2 In Lindbergh's Path

ALL LINDBERGH WANTED WAS TO SLEEP. The clouds

outside were like fluffy pillows and he wanted to lie down

on them, never had wanted anything so much or found it

so impossible to attain. The windows on each side of his

cabin were open to the night air; now he cupped his hand

into its freshness and directed a stream of it against his

face. The loud roar of the engine came through as well;

that also helped. Nevertheless, he felt like an exhausted

sentry, fighting to stay awake because dozing would mean

death.

He'd had a full day of activities on May 19, even

though there had been no change in the weather that was

keeping him on the ground. That evening he had gone into

Manhattan with friends, expecting to see the musical Rio

Rita. It had been raining; the tops of the buildings were

hidden in mist. But Richard Blythe, who was dealing with

Lindbergh's engine, decided to make one more check with

the Weather Bureau. "Weather over the ocean is clearing,"

he had said. "It's a sudden change." That meant Lind-

bergh would start the next morning, with no chance for a

night's sleep. Now he was fifteen hours into the flight,

over the Atlantic-and some forty-five hours since his last

good rest. He might have to fly on through the night and

for the whole of the next day before he could lay his

burden down.
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Dawn broke, and with it came the sight of land. To his north lay a

coastline with purple hills, rocky cliffs, wooded islands close to the

shore. He could see the pointed tops of spruce trees, beaches with surf.

Yet how could this be? He was in the middle of the ocean, nearly a

thousand miles from land! He realized he was hallucinating, mistaking

fog banks for land much as a man of the canyonlands, driven half-mad

by ceaseless wind and loneliness, may see a smoothly worn rock as a

woman.

He flew on. He had known lack of sleep on other flights, but

nothing like this. His eyelids willed to close. Now he was glad that his

Spirit of St. Louis possessed a slight instability; if he fell asleep it would

fall off in its motion and spring him back to attention. But he was

beyond hallucination, for his senses were gone. He slapped his face with

considerable force; he felt nothing. He broke a capsule of ammonia

smelling salts and held it directly to his nose; he smelled nothing. Yet he

still could respond to fear of death. That kept him awake, kept him

making rudder corrections to stay on course.

Now there was land ahead, then below, and this time it was no

mirage. Here were boats in the harbor, wagons on the stone-fenced

roads. He felt he had never seen such beauty before: people so human,

a village so attractive, fields so green, and what he would describe as

"mountains so mountainous." Here was the earth where he would live

again. He was over Ireland's southwest coast near Valentia, only three

miles off course and two hours ahead of schedule. And with this, the

urge to sleep left him. A few more hours, mostly flown in clear weather

through afternoon and twilight, would see him in Paris.

His success quickly proved to be far more than a triumph of endur-

ance. It was a turning point in the development of commercial aviation

in America, and to almost the degree that the Army's wartime activities

had brought a milestone for military flight. And at the center of this

sudden change was Lindbergh himself, both as a man and as the focus

of an outpouring of adulation.

Before his flight to Paris there had been little to set him apart,

either as a citizen or as an aviator. He was a farm boy from Minnesota,

a trifle too young for the war. His resume included stints as a stunt flier

and as an Army pilot; probably the most noteworthy thing he did

during those years was to go the wing-walkers one better by standing

atop his plane as it looped the loop. The year 1926 saw him flying the

mail for Robertson Aircraft, running scheduled flights to Chicago from
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a base at St. Louis's Lambert Field. As summer waned, he began to

think that he would make the transatlantic flight.

A French hotel owner, Raymond Orteig, had put up a prize of

$25,000 in 1919 for the first flight by airplane between New York and

Paris. The prize had drawn no contestants, but now aircraft ranges were

increasing sufficiently to put this feat within reach. In September 1926

came the first serious try, as RenÈ I onck, a French wartime ace, made

the attempt in a trimotor biplane. It proved to be too heavily loaded and

crashed on takeoff, killing two of Fonck's crewmen. But within months,

spurred by this effort, five airmen declared that they would each try to

make the flight. Amid this company, Lindbergh was definitely a dark

horse.

When spring came in 1927, the competition quickly developed into

one of the year's top stories. In April two Americans set an endurance

record by staying aloft for over fifty-one hours. That was more than

enough to get to Paris. Then Anthony Fokker, one of the world's lead-

ing planebuilders, was piloting a new trimotor of his own design when

it overturned on landing. Three crewmen were injured. Later that

month, two Navy fliers died when their own trimotor crashed during a

test flight. Two weeks later it was the turn of two Frenchmen, led by

Captain Charles Nungesser, another ace in the war. They flew west-

ward from Paris and were never seen again.

Against this background, Lindbergh would make his try. He had

no more than $15,000 in support, mostly contributed by nine St. Louis

businessmen. He had logged close to two thousand hours in the air, but

in no way did his reputation match that of the French aces or of Richard

Byrd, who was to fly the Fokker plane and who had already made his

first flight to the North Pole. Other competitors would fly with at least

a navigator; he would go alone. He also would put his trust in a single

engine, a Wright Whirlwind. A trimotor would be safer, but he didn't

have the money.

He took two types of compass and planned to navigate by dead

reckoning. He laid out a succession of compass courses on charts, ex-

pecting to hold each in turn for an appropriate time and then swing

onto the next heading. He had never flown over a body of water, not

even Long Island Sound, and had little more ability than a seagull to

estimate wind speed and direction. A sextant would have helped, but he

didn't bring one; he saw no way to use it and still fly his plane. His

practical navigation would prove to depend heavily on guesswork and
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fudge factors. He also held a conviction that as long as he kept heading

eastward he was bound to hit the European coast somewhere.

He took off amid plenty of press coverage. Even from the outset

people were aware that he was more than another Shipwreck Kelly,

who had perched atop a flagpole for three weeks. On the night of May

20, forty thousand boxing fans were at Yankee Stadium for the heavy-

weight fight between Jack Sharkey and Tom Maloney. "Ladies and

gentlemen," said the announcer, "I want you to rise to your feet and

think about a boy up there tonight who is carrying the hopes of all

true-blooded Americans. Say a little prayer for Charles Lindbergh." The

hard-boiled fans rose in silence and stood with bared heads.

When Lindbergh landed in France he had no idea of the fame that

was his. He pulled a note from his pocket and asked a man in the

hangar, "Do you know this Paris hotel? I understand it's quite reason-

able." The American ambassador soon had him in tow, and that was

just the beginning. President Coolidge sent a naval cruiser to bring him

home, and rather than ask whether a mere civilian deserved such an

honor, plenty of people would have favored sending a battleship. When

Lindbergh reached Washington, a large naval dirigible was in the air to

greet him, along with every plane the Army could muster. In Manhattan

over four million people cheered him in a parade down Broadway,

showering his motorcade with some eighteen hundred tons of paper.

That was more than twice as much as Dwight Eisenhower would receive

in a similar procession following the victory in World War II.

Yet none of this seemed to turn Lindbergh's head. He remained

what he had been: quiet, modest, sincere, entirely human. He was still

the uncomplicated midwesterner, even if he had beaten the best of both

Europe and America. He declined offers that would have made him a

Hollywood star or put his face on celebrity endorsements. Wall Street

money was at his command, but his professional activities would center

on promoting the growth of aviation. He soon would marry the daugh-

ter of Dwight Morrow, a senior partner of J. P. Morgan. Yet even this

was in character, for Morrow was an aviation leader as well. He had

headed the presidential commission that had prepared the 1926 Air

Commerce Act.

