcy was announced in the House of Commons. As one official

told the magazine Fortune, "The news was like hearing that Westmin-

ster Abbey had become a brothel." Prime Minister Heath might have

bailed out everyone by nationalizing the whole of Rolls, but he had

excellent reason not to. His legal advisers held that by doing so, the

government could become liable for Rolls's debts, the magnitude of

which was unknown even to the auditors from Cooper Brothers. In-

stead, Heath would take over only the portions of the company that

were building military equipment. The receiver could sell off the divi-

sion that was building the famous motorcars, which was profitable and

would readily find a buyer. As for the RB-211, Heath would leave it to

twist slowly in the wind.

This approach drew vigorous objection in Parliament. Jeremy

Thorpe, leader of the Liberal Party, stated that the L-1011 would then

be "the largest glider in the world." Worse, a default on Rolls's contract

with Lockheed would "throw into doubt our credibility, our commer-

cial competence and our good faith in all spheres of advanced science."

252

Labour M.P.'s raised the issue of jobs; some twenty-four thousand

people were working on the RB-211, at Rolls and at its subcontractors

and suppliers.

Faced with such arguments, Heath unbent slightly, agreeing to

have his defense minister take a closer look at the engine's prospects.

This minister, Lord Carrington, appointed three investigators that he

referred to as his "ferrets," whose report a few weeks later struck a

more hopeful note. The RB-211 was meeting its performance goals in

runs on the test stand. That was important; it meant the engine after all

could be a technical success. Moreover, its development could go to

completion for an extra $288 million.

Even so, the odds against saving the RB-211, and hence Lockheed,

were formidable. Twenty-four banks were directly involved, as Haugh-

ton's creditors. At each one, senior managers were highly averse to risk.

Nevertheless, they would have to live with it and accept more; they

might even have to throw good money after bad. Nine customers also

had ordered the L-IOl 1. Each had its own financial problems and could

solve them in part by enforcing contract provisions requiring Lockheed

to pay out money as a penalty for late delivery.

Still, the report to Lord Carrington meant that the outline of a deal

could begin to emerge. In essence, it would call on everyone to go back

to square one and renegotiate their contracts, paying little heed to the

legal commitments of the previous three years. Heath would need assur-

ances that Lockheed would in fact stay in business and not abandon the

L-IOl 1. Haughton would need more money from his bankers to give

him a base from which to offer such guarantees. He also would have to

pay more for his engines, while waiving penalties for late deliveries. For

their part, the airlines would have to accept higher prices and later

deliveries for their airplanes, again without receiving penalty payments.

Haughton now was the man who had to make it come together. He

had a prodigious capacity for work, which he now drew on. Often he

had flown in from the East Coast in his Lockheed JetStar, sleeping en

route on a couch, checking in at home for a quick shower, then reaching

his desk at three or four in the morning to begin his day's work. He also

had had long experience as a salesman. In this business that certainly

did not make him a Willy Loman, riding on a smile and a shoeshine.

Rather, it meant that although he was Lockheed's chairman, he had a

strong personal involvement in its sales. If an airline executive raised a

question, Haughton himself might turn up the next day in that person's

office to answer it.
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In dealing with all those banks and airlines, Haughton had to do a

lot of hand-holding. Two financiers, a vice president from Bank of

America and another v.p. from Bankers Trust, took to accompanying

him on his travels, as representatives of the entire banking syndicate.

Still, each airline and every bank would have to agree that such a deal

would represent the best possible outcome for its investors and stock-

holders. Each of them would naturally prefer to hold back and try for

better terms. But all would have to agree, at the same time, or the

chance for a deal would fall through. As Nixon's treasury secretary,

John Connally, put it, "Dan, your trouble is you're chasing one possum

at a time up a tree. What you've got to do is get all those possums up the

tree at the same time."

The most elusive of those possums would be the U.S. government.

