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For Mary,
Yesterday, today, forever.









He blocks our escape by land or sea
But the path through the sky stands open
We will go that way.


—Ovid, Metamorphoses, 8.185–86









PART I

THE BIRTH OF WEST COAST AVIATION 







CHAPTER ONE

A LAMP BENEATH A BUSHEL BASKET


At last the time is come for the perfect fulfillment of the world’s dream since the dawn of human invention—the realization of man’s ambition to fly … The twentieth century will open with the airship—what it will close with no man can, with any warrant, predict.

—Charles Stanley, San Francisco Examiner, December 30, 1900




Gravitation and ourselves have had a hard tussle, and I am proud that we won out. I think it [sic] now a matter of a very short while when transit through the air will be a thing of small moment.

—Orville Wright, Dayton Herald, December 23, 1903



Kill Devil Hills, December 17, 1903.

A fresh Atlantic breeze gusted beneath a pewter sky, catching and hurling loose sand down the empty beach. The wind bent storm-stunted trees, rattled sea grass, and jostled the canvas-and-ash Wright Flyer perched on the uphill end of a sixty-foot launch rail.

Wilbur Wright steadied the aircraft. Orville, belly-down beside the engine, gauged the wind’s strength and waited for a lull.

The breeze slackened; Orville popped the restraining wire; twin propellers dug into the air, pushing the machine forward.

With Wilbur running alongside, the Flyer trundled down the track and lifted into the air. As space opened beneath the wings, John T. Daniels triggered the shutter of the Wright’s Gunlach Korona V camera, capturing one of history’s most iconic photographs.

The airplane rose and sailed forward 120 feet, hanging in the sky for twelve glorious seconds. Propellers spinning, porpoising gently, the Wright Flyer entered the permanent record of human achievement. Twelve seconds, the realization of countless dreams and the satisfaction of a universal human longing. Orville Wright joined the birds and staked a claim in the third dimension.

The historic flight was the first but not the best. Three more followed as the brothers took turns, improving on Orville’s initial hop. Wilbur set the day’s record: fifty-nine seconds and 852 feet. His trial ended in a minor crash. As Orville later told biographer Fred Kelly, “When out about eight hundred feet the machine began pitching again, and, in one of its darts downward, struck the ground.”

The Flyer nosed into the beach, flinging sand and shearing the wooden supports that held the forward elevators in place. The accident ended the day’s tests but the brothers were undismayed. The damage was superficial; a night’s work would restore the airplane.

The North Carolina wind, a nuisance throughout the morning, played its final trick. As the brothers and John Daniels discussed Wilbur’s flight, a gust struck the Flyer and lifted it into the air. The men leaped forward—too slow. The airplane somersaulted, rolling like a high desert tumbleweed. Daniels clung to the aircraft through one revolution, but lost his grip when it bounced on the ground.

The wind dropped and the battered Flyer slid to a stop. The mishap ended the flight tests. “The ribs in the surfaces of the machine were broken, the motor injured and the chain guides badly bent,” recalled Orville. “All possibility of further flights with it for that year were at an end.”

The world’s first successful airplane, a machine that logged 102 seconds of flight time, never returned to the sky. And yet, despite the anticlimactic ending, the Wrights were exuberant: their airplane had flown.

After lunch, the brothers hiked to the government weather station and sent a telegram to their father:



Success four flights Thursday morning all against twenty-one mile wind start from level with engine power alone average speed through air thirty-one miles longest 59 seconds inform press home Christmas. Orville Wright.



The National Weather Service operated the Kitty Hawk installation. Part of a private government network that gathered weather data from remote parts of the country, the station had no direct connection to the commercial telegraph lines. Orville’s message went to a weather service operator—Jim Gray in the Norfolk, Virginia, office—who rebroadcast the message on the commercial line. When Gray read Orville’s text, he tapped a message back to Kitty Hawk: could he share the news with a friend who was a local newspaper reporter?

No, absolutely not, responded the Wrights. The telegram was confidential. Their brother, Lorin, would give the story to the Dayton Journal. The scoop—and first publication rights—belonged to their hometown newspaper.

When their telegram reached the family home, Bishop Wright, the clan’s paterfamilias, instructed Lorin to assemble a few background details about the boys’ aviation experiments and hand-deliver the package to the local papers.

Frank Tunison, editor of the Dayton Journal, was unimpressed. “Fifty-seven seconds, hey? If it had been fifty-seven minutes then it might have been a news item.” He refused to print the story, missing one of history’s greatest scoops and creating space for a less reputable account.

The Wrights believed that Jim Gray, the Norfolk telegraph operator, would honor their demand for confidentiality. They were wrong. Gray slipped a copy of the telegram to Harry P. Moore, an employee of the Norfolk Virginian-Pilot. Moore—marooned in the newspaper’s circulation department, but desperate to become a reporter—inflated Orville’s terse thirty-two word message into a gripping story. Handicapped by an inability to locate and interview any witnesses, Moore drew on his active imagination to fill in the details.