What, concretely, had Lindbergh done to deserve all this attention?

Seventy-eight people had crossed the Atlantic by air before he did.

However, most of them traveled aboard dirigibles, vast airships with

crews that numbered in the dozens. Others flew with the sponsorship of
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major military services. In this fashion, John Alcock and Arthur Brown

had flown nonstop from Newfoundland to Ireland, as early as 1919.

But they numbered two rather than one, had used one of the largest

aircraft then available, had flown on behalf of the Royal Air Force, and

covered only half of Lindbergh's distance.

People would call him "Lucky Lindy," and he was that. How else

would he have made his Ireland landfall with accuracy that would do

credit to a Boeing 747? Yet his feat involved far more than luck. It was

a triumph of human will and courage. Indeed, the more people learned

about it the more reason they could find to see it as wholly distinct from

anything that anyone had ever done before. For he had flown alone and

had succeeded, while others were flying as crews and falling short.

The public enthusiasm extended well beyond Lindbergh himself; it

encompassed all of aviation. Production of aircraft had been caught in

a slump; in 1926 it was still around a thousand. This leaped to sixty-

two hundred in 1929. Passengers boarded the planes at an even faster

pace. There had been only 5,800 ticket-buyers in 1926, but this jumped

to 417,000 four years later.

Wall Street money also surged in. Two years after Lindy's flight,

just before the Crash, aviation stocks on the New York exchange would

reach a value close to a billion dollars. Their companies' earnings came

to no more than $9 million, which meant these securities were overval-

ued as much as fivefold. Even the Seaboard Air Line, a railroad that was

losing money, saw its stock go up.

Much of this financial activity involved the formation of aviation

holding companies, far-reaching conglomerates that could join an air-

craft builder, an engine manufacturer, and a network of profitable

routes under a single management. Those who organized such compa-

nies were well aware that they were pursuing a strategy pioneered by no

less a financial wizard than J. P. Morgan, who had set up United States

Steel in 1901. This had taken shape as the nation's first billion-dollar

corporation and controlled over half of America's production of iron

and steel.

More recently, the electric-utility industry had organized itself into

similar companies. Some of them combined engineering, construction,

and financial services with their electric power plants, all under a single

corporate roof. One such magnate, Samuel Insull, held a base in Chi-

cago that controlled electric power in over thirty states, along with

major interests in coal, natural gas, and mass transit. The center of his

empire, a holding company called Middle West Utilities, owned utilities
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that generated fully one-eighth of the nation's total power. Its assets

were valued at $3 billion, matching the entire federal budget.

Aviation was far from ready for empire-building on such a heroic

scale. Still, its financial gurus understood that this was the way to go.

The first of them, Clement Keys, was active well before the Lindbergh

flight. He had been a financial editor at the Wall Street Journal, then

headed his own investment banking house. During the war he became a

vice president at Curtiss Aeroplane and Motor Company. After the war

he bought control of it at a fire-sale price, which gave him the means to

build both aircraft and their engines. Later, in 1925, he set out to get

himself some routes. He raised $2 million from wealthy backers in New

York, Chicago, and Detroit and set up National Air Transport. It won

the mail route between Chicago and Dallas and then in 1927 added a

particularly lucrative mail connection, Chicago-New York.

After this, and with the Lindbergh boom in full swing, Keys went

from strength to strength. With support from the Pennsylvania Railroad

he launched a coast-to-coast line that had passengers flying by day and

taking the train by night. In 1929 he merged his Curtiss holdings with

Wright Aeronautical, forming Curtiss-Wright, an engine-building power-

house worth $220 million. That same year he bought up a small group

of East Coast routes that offered something even more valuable: con-

nections between the populous Northeast and the vacationland of Flor-

ida. These routes would develop into Eastern Air Lines.

William Boeing was another major player. The success of his San

Francisco-Chicago airmail route showed that he could both build air-

planes and operate them, and he set out to expand both parts of this

business. A feeder line from Seattle was having problems; Boeing

bought it up. He also bought out Chance Vought, a former racing driver

who was building naval aircraft on Long Island. Then Fred Rentschler,

president of Pratt &C Whitney, suggested that his own company should

join the group. This duly happened and the resulting combine, United

Aircraft and Transport, proceeded to buy up additional odds and ends:

Hamilton Propeller Company, Sikorsky Aviation in Long Island, Stear-

man Aircraft of Wichita. By then it had a total capital of $146 million.

Nor could anyone doubt its standing on Wall Street; Rentschler had old

friends at National City Bank who were touting its stock.

A third center of activity involved the Aviation Corporation, the

work of the financial mavens Averell Harriman and Robert Lehman.

They launched this company by supporting a Cincinnati planebuilder,

Sherman Fairchild; he had been helping a local airmail company and his
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board of directors wanted bigger fish to fry. Harriman and Lehman

raised $35 million through a sale of stock early in 1929. The new

company's managers quickly proceeded to buy up five airline compa-

nies, which themselves represented mergers of twelve original airmail

routes. With these acquisitions they now owned nearly everything

worth having that Boeing and Keys had not already nailed down. This

aeronautical potpourri took the name American Airways.

In addition to American and Eastern, the Keys and Boeing con-

glomerates would give rise to two of America's other great carriers,

TWA and United Airlines. At the outset, though, the emphasis was still

on airmail, which, after all, was paying the bills. Indeed, on his New

York-Chicago run, Keys took the view that the aircraft of the day could

provide neither comfort nor safety when crossing the Alleghenies. He

therefore did all he could to discourage travelers from taking to the air

along this route.

Meanwhile, the Department of Commerce was extending its

lighted airways to cover most of the major airmail routes. Nevertheless,

passengers were reluctant to fly at night, and airline executives saw little

reason to offer such service. And when the first transcontinental airlines

began serving travelers, in 1929, there was no rush to offer all-air

service. Instead, four companies set out to provide coast-to-coast pas-

sage that would combine airplanes with railroads.

For Boeing's line, United Aircraft and Transport, there was no

alternative. It flew along the main lighted airway but reached eastward

only as far as Cleveland. But for Keys, this combination would make a

virtue of necessity. He still didn't care to risk his passengers' lives by

sending them across the Alleghenies. But he could offer an enticing

alternative: Pullman service on the Pennsylvania Railroad.

Keys's Transcontinental Air Transport started with night rail con-

nections from Manhattan's Penn Station to Columbus, Ohio. There the

traveler would board a Ford Tri-Motor, flying with four intermediate

stops to reach Waynoka, Oklahoma, before dusk. Here again was a

train, a Santa Fe sleeper that would run through the second night of the

trip to Clovis, New Mexico. A Harvey House restaurant would offer

breakfast. The second day then would pass in another Ford plane,

reaching Los Angeles with three further stops. The air and rail portions

required separate tickets, with the total fare running close to $400.

Keys promoted his line with a blare of publicity. Lindbergh had

headed his technical committee and had made the trial flights that

mapped out the route; Keys then advertised it as the Lindbergh Line.
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But pilots and other people declared that the initials of the line, TAT,

stood for "take a train." As winter came and flight cancellations grew

apace, increasing numbers of passengers had to do just that. One of

them said to an agent in Kansas City, "Will you take me down to the

airport and let me just see an airplane? I've been all the way to New

York from Los Angeles and back, and haven't seen an airplane yet."