Early that spring, Haughton became aware that he could build a fragile

arch that might support Lockheed, Rolls, and the L-1011. But its key-

stone would be a new line of bank credit totaling $250 million. Lock-

heed lacked the assets to pledge as collateral, and its financiers would

certainly demand security. However, that might be available through a

federal loan guarantee, a pledge that the Treasury would reimburse the

banks if Lockheed should fold. On May 6, Connally met with Nixon at

the White House and announced that the Administration would send

the necessary legislation to Congress.

There it would face a minefield of opposition. Congressman Wright

Patman, chairman of the House Banking Committee, had blocked fed-

eral support for the bankrupt Penn Central Railroad only a year earlier

and was highly skeptical of the new measure. Senator William

Proxmire, slayer of the SST and a harsh critic of Lockheed, was ready to

filibuster against the loan guarantee. Lockheed was an important de-

fense contractor, but if it went bankrupt the Pentagon would find a way

to rescue its military projects, and the L-1011 was entirely a commercial

venture. It was to feature British engines, a point that did not escape the

attention of lawmakers with ties to General Electric and Pratt & Whit-

ney. And an alternative, the DC-10, was already on the verge of entering

service.

Weighing against these arguments was a single word: jobs. Haugh-

ton, testifying before Patman's committee, stated that as many as sixty

thousand people would be out of work if the L-IOl 1 were to fail. The

Democratic Party, which controlled both House and Senate, was still

the party of Senator Hubert Humphrey, a strong labor man. Having

shot down the SST as recently as March, Congress could not lightly
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 affront the unions a second time, particularly since the country was still

in a recession. And 1972 would be an election year.

The outcome was as thin as the wing of an F-104. On July 30 the

House approved the bill, 192 to 189. The measure then moved to the

Senate, which was due to recess for a month on Friday, August 6.

However, Haughton had warned that by September, Lockheed would

be out of cash. The Senate leadership responded by bringing the bill to

a vote the previous Monday. California's Senator Alan Cranston, a

principal backer, had been doing the nose-counting and calculated that

it would lose by the margin of a single vote. He tried to win over Lee

Metcalf of Montana, whose no vote seemed soft, and as the calling of

the roll reached its conclusion, Metcalf saw that his vote was likely to

be decisive. He told Cranston, "I'm not going to be the one to put those

thousands of people out of work." He voted yes, and the loan guarantee

passed by a margin of 49 to 48.

With this, the cup of bankruptcy passed from the lips of both

Haughton and Lord Cole. Rolls's people would go on to become leaders

in the business of building engines for wide-body airliners. Lockheed,

for its part, was already returning to profitability. The L-1011 would

not succeed in the marketplace, but at least the program would go to

completion. Its builders would construct 250 of them, rolling out the

last one in 1983. However, it did not earn back its development costs.

With the L-1011, Lockheed retired from the business of building com-

mercial airliners. Henceforth it would make its living entirely as a mili-

tary contractor.

By contrast, McDonnell Douglas enjoyed at least a modest success

with its DC-10. It went on to build 446 during the life of the program.

However, here too the strains of the competition with Lockheed would

continue to show their influence for decades into the future. The DC-10

would stand as the last wholly new airliner designed at Douglas. It

would see variants and stretched versions, including a major upgrade,

the MD-11. But this would amount to nothing more than the process by

which the DC-4 evolved into the DC-6 and DC-7. Douglas was stuck,

left with a product line whose basic character dated to 1968, with no

chance to break with this past and move forward with new and fresh

designs.

Then there was Boeing. It had introduced two other airliners, the

727 and 737, and these now would carry the company's fortune. In

working to trim away corporate fat, an important action lay in consoli-

dating production of these airliners, and of the 707, within a single set
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of facilities in Renton. Jack Steiner called in the six executives who ran

the three programs. He ordered them to prepare the necessary plans,

warning them that three of them would be demoted or even let go. As

this consolidation proceeded, a spanking-new 737 plant went up for

sale, with production lines capable of handling sixteen airframes.

The company held what amounted to a three-year yard sale, selling

machine tools, oscilloscopes and other test equipment, typewriters and

desks, even janitors' supplies. The biggest items were a pair of wing-

panel riveters from the 737 program, worth $1.2 million when new.