His account appeared the following morning. “Flying Machine Soars 3 Miles in Teeth of High Wind Over Sand Hills and Waves at Kitty Hawk on Carolina Coast,” read the Virginian-Pilot’s front-page headline. “Like a monster bird,” continued the story, “the invention hovered above the breakers and circled over the rolling sand hills at the command of its navigator and, after soaring for three miles, it gracefully descended to earth again and rested lightly upon the spot selected by the man in the car as a suitable landing place.”

A pair of six-bladed propellers, wrote Moore, carried the machine aloft. One propeller, mounted behind the pilot, pushed the airplane forward. The second, placed beneath the aircraft like the cutting blade of a riding lawnmower, generated the thrust that lifted the machine off the ground. With the two propellers working in tandem, Wilbur ascended to an altitude of sixty feet, flying forward at a speed of six miles per hour even though opposed by a twenty-one miles per hour sea breeze. He quickly outpaced the amazed witnesses who tried to run alongside the marvelous machine.

“It is a success,” Orville told the large crowd. Wilbur, upon landing, was more succinct and classical: “‘Eureka,’ he cried, as did the alchemist of old.”

Why, wondered Moore, did the government continue to waste money on the fruitless boondoggles of lesser men? The Wright Brothers had “perfected their invention, and put it to a successful test. They are not yet ready that the world should know the methods they have adopted in conquering the air, but the Virginian-Pilot is able to state authentically the nature of their invention, its principle and its chief dimensions.”

Well, not really. Apart from the assertion that the brothers had left the earth in a powered, heavier-than-air machine, nearly every “authentic” statement was fictitious. Nevertheless, the Associated Press picked up the Virginian-Pilot story on December 18 and spread it across the country.

The appearance of a nationally syndicated story caught the attention of Dayton’s newspaper editors. The Dayton Evening Herald printed the Virginian-Pilot story on its front page. Then, just to confuse readers, the newspaper set a different account in the adjacent column. The second version of the story featured the Wrights’ telegram and details that only could have come from Lorin’s press release. This account contradicted the main points of the Virginian-Pilot concoction. Rather than a three mile flight, the Wrights’ version claimed a flight time of fifty-seven seconds (a telegraph operator’s transcription error shaved two seconds off the correct time). The Flyer’s twin propellers were restored to their proper position—“a pair of aerial screw propellers, placed just behind the main wings” pushed the aircraft through the air. Gone was the Rube Goldberg arrangement of one propeller for thrust and another for lift.

The decision to run competing versions side-by-side is mystifying. Perhaps a looming deadline kept the Dayton editors from reconciling the details and combining the two stories. Maybe, unsure of which story to believe, they decided to let their readers sort out the mess. Whatever the reason, the parallel versions were an odd way to break the news about Dayton’s hometown heroes.

Nor did it affect national coverage. The Wright-sanctioned version did not escape Dayton. The Virginian-Pilot story won market share, gracing the front pages of newspapers across the country. A skeptical nation first encountered Wilbur Wright motoring three miles down a beach atop a flying lawnmower.

The Wrights were livid. Stung by the Norfolk betrayal, they retreated into taciturnity, refusing to speak with the journalists who solicited interviews. Their petulance backfired, casting doubt upon their accomplishment. If a man had flown, reasoned the reporters, wouldn’t he want to talk about it?

Skepticism blossomed in the national press. “Did the Airship Really Fly?” asked a Baltimore Sun headline. Orville and Wilbur, “who profess to have succeeded in flying an air machine, refuse to reply to many telegrams asking particulars of their trial … This is the third annual trial of their flying device from a high sand dune in that remote place and there is no verification of the flight of the canvas-covered box, driven by gasoline propellers.”

An editorial in the Wilkes-Barre Record (PA) developed this theme. “If it be true that this was actually accomplished the conclusion will inevitably be that the problem of aerial navigation is at least rapidly approaching a solution.” Nevertheless, continued the editorial, it seemed unlikely that two unknown (and previously unnoticed) bicycle builders from Ohio could achieve these results, leapfrogging Professor Langley of Washington, D.C., who had long been the front-runner in the race to achieve manned flight. Langley had the advantage of a $50,000 government grant; how could two independent, unfunded, and uneducated inventors hope to compete?

Time would clarify the matter, concluded the Record, “If the problem has indeed been solved it will be cause for congratulation that American genius has given this new evidence of leadership in the domain of mechanism.”

If.

The newspapers demanded proof: a public demonstration, a photograph—any evidence to support the Wrights’ claim. The Wrights refused to satisfy their request.

The brothers packed the damaged Flyer into crates and returned to Dayton. “Working almost as hard to avoid newspapermen as they did to make their flying machine a success,” wrote the San Francisco Examiner, “Orville and Wilbur Wright, the two Ohio brothers, left Kitty Hawk early today on a schooner bound for Elizabeth City and Norfolk, with their wonderful machine packed in the hold and closely guarded, even from the crew.” The brothers, the story continued, spoke only with a writer who represented the Hearst newspaper organization. Orville allegedly expressed optimism about the future of their machine: “We believe that we have solved the problem of aerial navigation, and we expect to so perfect our invention that it will sail through the air like a boat in the water and to descend at any chosen spot.” North Carolina, claimed the Examiner, had not seen the last of the Wrights. “We will return to Kitty Hawk early in the spring,” said Orville, “and build a larger house with a more extensive workshop.”