Transcontinental Air Transport had no mail contracts and could only

rely on its passenger revenue. It wasn't enough; the line lost $2.7 million

in eighteen months.

Even when travelers managed to take to the air, the experience was

often highly unpleasant. Keys did what he could, offering bouillon and

broiled chicken for the in-flight meals, equipping his airliners with two-

way radios that the well-heeled could use to talk to their brokers. But as

one of them said, "When the day was over my bones ached, and my

whole nervous system was wearied from the noise, the constant droning

of the propellers and exhaust in my ears."

Air travel in those days had other discomforts. The new trimotors

could fly high enough to top mountains, but they had no pressurization

and inadequate cabin heating. An airliner might cruise at twenty thou-

sand feet, but the people on board would freeze. Another pilot later

recalled that he indeed would fly at such altitudes, but "not for long.

The passengers would pass out."

Some travelers died by walking into a whirling propeller. Many

more got airsick. To attract them as customers, Western Air Express

advertised "windows which can be open or shut at pleasure." Some

people simply leaned out and threw up. Others just used the cabin. After

landing, Western's planes often had to be hosed out.

Still, although these enterprises arose amid the speculative boom

that preceded the Crash, more than speculation lay behind them. The

nascent airline managers all held mail contracts or hoped to win them,

and these, rather than revenue from passengers, would truly keep them

aloft. The government would provide the mail revenue, but these firms

would stand or fall amid the play of the free market. Yet the opportu-

nity existed for an entrepreneur to build an empire in a very quick and

direct fashion by winning Post Office favor outright. The man who

would do this was Juan Trippe, and the airline he founded took shape

as Pan American Airways.

His given name evoked the Latin American countries his airline

would serve, yet he himself was old-stock English, tracing his ancestry

to the Norman Conquest. His name came from his mother's stepfather,
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a wealthy Cuban named Juan Terry. He disliked his name intensely

because within his upper-class world, few knew how to pronounce it.

His father was an investment banker on Wall Street, sufficiently

successful to be able to send his son to boarding school and then to

Yale. That launched him into a social world where investment capital

for his ventures would never be a problem. Aviation captivated him

from an early age. While at college he learned to fly with his classmate

John Hambleton, of the Baltimore banking family. After graduation he

secured a sinecure on Wall Street, but such a career was not for him. In

1923 he bought some Navy trainers for $500 each and launched an

air-taxi service, Long Island Airways. Though it operated only briefly,

it made Trippe one of the few people in the nation with real experience

in commercial aircraft operations and costs.

His next company, Colonial Air Transport, emerged in the wake of

the Air Mail Act of 1925. He founded it together with a group of

wealthy investors that included the governor of Connecticut. They

knew aviation mostly from reading about it and had little time to spare

for the venture. Trippe, by contrast, stood ready to devote his full

attention to Colonial. He held the post of managing director, with the

rank of vice president. Though still in his mid-twenties, he soon

emerged as Colonial's true leader.

Colonial gained a solid base by winning the lucrative airmail route

between New York and Boston. Trippe soon decided that its best

chance for expansion lay in an airmail route from New York to Chi-

cago. That led him into a major disagreement with his fellow directors,

who wanted to bid for the route at a very low rate. Believing that this

would ruin the company, he responded by seeking outright control of

Colonial. He lost and was out of the firm.

He now held a double dose of aviation experience, including a

federal airmail contract, and his friends from Yale were still no farther

than the country club. And he had more, for he held landing rights in

Cuba. He had won them in 1925 when he had flown with Anthony

Fokker, a leading planebuilder, to Havana on a promotional tour.

There he had won the attention of the local strongman, Gerardo

Machado, and had arranged for a local attorney to secure those landing

rights. Such rights were not always easy to come by, and Trippe believed

he could use them to launch yet another airline.

This outfit, Aviation Corporation of America, filed its incorpora-

tion papers in mid-1927, just in time for the Lindbergh boom. Trippe

succeeded in drawing Lindbergh himself into the venture. They had met
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in former days, when Trippe was a potential employer and Lindy an

airmail pilot. After his flight to Paris, with every huckster in Manhattan

beating a path to his suite, Lindbergh talked with Trippe, trusting him

as a fellow pilot who also knew about business.

Trippe advised him to get an attorney who could handle his affairs,

adding that when he did, Trippe himself would make an offer. Their

friendship subsequently flourished, for they both were young, vigorous,

in love with aviation, and convinced that their own personal efforts

would make it grow.

Lindbergh had grown up in modest circumstances in the Midwest;

Trippe was a Yale man and felt at ease among the monied elite. But

Trippe had a talent for winning over the people who could be useful to

him, regardless of their backgrounds. Lindbergh went on to offer his

name and counsel to Trippe's new company, giving the venture a cachet

that was beyond price.

For Trippe, an initial prize lay in an airmail contract from Key

West to Havana. He soon found that he had two competitors whose

eyes were on the same route. There was Pan American Airways,

founded by Major Henry "Hap" Arnold, who would go on to com-

mand the Army Air Forces during World War II. The other rival, Atlan-

tic, Gulf and Caribbean, amounted to a Wall Street attempt to resurrect

a bankrupt Florida carrier.

It was clear that the three would hang together or hang separately.

None of them were flying airplanes, but Trippe held the vital Cuban

landing rights, while Pan American was already leasing airfields and

Atlantic had the best financial connections. Atlantic's angel, the finan-

cier Richard Hoyt, took the directors of all three firms for a cruise on

his yacht, along with Assistant Postmaster General Irving Glover.

Glover told them that they would all have to merge or there would be

no airmail contract.

Hoyt responded by setting up Atlantic as a holding company, with

Pan Am as its operating subsidiary. He took the chairmanship of Atlan-

tic, choosing Cornelius Vanderbilt Whitney as a director. Whitney was

an old friend of Trippe's; he had flown with him at Yale and served with

him among the directors of Colonial. Major Arnold might then have

headed up Pan Am, but that would have called for him to resign from

the Army. Whitney instead persuaded Hoyt to put Trippe in charge.

With this, Trippe emerged as president and general manager.

Trippe now held the mail route to Cuba, but even then his thoughts

were ranging outward to encompass Mexico, the Caribbean, and South
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America. He had also developed a clear set of plans that would allow

him to achieve these conquests. Still, to make headway, he needed ena-

bling legislation.

A fraternity brother, Alan Scaife, proved helpful. He had already

introduced Trippe to Congressman Kelly of the 1925 Air Mail Act.

Scaife had also married into the Mellon family, whose holdings included

Alcoa, Gulf Oil, and the post of treasury secretary.

Scaife now arranged for Trippe to meet his noteworthy in-laws.

With their support, Trippe soon approached Kelly anew. Kelly was

drafting the Foreign Air Mail Act of 1928, and Trippe proceeded to

advise him on the aviation industry's point of view.

This new law gave the postmaster general the legal right to grant

routes to "the bidders that he shall find to be the lowest responsible

bidders that can satisfactorily perform the service." Here was all the

authority that Trippe could want. With it, that cabinet officer could toss

out low bids on the ground that competing airlines were not "respon-

sible." On the strength of this clause, Pan Am would crush its adversaries.

With Cuba in hand, Trippe's first goal was a threefold set of air-

ways that would encircle the Caribbean. One was to advance from

Havana to Yucatan, then continue down Central Arrferica to Panama.