Another problem lay in two dozen unsold aircraft. Boeing had built

them to order for various airlines, but those carriers had proven unwill-

ing to pay for them. All were customized and demanded a good deal of

modification before new buyers would write their checks. In Steiner's

words, "We were under such pressure to dispose of those aircraft that

at one time I even moved some around behind a hangar to where they

couldn't be seen so easily."

Day-to-day production activities also saw sweeping change. Parts

shortages had a way of holding up work at critical moments, and man-

agers put a good deal of effort into making sure that workers would

have what they needed at the right times. The other side of the coin was

to keep costly items from gathering dust because someone had ordered

them too soon. "By making sure we watched our inventory," Steiner

wrote, "we were able to off-load $28 million worth of engines we had

in the pipeline. It used to be that Boeing held an engine four months

before it was installed. We cut that down to four weeks or two weeks or

something like that. "

On the production lines, workers saw change as well. "A man was

at his place of work only 26 percent of the time," said Steiner. "He was

going around to get tools, to get parts, to get approvals from some

modification engineer, to do anything but build airplanes." Managers

made sure that assemblers would have more of what they needed, di-

rectly at hand, and the actual time at work rose sharply. The 747 had a

different problem. Because of its sheer size, mechanics were walking a

total of 72 miles per airplane. Relocation of tools helped to reduce this

mileage.

All these changes brought sharp reductions in the time needed to

build a 707, 727, or 737. In 1966 this had averaged seventeen months,

from customer order to delivery. By 1972 it was down to eleven

months. "You may ask why the hell we didn't do that earlier," Steiner

added. "The answer is I don't know. We never had to. We could have
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done better. Any time you're faced with extinction you develop abilities

you didn't know existed."6

The upshot was that even though Boeing was deep in the hole on

the 747, and even though new orders had dried up for a time, the

company was able to meet its commitments to its lenders, and stay in

the black along the way. Yet while Boeing might help itself by building

aircraft at lower cost, it could save itself only by winning new orders.

Here too Steiner was in the forefront, gaining advantage by offering

new versions of the humble 727 and 737.

Those aircraft dated to the era before wide-bodies and were be-

coming old hat. To compete, they would have to take on the features of

the wide-bodies: longer range, quiet engines, low operating cost per

seat-mile, plenty of seats for the purchase price. Pratt & Whitney had a

design for a suitable engine, and in 1969 Boeing launched its production

by ordering thirty on speculation, anticipating that it would win the

orders that would pay for them. Extra thrust from these engines permit-

ted use of shorter runways and allowed aircraft to carry enough fuel to

boost their range by as much as 50 percent. Acoustically treated na-

celles, lined with sound-absorbing material, reduced the noise during

landing approach to a level even lower than that of a DC-10. That was

important; approach noise was provoking the most complaints from

people living near airports. Boeing's new production efficiencies permit-

ted cut-rate sales. What was more, the new 727s offered reduced oper-

ating costs. As a final touch, Boeing gave the cabin a "wide-body look"

by introducing trompe l'oeil effects. Its salesmen hoped these would

convince passengers that they were sitting in aircraft with the roominess

they were coming to expect.

These improvements amounted to offering more airplane for a

purchaser's dollars, and they brought results. In September 1971 the

president of Braniff, Harding Lawrence, announced that he would chal-

lenge the wide-bodies on his domestic routes by ordering the new 727s.

He expected that their economics would be favorable, and he antici-

pated that he could take advantage of their modest size by offering more

frequent flights, giving travelers a wider choice of departure times. Boe-

ing went on to encounter five situations that pitted these advanced 727s

against the DC-10 or L-1011. In Steiner's words, "We won in all five

cases."

Similar improvements offered good advantage for the smaller 737,

and for this aircraft, Boeing could do even more. A prime focus of

attention proved to be airlines of the Third World, which often were
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operating from gravel runways. To have a jetliner take off and land on

gravel seemed madness, for a single stone could ruin a costly engine. But

Boeing's people introduced a gravel-runway kit that included a stone

deflector for the nose gear, along with an air jet to destroy the inlet

airflow that could pull rocks into a compressor. During 1971, six air-

lines chose between the new 737 and its competition. All six picked the

737. Indeed, officials in Saudi Arabia liked the Boeing product so well

they bought five of them and sold their existing airliners.