(He won that route with ease; there were no other serious bidders.) The

second route would run eastward and southward, reaching the coast of

South America by way of Puerto Rico and the Caribbean islands. The

third would proceed into Mexico from Brownsville, Texas, linking up

with the first route in Nicaragua.

By right of possession, said to be nine points of the law, the route

to Puerto Rico belonged to West Indian Aerial Express, which was

already running aircraft along its length. But under the new law of

1928, Trippe was in an excellent position to take it for himself. By now

he was well acquainted with Glover of the Post Office, who helpfully

allowed him to see the West Indian application so that he could

strengthen his own. Trippe soon won the mail contract, and having lost

both these mails and their revenue, West Indian quickly folded. "While

we were developing an airline in the West Indies," its owner stated,

"our competitors had been busy on the much more important job of

developing a lobby in Washington."

The Mexican connection was next on Trippe's agenda, arid that

country's army was providing much of what air service existed. But a

suitable instrument lay at hand in a local carrier called Compania Mexi-

cana de Aviacion. It served oil fields near Tampico, where bandits had
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been robbing the payrolls, and carried those payrolls by air to evade the

outlaws' rifles. Its founders, capital, aircraft, and pilots all came from

north of the Rio Grande, which meant it was no more Mexican than

San Diego. But it was set up legally as a Mexican company, which suited

Trippe's purposes.

According to that country's law, only such a company could oper-

ate as a domestic carrier. Trippe's old friend Whitney, now president of

Pan Am's holding company, had clout with Mexico's president. Whit-

ney now arranged for Compania Mexicana to take over the army's

air-service franchise. Then in 1928 Trippe opened negotiations with

George Rihl, president of the airline, seeking a buyout to make it part of

the Pan Am system.

Early in 1929, Postmaster General Harry New asked for bids on an

airmail route to Mexico City. Trippe quickly responded by wrapping up

the negotiations with Compania Mexicana. Hoyt and Whitney then

carried through the buyout, carefully maintaining the firm's status as a

Mexican company. Other bidders soon found that all roads led to the

door of Rihl, who had to choose an American carrier for whom he

would work as a subcontractor. Rihl made it clear that he would work

only with Pan Am. This made Trippe the only American airline official

with the legal right to carry mail in Mexico, and he won the contract.

This completed his conquest of Mexico and the Caribbean.

What kind of man was Juan Trippe? Pan Am was his passion, the

focus of his life, and he used his strong intelligence to learn as much as

he could on its behalf. This gave him a powerful advantage at board

meetings, for in the words of a Washington colleague, "He knew more

than anyone." He would listen while other directors had their say; then

he would smile and demolish their assertions under an avalanche of

argument and fact. These directors had other matters on their minds;

Trippe had only Pan Am. Their calendars were crowded with other

meetings; Trippe acted as if he had all the time in the world. He knew

how to drag out meetings for long hours, obstinately but politely repeat-

ing the same arguments until he got his way. He believed that the most

successful negotiations last the longest, and he was a master of stalling

and delay.

Only Trippe had the total picture. He rarely told subordinates

more than they needed to know. Preparing to meet distinguished visi-

tors, he noted that they were "to see the watch without having a good

look at the works." He pursued this approach with his own board of

directors, feeding them meager information, taking steps personally to
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put his plans into effect, then revealing his actions only when he needed

their approval. He was also increasingly devious. "If the front door was

open, he would go in through the side window," said a fellow airline

chief. In time, President Roosevelt would describe him as "a man of

all-yielding suavity who can be depended upon to pursue his own ruth-

less way."

In 1929 Trippe was still far from becoming a tycoon; Pan Am's

working capital that year came to only $1.6 million. But he held all the

mail routes that linked the United States to Mexico, Central America,

and the Caribbean, giving him powerful leverage as he contemplated an

advance into South America.

He faced a formidable obstacle in the firm of W. R. Grace, the

grandees of that continent's western coast. In Peru Grace owned sugar-

cane fields and textile mills; in Chile, chain stores. It largely controlled

the region's transport: the few railroads in the Andes, the ships that

carried Bolivian tin and Chilean copper, the Grace Line for tourists. Its

presence stood on a par with that of United Fruit in the Caribbean,

which grew and shipped the bananas from the banana republics. And

W. R. Grace already had people who wanted to start an airline.

Because Trippe held those mail contracts, he could block any at-

tempt by Grace to reach northward from Peru. Grace could block any

move by Trippe within its own territory, but that wouldn't help it in

Washington. Nor could Grace buy out Pan Am; control lay with its

holding company, which wasn't about to sell. The two companies might

have found themselves in a standoff, of a type Trippe had avoided in

Mexico. However, the better part of valor lay in joining forces. In 1929

these two firms, the giant and the midget, formed a partnership. They

proceeded to form Pan American-Grace Airways, or Panagra, sealing

the pact by opening an airmail route that would reach down the coast

toward Santiago, Chile.

The real prize, however, lay along the South American east coast.

Here stood Brazil with its vast promise. Here too was Argentina, ap-

proaching European standards of prosperity in those days, prior to the

ruin brought by the dictator Juan Peron. Buenos Aires, Montevideo,

and Rio de Janeiro together were generating over three-quarters of the

continent's world trade. And here in addition, squarely across Pan Am's

path, stood a nascent airline that was potentially as strong and well

financed as Trippe's: NYRBA, the New York, Rio, and Buenos Aires

Line.
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NYRBA's founder, Ralph O'Neill, was a decorated World War I

aviator. He conceived of his airline in 1928 and found a backer in James

Rand, president of Remington Rand. That led him to other investors,

representing Ford Motor Company and Irving Trust. Another supporter

was the planebuilder Reuben Fleet, who was building a particularly

large and capable plane for the Navy and would be glad to sell a version

of it to O'Neill. In addition, NYRBA developed excellent Washington

connections. William MacCracken, a former assistant secretary of com-

merce, became chairman. William Donovan, who had been assistant

attorney general and was close to President Hoover, served as NYRBA's

principal attorney. <

The two airlines proceeded to stake their claims. During 1929 Pan

Am pushed down the western coast, reaching Santiago, then crossing

the Andes to Buenos Aires and Montevideo. NYRBA started by linking

those same southern cities, then proceeded up the coast of Brazil. It held

mail contracts from Argentina, Uruguay, and Brazil, though not from

the United States, and hence could only carry mail northbound to the

States. Still, early in 1930, NYRBA launched a round-trip service from

Buenos Aires to Miami. The first of Reuben Fleet's new aircraft were

operating, with range and capacity far exceeding the best planes of Pan

Am, and Trippe had no way to get them. They were all reserved for

O'Neill.

By then the stock market had crashed, and both airlines were

finding themselves badly overextended. Still, NYRBA had the worse

situation, for it had been spending cash rapidly to build up its opera-

tions. By contrast, Trippe had been following a cautious policy of delay-

ing such expenses until it had U.S. airmail contracts in hand. For

NYRBA, such a contract now stood as its only hope. The man who

would make the award was the new postmaster general, Walter Folger

Brown.

Brown had come up as a follower of Ohio's political boss, Mark

Hanna, early in the century. He had stood with Teddy Roosevelt as a

Bull Moose in 1912. Under President Coolidge he had served as assis-

tant secretary of commerce, with Herbert Hoover as Coolidge's com-

merce secretary. During the campaign of 1928 he lined up the party

regulars behind Hoover and managed his campaign against the Demo-

crats' Al Smith. His reward, the postmaster generalship, placed him

where he could dispense patronage and so reward the Republican faith-

ful. It also allowed him to award airmail routes.
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He held the power to dictate that Pan Am and NYRBA would

compete in Latin America, sharing the continent between them. But

Trippe wanted outright monopoly. He argued that Pan Am should

stand alone as the nation's sole overseas airline.

Trippe asserted that outside the United States, such a firm would

compete with other national carriers: Britain's Imperial Airways,

France's AÈropostale, the Netherlands' KLM. All of them were, as had

been officially written of Imperial, "the chosen instrument of the state."

All enjoyed lavish subsidies and other forms of government favor.

Trippe insisted that America could do no less, declaring that only such

a monopoly could serve the national interest. This was as much as

saying that what was good for Pan Am was good for the country. But

this argument fitted Brown's own preferences, for Brown held a strong

distaste for competitive bidding.

Trippe had often gotten his way in negotiations by dragging them

out. Pan Am was financially stronger than NYRBA, and he could now

play the waiting game anew, sitting tight while NYRBA grew increas-

ingly desperate. It had to win a U.S. airmail contract or it would perish,

and Trippe was quite ready to use his Washington connections to de-

lay any Post Office request for bids. In the words of George Rihl, "If

we can keep the contract from being advertised for eight or nine

months, I believe the NYRBA will disappear or make any agreement we

want."

As 1930 proceeded and NYRBA's hopes went vanishing along

with its net worth, the only question was when its directors would sell

out to Pan Am. Trippe continued to bide his time, then cut a deal that

gave NYRBA's investors thirty-three cents on the dollar. The buyout

went through on August 19; the next day Brown called for bids on what

had been its routes. "They were nice young men who thought that they

would like to run an international airline," Trippe later declared. "But

they really didn't know what it was all about." He added: "Those

fellows were just damn dumb."

Trippe's triumph was complete. In three years he had parlayed a

ninety-mile route across the Florida Straits into the biggest airline in the

world, with 20,308 miles of airway in twenty countries. Along most of

them, the Post Office would pay the maximum rate permitted under the

1928 Foreign Air Mail Act: two dollars a mile. This source of revenue

would match that of any European exchequer. And this would represent

no more than a beginning, for beyond the Western Hemisphere lay

Europe and the world.
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Meanwhile, Brown was pursuing similarly expansive visions. On

taking office, in March 1929, he had begun to plan a thoroughgoing

consolidation of the domestic air carriers. He viewed their existing

routes as a vast hodgepodge; he wanted instead to have a few strong

airlines that would organize around major transcontinental and north-

south routes. He was particularly incensed over the system of mail

payments. These had to be high enough to pay the airlines' expenses,

while the airmail postage, representing Post Office revenue, had to be

low enough to encourage people to send their letters by air. The differ-

ence, though accounted as a fee for service, was actually America's

version of the subsidy. Its presence was inevitable. But Brown regarded

the overall system of mail payments as an open invitation to abuse.

This system, dating to 1926, offered up to three dollars per pound

carried, or nineteen cents per ounce. In 1928 the airmail postage went

from ten to five cents per ounce. This helped boost the annual airmail

poundage from 1.1 million in 1927 to 7.1 million in 1929. But it also

meant that if an enterprising aviator laid out a nickel per ounce of his

own money to pay the postage on mail he would carry, he then would

receive back a clear profit of as much as fourteen cents per ounce from

Uncle Sugar.

To begin with, a regulation required the padlocking of all sacks

carrying registered mail. If you were to carry ten registered letters, each

one could go in its own locked sack-and the weight of the nine extra

padlocks would be pure profit. One carrier increased its loads by dis-

tributing airmail postcards, each weighing one ounce. Another mailed

out large numbers of Christmas cards, each one stuffed with five sheets

of blank paper, in what one recipient called "a nice combination of

good will to man and business sense." Still others topped off their mail

compartments with postage-paid telephone books, bricks, lead bars, or

cast-iron stoves.

All this meant that an airmail contract was a cash cow, and that

there was real profit potential in the holding companies of the Lind-

bergh boom. But Brown wanted to scrap this system of payments in

favor of a different arrangement. He wanted to pay the carriers not by

weight but by available space, offering up to $1.25 per mile. Airlines

would qualify for the highest rates by flying the largest airplanes,

whether or not they were full. That would encourage them to use the

extra space for passengers. As that traffic grew, the more successful

airlines would depend diminishingly on income from the government,

allowing its subsidies to drop still further.
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There was more. He wanted the right to award new airmail con-

tracts by his own decision without competitive bidding. As one of the

airline lobbyists put it, "Irresponsible, unproven companies might bid

low to get into the picture and then find themselves unable to do the

job." Instead, these contracts were to go to well-financed firms capable

of operating reliably and of carrying passengers over long routes.

Brown's goal, in his words, was "to develop aviation in the broad

sense." This meant encouraging the growth of a few solidly backed

airlines, even if a host of underfunded puddle jumpers were to be wiped

out in the process.

To achieve his goals Brown needed legislation, particularly a law

that would grant him this czar-like right to award the routes. He pro-

ceeded to draft a bill, inserting language that would permit the postmas-

ter general to award contracts "by negotiation and without advertising

for or considering bids." That proved too raw for Congressman Clyde

Kelly, author of the 1925 Air Mail Act and still very much a key player.

The eventual bill, sponsored by Congressman Laurence Watres and

known as the Watres Act, had no such provision. But Brown was un-

daunted. If the act required competition, he nevertheless would achieve

his goal by making sure that none would emerge.

He had a clear plan for the airline map of the United States. It

would feature three coast-to-coast routes, a northern, central, and

southern, each to be served by a single carrier. The northern one already

existed. It was the original transcontinental airway, with Clement

Keys's National Air Transport running from New York to Chicago and

Boeing's United Aircraft and Transport continuing on to San Francisco.

Brown would create the rest of his planned routes by fiat, through his

existing power to offer them for bids. The winners-he knew rather

clearly who they would be-would then buy up the small airlinf s serv-

ing feeder routes or would take over their contracts and drive them out

of business.

The Watres Act became law in April 1930. At nearly the same time,

the first step in Brown's plan came to fruition, and without his help.

Fred Rentschler of the Boeing group had proposed to Keys that they

merge their lines into a single coast-to-coast system. Keys had dismissed

this out of hand, whereupon Rentschler responded by quietly buying up

nearly a third of the National Air Transport stock. When Keys fought

back by seeking to issue additional stock, Rentschler successfully coun-

tered with a court injunction and then continued his purchases until he

had majority control. With this move, Boeing's airline now spanned the
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continent and held mail contracts, including Keys's, every mile of the

way.

Then in May, Brown initiated a series of meetings with aviation

leaders that the reporter Fulton Lewis would later call the "spoils con-

ferences." Brown presented his plan to these people, who represented

the large combines but who did not include representatives from the

small airlines. Then, showing them his airway map, he invited his guests

to decide among themselves how they might swap routes or put through

mergers in order to make it all happen.