At the nadir, Boeing indeed had been close to bankruptcy. "We

have never revealed how close we got to the edge," wrote Steiner. The

danger, of course, lay in the 747. In the words of William Allen, "The

magnitude of the risk and the capital required were sufficiently great

that, at best, we knew that it would strain the Boeing Company. It was

really too large a project for us." He had hoped to carry less than a

billion dollars in debt, but the actual amount topped $2 billion. Much

of the difference lay in nearly complete but undelivered aircraft that sat

outside the Everett plant, waiting for their engines. At the worst, Boe-

ing's syndicated debt, owed to its banks, set a record at $1.2 billion.

At that nadir, late in 1971, employment in the Commercial Air-

plane Group was down to 20,750 from its peak of 83,700 in 1968.

Seattle had the highest unemployment in the nation, and its sister city,

Kobe in Japan, was sending food parcels and relief funds. Production of

the 707, 727, and 737 was forecast to fall to three per month during

1972; the 747 had gone for nearly three years without a single sale to a

domestic airline; the SST was dead. But as sales of the improved 727

and 737 took hold, prospects brightened. Production of the three nar-

rowbodies rose and rose again. Debt went down rapidly; in 1973 alone,

Boeing paid off nearly half a billion dollars. Better yet, orders for the

747 picked up. Yet it was the 727 that became the company's mainstay,

as orders topped thirteen hundred. That made it the top-selling airliner

of all time.

The Concorde was still out there, as a loose end that was rapidly

being tied up. Its fate came into clear focus even before the energy crisis

of 1973. At its peak, Concorde had attracted seventy-four options from

sixteen airlines. Then in mid-1972, the question arose in a serious way

whether those options meant anything more than greetings from well-

wishers.

Late in July the British and French national airlines converted some

of their options into formal orders as BOAC signed contracts for five

aircraft and France for four. This started clocks ticking in the offices of
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America's principal overseas carriers, Pan Am and TWA; they had six

months to exercise their own options or they would lose their delivery

positions. Since the days of the Lockheed Constellation those airlines

had been leaders in ordering new equipment and setting the industry on

new paths, but now their leadership would run in a different direction.

The announcement from the larger of them set the tone:

Pan American will not exercise its options to purchase Concorde.

Pan Am's studies indicate that the airplane will be capable of

scheduled supersonic service but, since it has significantly less

range, less payload and higher operating costs than are provided

by the current and prospective widebodied jets, it will require

substantially higher fares than today's. Concorde does not ap-

pear to be an airliner that satisfies Pan Am's future objectives and

future requirements as the company now sees them.7

TWA followed suit, with its chairman, Charles Tillinghast, taking note

of its "dismal economics."

With that, the game was up. Only Air France and British Airways,

the successor to BOAC, would fly these airliners. The affair was ending

as it began, as an exercise in government subsidies, with aviation minis-

tries, aircraft plants, engine manufacturers, and purchasing airlines all

acting as arms of the state. In the end a total of twenty Concordes would

come off the lines: six retained for flight test and development, then

seven for each of those two carriers. Even the Comet had done better.

There would nevertheless be an era of supersonic commercial

flight, and it arrived in the United States, such as it was, in May 1976.

In that month the Concorde began flying to Washington's Dulles Air-

port, which the FAA operated and for which that agency held the

landing rights. Entry into America's principal gateway, New York's

JFK, took until November 1977; the Port Authority had tried to ban it,

to the accompaniment of enthusiastic cheers from anti-SST activists,

and it took a Supreme Court decision to clear the way. Yet even when

Concordes began to fly in American skies, they appeared not as a path

to the future but as a holdover from an earlier time. The reason lay in

the two energy crises of the 1970s.