"I personally took the thing as a joke," said Paul Henderson, who

had run the Post Office's airways years earlier and now represented the

Boeing group. Brown's sweeping plans, presented with heavy emphasis

on his powers under the Watres Act, "seemed to me so contrary to the

spirit of the law," observed Henderson. Henderson then asked the at-

torney Chester Cuthell, representing Transcontinental Air Transport,

whether the assembled executives were in violation of the Sherman

Antitrust Act. Cuthell replied, "If we were holding this meeting across

the street in the Raleigh Hotel, it would be an improper meeting, but

because we are holding it at the invitation of a member of the Cabinet,

and in the office of the Post Office Department, it is perfectly all right."

Early in June the industry representatives told Brown they could

not agree on the arrangements. They now asked Brown to "act as

umpire in settling and working out such voluntary rearrangements as

might be necessary." Brown had expected this; he was now ready to act.

The central transcontinental route would go to a new airline that would

merge Transcontinental Air Transport with Western Air Express. The

southern line would go to American Airways.

However, in acting as a matchmaker along the central airway,

Brown faced a reluctant bridegroom in the head of Western, Pop Han-

shue. Western was losing money amid the Depression; the Watres Act

had cut its airmail revenues by 65 percent, and its cash reserves stood to

vanish during the summer. Nevertheless, Hanshue would not go quietly.

When Brown suggested that Western should sell off a major route to a

competitor and then merge with TAT, Hanshue told him to go to hell.

Brown then repeated this demand, adding, "If Western wants to

get in on any transcontinental route, the merger I've suggested is the

only way you're going to do it." Western would not survive if it lost its

airmail routes, and Brown succeeded in dragging Hanshue into a shot-

gun wedding with TAT. The airline that resulted, Transcontinental and

Western Air, would be better known by its initials, TWA.
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There still remained the bothersome matter of getting rid of com-

petitors. N. A. Letson, president of a line between Kansas City and

Denver, had brought in two similar outfits to form a new and substan-

tial carrier, United Avigation. He now bid for the central route, against

TWA. Brown disallowed his bid because his pilots lacked night-flying

experience. Congressman Clyde Kelly then helped Letson appeal to the

comptroller general, who ruled that Brown's night-flying requirement

was "not supported by law."

Brown fired back by letting Letson know that he could have his

long-sought airmail route from Denver to Kansas City--if he would pull

his original airline out of United Avigation. Letson accepted Brown's

terms, leaving United Avigation too weak to challenge TWA.

That left the matter of the southern route, earmarked for American

Airways. There were five potential competitors. American bought out

two of them, while two others dropped out through Brown's interven-

tions. That left a line called the Safeway, whose president was ready to

fight in court for his right to bid. Brown blandly arranged for American

to buy him out for $1.4 million, twice his line's book value. Following

this maneuver, Brown rested from his work.

There now were four robust carriers: United, TWA, American, and

Eastern, the last of which operated along the Atlantic coast. All held the

strong underpinning of mail contracts. Here indeed was a milestone, for

by his efforts Brown had raised these four to prominence, along with

Pan Am. Half a century later, those carriers would continue to stand as

the nation's principal airlines.

There was more. Through the Watres Act, Brown had given a

strong spur to technological innovation. There had been little reason to

pursue advances in design during the 1920s, for such advances could

win attention only if they promised to help the bottom line. And the

aircraft of the day were profitable enough, with the $3-per-pound mail

rates then prevailing. An airline executive seeking to boost cash flow

would not have to invest in anything so risky as aircraft of new and

unproven construction. He would merely toss a few more postage-paid

cast-iron stoves into his planes.

This conservatism in design continued to prevail in the early 1930s.

New faces of the era included the Curtiss Condor, a biplane with fabric-

covered wings. It brought cheers when it could top 100 mph and had a

reputation of barely being able to clear the Alleghenies. Someone asked

Pop Hanshue when he would order Condors for his western routes.

"Oh, not for a long, long time," he replied.
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"But, Mr. Hanshue, they'll be out of the factory in six months,"

the questioner continued.

"I wasn't thinking of that," said Pop. "I was thinking of what a

goddamn long time it's going to take to tunnel through those goddamn

mountains."1

However, the Watres Act tossed out the old $3 mail rate. The act's

new rates deliberately cut the mail pay and made it harder for airlines to

make a living. They now would have to place new emphasis on passen-

ger service. To attract passengers, and to compete with the railroads,

they would have to fly faster. To win such increases in speed, in turn,

designers would have to abandon the comfortable approaches that

dated to World War I.

Brown had come up as a political apparatchik, not as an aeronau-

tical engineer. Still, his Watres Act reflected an important set of recent

technical developments, which already had been germinating for several

years. Planebuilders were reinventing the airplane, with a young de-

signer named Jack Northrop in the forefront.

Northrop grew up in Santa Barbara, California, graduating from

the local high school. He had no university degree and never would get

one. As he later recalled, "I had a little experience as a garage mechanic.

I worked for a year as a draftsman for an architect, and I worked for my

father, who was in the building business. This sort of qualified me to

design airplanes."

His garage stood in the same building as another hole-in-the-wall

outfit, the Loughead Aircraft Manufacturing Company, founded by

two brothers who pronounced their name Lockheed. Northrop soon

joined them and in 1920 designed his first airplane, a biplane with a

gracefully curving wooden fuselage. But the Lougheads were caught in

a postwar slump, and the company folded.

While the Lougheads went their separate ways, Northrop stayed in

town to work for his father. Then in 1923 his dad went broke con-

structing an office building. Northrop had kept in touch with Allan

Loughead, now a Los Angeles real estate developer. He introduced

Northrop to another local planebuilder, Donald Douglas. Douglas was

struggling like everyone else, but at least he had a project: the Army's

World Cruiser aircraft. In 1924 they would link together enough

medium-length hops to circle the world. Northrop signed on and pro-

ceeded to design bits and pieces of these planes.

Yet he wanted to build aircraft that would be entirely his. In his

spare time he prepared a design for a highly streamlined plane, the
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Vega. It would combine the graceful fuselage of his earlier effort with an

unbraced monoplane wing of a type designed by Anthony Fokker. "It

was a radical design," he would say, "far removed from the more

conventional types that Douglas was building, and I felt he would not

be interested."

By contrast, Allan Loughead was highly interested. He felt that

with the new Vega, he could leave real estate and return to aviation. His

brother had already established himself in Detroit with help from a Los

Angeles venture capitalist, Fred Keeler, who now proved willing to

support Allan's newest enterprise as well. However, Keeler insisted on

spelling Loughead's name phonetically. In Santa Barbara everyone had

known it, but in Los Angeles it invited such mispronunciations as

Loghead or Loafhead. Late in 1926 the Lockheed Aircraft Company

opened for business.

Northrop set to work in a rented shop in Hollywood, but the

design was almost too strange even for Loughead. The monoplanes of

1927, the trimotor airliners as well as the much smaller Spirit of St.

Louis, all had at least a few external struts to brace the wings. The Vega

would have none. "Allan kept insisting that we must put some brace

struts on, whether they had anything to do or not," Northrop later said.

"He felt that nobody would buy the airplane unless there was some-

thing that could be seen to hold the wing up. I finally won out." The

first Vega was ready in mid-1927, just in time for the Lindbergh boom.

It was an immediate hit. With Lindbergh's engine it cruised at 135

mph, a speed that would increase to 170 mph with the more powerful

Wasp motor. William Randolph Hearst ordered one. So did the pilots

Amelia Earhart and Wiley Post. It could work as an airliner, carrying six

passengers, and it also set records. Wiley Post's model, the Winnie Mae,

led the field in a race from Los Angeles to Chicago. At the 1927 Na-

tional Air Races it took a Vega to beat a Vega. Lockheed built five a

month from mid-1927 through 1928 and then continued production at

a slower rate for several years. In time close to fifty airlines would fly

them.

Nevertheless, the Vega represented no more than a half-step into

the future. Its landing gear hung out in the open. So did its engine's

air-cooled cylinders, which stuck out from the nose like strange

growths. Its wing design was already old hat, while its wooden con-

struction challenged designers to seek further improvements by using

aluminum. These issues would set goals for the next round of new

aircraft.
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Aluminum wings represented a particular point of effort. Here the

leader was a German, Adolf Rohrbach. During the war he introduced

"stressed skin" construction, which pointed a direction for monoplane

wings that would combine high strength with light weight. Conven-

tional wing design demanded that the wings' internal structures should

carry the loads. Rohrbach argued that the skin, the wings' outer cover-

ing, could carry stress as well. The internal structure, with its spars and

ribs, then would find its loads relieved; hence it could be made lighter in

weight. This technique worked even for wings built of plywood.

Rohrbach went on to launch his own company, which used

stressed-skin construction in building flying boats. Nevertheless, during

much of the 1920s his work languished in the shadow of better-known

designers such as Anthony Fokker. Then in 1926 he lectured on his

design technique at a Los Angeles meeting of the Society of Automotive

Engineers. Early in the following year, his paper on this subject ap-

peared in the SAE Journal.

The paper proved to be highly influential, its influence enhanced by

a development in that same year involving the metallurgy of aluminum.

Aluminum alloys had been available for over a decade, but they were

susceptible to corrosion. Then in 1927 an Alcoa researcher, Edgar Dix,

showed how to bond a layer of pure aluminum, which resists corrosion,

to an ingot of high-strength alloy. His process permitted the rolling of

ingot into sheet while retaining the protective layer as a coating. The

result was Alclad, a material offering clear promise in building air-

planes.

In addition to these structural advances, other lines of development

were bringing welcome improvements in both the power and the effec-

tiveness of engines. The business of engine-building had been stuck in a

rut for several years after 1918, working mostly with a legacy of war-

time holdovers that reflected the influence of a wartime czar for aircraft

production, Edward Deeds. He had come up within the auto industry

and had helped found Delco, a firm that built self-starters.

In 1917 Deeds had decided that automakers should build a single

American-designed aircraft engine, the Liberty, that would power a

variety of airplanes. To pursue this one-size-fits-all approach, he in-

stalled two engineers within a suite in Washington's Willard Hotel

while they came up with a design. It gave 400 horsepower, very high for

aviation, but it relied on water cooling and retained other auto-engine

features, including Delco ignition. But the auto industry built over

twenty thousand of these engines, and after the war there still were
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plenty. Neither the Army nor the Post Office saw any pressing need to

pursue anything better.

The Navy had other ideas. After 1920 it began to build aircraft

carriers. For their planes, air-cooled engines offered major advantages.

They would dispense with radiators that leaked, hoses that burst, cool-

ing jackets that corroded, and water pumps that failed. Such engines

then would offer much better reliability, diminishing the chance that

aviators would have to ditch in the sea. Being much lighter in weight

than the water-cooled type, air-cooled motors would permit their air-

craft to lose additional weight and hence to shrink in size. A carrier then

could embark more of them.

In 1920, operational carriers lay in the future. But already an

inventor, Charles Lawrance, was building a 200-horse air-cooled mo-

tor. He had designed engines for racing cars; his new motor was just

what the Navy could use. However, he had only a small company

housed in a three-story loft in Manhattan, too small an outfit to carry

out development and production. The Navy therefore arranged for him

to sell out to a large and well-established engine builder, Wright Aero-

nautical. The Navy got its engines, and in 1922 Lawrance became a vice

president at Wright. He responded by bringing out a new model for

1924, the Wright Whirlwind. It would power, among many other air-

craft, Lindbergh's Spirit of St. Louis.

The Wright president was Fred Rentschler, who had come up as a

crony of Ed Deeds. Rentschler felt that the 220-horse Whirlwind was all

very fine, but he wanted air-cooled engines as powerful as the Liberty.

His chairman disagreed. Rentschler responded in 1924 by leaving

Wright, taking some of its best designers with him. His goal now was to

set up a new company that would offer competition.

Rentschler needed start-up capital and facilities, and his search for

them turned into an old-home-week reunion. His brother Gordon, a

vice president at National City Bank, had lately been reorganizing a

machine-tool company, Niles-Bement-Pond. That firm's chairman was

none other than Ed Deeds. And it had a subsidiary, Pratt 8c Whitney

Tool Company in Hartford, that was looking for new business oppor-

tunities. It also was flush with cash and with floor space.

Rentschler proceeded to tap both, setting up the firm of Pratt &

Whitney Aircraft. His immediate focus lay in two engines, of 410 and

525 horsepower. His two top engineers, George Mead and Andrew

Willgoos, were neighbors in Montclair, New Jersey, and gave the 410-

horse motor a head start by designing it in Willgoos's garage. In August
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1925 the staff moved into the new Connecticut facilities; by year's end

the 410-horse motor was roaring to life on a test stand. Mrs. Rentschler

christened it the Wasp. In turn, the larger engine would be the Hornet.

The Navy, for its part, went on to christen two later carriers as USS

Wizsp and USS Hornet.

Still, for engine designers, problems lay in getting a cylinder to

produce more power. If it did that, it would produce more heat. The

hottest part of an engine was the exhaust valve, for it was exposed

continuously to blasts of hot gas, and it needed better cooling. Some

researchers had tried an internally cooled valve, with mercury inside a

hollow stem. As the valve shook up and down, this mercury would

shuttle between the hot valve head and the stem, carrying heat that

could then flow to the cooled cylinder head. But no one had succeeded

in getting such a valve to work.

Two Delco investigators, Thomas Midgely and Charles Kettering,

had learned that the trick would be to use a material that would wet or

coat the stem interior well enough to promote good heat transfer. A

British researcher, Samuel Heron, took up this approach early in the

1920s. His two inventions came by happenstance. He saw a heat-treat-

ment process that used a mixture of sodium and potassium nitrates,

"which wetted the pot so well that it crept out over the sides." Then,

from a book on applied physics, he learned that high-temperature ther-

mometers relied on mixtures of metallic sodium and potassium. He

decided that either of these easily liquefying elements might also serve in

valves.

Heron's chance to apply these ideas came in 1926. The Wright

engine-building company had lost its best engineers to Pratt & Whitney,

and its management hired Heron as part of a rebuilding effort. Lack of

experienced senior designers had forced Wright to hold off building

significant changes into its Whirlwind, but now Heron could proceed at

will. He introduced a sodium-cooled valve as part of a new and more

powerful air-cooled engine, the Cyclone. The Cyclone would compete

with Pratt & Whitney's Hornet.