For airline operators, the consequences were hideous. Kerosene, jet

fuel, had long hovered around ten cents a gallon and appeared likely to

stay at that price for decades into the future. The second and more

severe oil crisis pushed this price above a dollar per gallon. For the
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fuel-saving wide-bodies the effects were bad enough. For the Concorde

they were several times worse. Concorde had started with fares of

around $1,800 for a round trip, or 20 percent over the standard first-

class level. By 1982 they were approaching $3,900 and rising.

Yet the basic decisions, in favor of the wide-bodies and against the

supersonics, dated to 1971 and the early weeks of 1973. The latter date

still preceded the first energy crisis by nearly a year. The rejection of the

SST had brought forth the usual heated rhetoric, to be sure. Senator

Magnuson had predicted a "technological Appalachia that will create a

third-rate nation." Robert Hotz, editor of Aviation Week, warned that

"the forces that killed the SST are out to stamp out technology."

Yet opposition to the SST focused not on technology as such but

on technology that would take on a life of its own, tapping into govern-

ment funds to enrich its supporting interests, offering to taxpayers little

more than subsidized jobs. At the time of its demise, the SST was well

on its way to becoming a project that would not be allowed to fail. Like

the Concorde, it might have remained a mere pork-barrel project,

propped up with federal funds.

From this perspective, then, the choice between SSTs and wide-

bodies had much in common with the auto industry's trend toward

smaller and more-fuel-efficient cars. Few people have ever described a

747 as compact. But in offering low operating costs and plenty of

seat-miles per gallon, it had a good deal of similarity to the Toyotas and

Pintos that were multiplying upon the highways of the 1970s. By con-

trast, the SST more nearly resembled the Detroit iron that critics had

derided as "gas-guzzling dinosaurs."

Yet the significance of the SST ran deeper. For half a century,

aviation had sought its future in the pursuit of speed and altitude. The

fall of the SST brought this to an end. This pursuit would find its

culmination in aircraft already in service, short of the sound barrier and

well below the ozone layer.

The wide-bodies, for their part, would also leave a permanent

mark on the industry, in the subsequent weakness of Douglas and Lock-

heed. Those firms had successfully shared the market of the postwar

years, with the Constellations, DC-6, and DC-7 setting the pace for a

profitable rivalry. Similarly, the Douglas DC-8 had held its own against

the Boeing 707. It was not written in the stars that the affair of the

DC-10 and L-IOl 1 would turn out as it did, for market projections at

those programs' outset, along with estimates of their developmental
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costs, indicated that here too Douglas and Lockheed might successfully

compete. But those projections failed to take note of subsequent ad-

vances in airliner design.

By 1978, barely a decade after the advent of the DC-10 and L-

1011, the airlines would be buying wide-body twinjets that closely

resembled Frank Kolk's Jumbo Twin. These proved to offer significant

advantage over those triple-engine airliners of Lockheed and Douglas,

and took away their market. These firms then could not hope to recoup

their losses by continuing to win new sales.

The consequence of their competition would leave only Boeing

with the strength to change with the times by offering completely new

designs. Within the world aviation market, the opportunity lay open for

another planebuilder to emerge as the powerful number two, able to

challenge Boeing on its own ground. However, this competition would

not come from within America. It would take the form of Europe's

Airbus Industrie, which would continue to operate as an arm of the

state, complete with subsidies.

At the level of government policy, the lessons of the SST and the

wide-bodies would run particularly deep. They transcended the world

of aviation, for the battle over the SST established the environmental

movement as a permanent and powerful force in American life. By

defeating the SST, it showed that it had the clout to block projects of

which it disapproved. And having demonstrated this strength, its lead-

ers ensured that they would stand in the forefront of decisions on

whether to pursue future projects.

There was more. Never again would national aviation ministries

pursue new technologies in the casual manner that had characterized

the development of the SST. In particular, Airbus Industrie would pay

close attention to the demands of the market. And in doing this, Airbus,

like Boeing, would turn to wide-bodies as its stock in trade.

Nor would America's FAA hold to the goal of becoming a new

NASA, able to create new airliner designs through federal fiat. It would

leave such decisions to the commercial aviation industry, falling back on

its former role of seeking to assure air safety. As events already were

demonstrating, in this role alone it would have plenty of work to do.