One can hardly overestimate the importance of this apparently

simple development. The sodium-cooled valve went on to become an

industry standard, opening the way to air-cooled engines of particularly

high power. With Pratt building its Hornet and Wright pushing ahead

with its Cyclone, these two leading firms would now compete in a race

to higher horsepower. In turn, high power meant that the monoplane

could finally and truly come into its own.
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The basic problem of the monoplane lay in its weight. If you had a

biplane and a monoplane, both of ten thousand pounds at full load, the

biplane would carry more cargo and more passengers. Nor would this

advantage disappear quickly, even with advances in structural design

such as Rohrbach's stressed-skin construction. The biplane could con-

sistently lift a larger fraction of its weight as payload.

The reason stemmed from the heavier weight of a monoplane

wing. This necessitated a more powerful engine, which added further

poundage. The fuselage then demanded strengthening, as did the land-

ing gear. Then, to accommodate this new weight, the wing had to grow

larger still, and the process would repeat. In some cases this vicious

cycle had gotten out of hand, resulting in monoplanes that actually were

too heavy to get off the ground. It would take the invention of the jet

engine, putting unparalleled power in a compact package, to turn

monoplanes into true heavy-lifters. Until then, in a very literal sense, the

biplane remained better at carrying large loads.

But monoplanes were superior in another respect: speed. This,

after all, was what airplanes could offer, particularly when competing

against the railroads. Powerful engines added speed directly, and they

did much more. They made it possible to pay the monoplane's cost in

weight, to lift its heavier wing and associated structure-and still offer

enough lifting power to carry attractive payloads. In exchange for that

weight, planes could fly profitably at those higher speeds.

They would reach still greater speeds if they featured appropriate

streamlining, which would reduce drag. Ironically, more powerful mo-

tors represented a major source of drag. Designers had been mounting

them in the open, naked to the winds, where their air-cooled cylinders

could receive unobstructed airflows. There was strong interest in enclos-

ing the engine within a circular enclosure known as a cowl, which might

greatly reduce the engine's drag. But this raised the problem of provid-

ing adequate airflow to the engine to prevent it from overheating.

The cowling problem drew attention at the National Advisory

Committee for Aeronautics (NACA). This organization was the prede-

cessor of NASA, but in the 1920s its people tended to think in terms of

thousands of dollars, not billions. Its total annual budget ran around

$250,000, which paid the salaries of a staff that included two dozen

people in a Washington office, with a hundred more in a research center

at Langley Field near Norfolk, Virginia. It also covered the cost of

buildings, equipment, and operating expenses. Now and then NACA's
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director, George Lewis, could hold on to some funds at the end of the

fiscal year and use them for a major new facility.

In this fashion, during 1925, Lewis launched construction of a

wind tunnel twenty feet in diameter. This would accommodate a full-

size fuselage with engine and would serve for studies of propellers. The

in-house propeller expert, Fred Weick, proceeded to lay out a series of

experiments that would determine the drag due to various amounts of

cowling, ranging from an uncowled Whirlwind to one that was com-

pletely enclosed. Late in 1928 Weick wrote up the results in a report:

Cooling tests were made and each cowling modified if necessary

until the engine cooled as satisfactorily as when it was entirely

exposed.... The drag of the cabin fuselage with uncowled engine

was found to be more than three times as great as the drag of the

fuselage with the engine removed and nose rounded. The conven-

tional forms of cowling, in which at least the tops of the cylinder

heads and valve gear are exposed, reduced the drag somewhat,

but the cowling entirely covering the engine reduced it 2.6 times

as much as the best conventional one.2

The "NACA cowl," which resulted from these tests, meant that an

installed engine could produce only slightly more drag than a stream-

lined fuselage having no engine at all.

The new cowl proved easy to emplace on existing aircraft. It

quickly showed that it could raise their speeds by as much as twenty

miles per hour. In an era of 100-mph aircraft, this was certainly no

mean feat. This speed increase held for the Curtiss Hawk fighter. It also

held for a modified Vega, rebuilt for speed. This meant that the NACA

cowl was adding as much new speed as a hundred extra horsepower.

What would this cowl do for multiengine craft? Weick's colleagues

installed a set on the three engines of a Ford Tri-Motor. As Weick later

wrote, "The comparative speed trials proved extremely disappointing."

Cowling the nose-mounted engine produced the expected improvement,

but putting cowls on the two outboard engines gave no improvement at

all.

The outboard engines were mounted below each wing, supported

by struts. Was this the best way to install them? Again the wind tunnel

would tell, and Weick laid out an appropriate series of tests. The com-

plete housing for a motor is called a nacelle, and in Weick's words, "The

optimum location of the nacelle was directly in line with the wing, with
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the propeller well ahead of the wing's leading edge." Here lay another

key advance. The airliners of the future would seek high speed by

mounting multiple engines to their wings, and Weick's latest findings

showed how to do it.

All these technical developments emerged during less than two

years: Rohrbach's paper on stressed-skin wings in January of 1927, the

Lockheed Vega in July, the air-cooled Wright Cyclone engine during

that same year, then Alclad aluminum and the NACA cowl during

1928. Together, they all reinforced one another strongly. The Vega

pointed dramatically to the advantages of streamlining. The NACA

cowl showed how to do it. The powerful Cyclone encouraged designers

to accept higher weight in exchange for speed, while Rohrbach demon-

strated that monoplane wings, though they would remain heavy, never-

theless could achieve lower weight.

These developments now offered far-reaching opportunity to de-

sign and build a new generation of aircraft that would offer unprece-

dented speed and performance. Jack Northrop stood ready to seize this

chance. His Vega was a brilliant success; within Lockheed he was now

the man of the hour. He could look ahead to new designs that would

build on the Vega, creating its successor in aluminum, while adding the

NACA cowl and other touches. The plane that resulted, the Alpha, had

all the trimmings. Its Wasp engine gave a cruising speed of 140 mph. It

carried mail only, and he would build no more than seventeen of them.

But when it made its first flight, in March 1930, it stood as a clear

demonstration of what now was possible.

At Boeing a similar project, the Monomail, was also under way. It

flew in May of that year and also cruised at 140 mph. Then in 1931

Lockheed brought out the Orion, a passenger-carrying successor to the

Vega. It introduced its own innovation: fully retracting landing gear,

which pulled those wheels into the aircraft to reduce drag still further.

It carried six passengers and cruised at 190 mph, with a top speed as

high as 224.

With the Yankees charging ahead in this fashion, what were the

Europeans doing? In large measure they were resting on their laurels.

Northrop was leading the way toward metal planes of marvelous light-

ness, but Germany's Ju-52 airliner of 1930 had a fuselage framework of

girders that would have done credit to a railroad car. Germany held

world leadership in passenger service, having carried a hundred thou-

sand air travelers as early as 1928. But this very success militated

against technical advance. If it wasn't broke, why fix it?
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Ernst Heinkel, a leading planebuilder in that country, later recalled

that when news of the Lockheed Orion came in 1931, his colleagues-

officials within Lufthansa and the Ministry of Transport-could not

believe its performance figures. He fought for a chance to build a plane

that would compete but was rebuffed. Then the following May, "as I

was reading the papers, I received a great shock. Swissair had put an

Orion into service." He had nothing comparable, not even on the draw-

ing board.

So when the 1930 Watres Act changed the rules of the airline

business, cutting mail pay and forcing the carriers to look toward pas-

senger service, a strong technical base already existed that would permit

designers to do precisely that. Indeed, they would have to do more, for

even the Orion was too small for serious use. Fortunately, a new line of

development was already under way. It would lead very soon to the

modem airliner, in a form we would recognize today.