The Wrights did not return to the site of their first triumph. After spending Christmas with their family, they devoted the opening days of 1904 to their neglected bicycle shop. The damaged Wright Flyer remained in its crates, no longer an object of interest. The brothers had decided to concentrate on the Flyer’s successor.

The new airplane would be larger, heavier, and carry a more powerful engine. Rather than spend long months away from home, the brothers secured permission to use a nearby pasture—Huffman Prairie—for their flight tests. Although the field lacked Kitty Hawk’s consistent wind and flat beach, it was near Dayton and reasonably private. The brothers divided their days between building the new Flyer and filling the gopher holes that honeycombed their airfield. By May, they were ready to resume their flight tests.

The Wrights sent letters to newspapers in Dayton and Cincinnati, inviting reporters to witness their flights. Their terms were simple: no sensationalized reports or photographs. Until the Wrights secured patents for their designs, the photo ban would prevent competitors from stealing their ideas.

Family, friends, and a dozen reporters attended the first test flight on May 23, 1904. The Wrights placed the Flyer on its launch rail, but a rising Ohio wind forced a delay—gusts touched twenty-five knots, stronger than their machine could handle. The Wrights offered their apologies to the onlookers: there could be no flight until the wind dropped.

The contrary wind gusted and ebbed, shaking the Flyer. Minutes later, as if someone had turned off a fan, the breeze fell to a gentle whisper. The brothers apologized a second time: the airplane required a headwind of at least eleven miles per hour to lift off before the end of the launch rail. The hold would continue until the wind returned.

For the Wrights, delays and setbacks seasoned a normal day. Years in the field had taught patience; fickle weather and failing equipment disrupted most outings. All schedules were provisional, no plan guaranteed.

Their audience, however, had traveled to Huffman Prairie expecting a flight. They wanted a result and the brothers’ refusal to make an attempt reinforced doubt about the project’s viability. The reporters grumbled, contemplating the important stories they were missing during their long day wasted in a cow pasture.

Sensing the growing dissatisfaction, the Wrights relented: “We can’t fly today, but since you’ve taken the trouble to come and wait so long, we’ll let the machine skim along the track and you’ll get an idea of what it’s supposed to do. With so short a track, we may not get off the ground, but you’ll see how it operates.”

The brothers started the engine and released the Flyer. The airplane lumbered down the wooden track. Lacking sufficient airflow to generate lift, the Flyer toppled off the end of the rail and skidded to a stop.

That was it? That was the great flying machine? The disgusted crowd drifted away, straggling back to Simms Station to catch the train for Dayton. A wasted day, groused the reporters, hours that could never be recovered.

Three days later the Wrights announced a second test flight. A diminished group responded to the invitation. Wind conditions were optimal, the Flyer less so. The brothers’ plan, wrote the Dayton Daily News, “was to have made a circle of the field, and, like a bird, alight with the wind.”

Execution fell short of ambition. The airplane lifted off the rail and flew straight for nearly twenty-five feet. The exciting moment ended abruptly: an electric contact broke loose on the engine, causing it to misfire. Deprived of power, the Flyer stalled, its nose pitched down, and the airplane carved a furrow in the sod. The propellers struck the ground and shattered.


The Wrights dragged their damaged machine back into its shed. “The test,” concluded the Dayton Daily News, “was not considered a successful one.”

The newspapers lost interest. Nothing the reporters saw at Huffman Prairie matched the grandiose reports from Kitty Hawk. Where were the three-mile flights, the minutes spent aloft? The Wrights were obvious frauds, their “flying” machine another dodo destined for aviation’s Hall of Broken Dreams and Failed Promises. Reporters stopped traveling to Huffman Prairie; Wilbur and Orville fell out of the newspapers.

Many years later, biographer Fred Kelly suggested that the early Huffman Prairie failures were part of a shrewd plan. The brothers knew that delays and canceled tests would discourage the reporters. Kelly wrote, “They used to smile over a comment by Octave Chanute: ‘It is a marvel to me that the newspapers haven’t spotted you.’ Having disposed of the reporters, the inventors resumed their work.”

Kelly’s interpretation would appear more plausible if successful flights had commenced once the media departed. In fact, a summer slipped past as the Wrights struggled to duplicate their Kitty Hawk triumph. The new Wright Flyer spent more time breaking than flying. The brittle pine ribs splintered and snapped whenever the ship took a hard bounce on the pasture. The brothers made little progress until they rebuilt the wings, substituting spruce for the fractious pine.

On August 13, 1904, Wilbur flew 1,000 feet, breaking his Kitty Hawk record. Orville crashed the Flyer on August 24, but in September Wilbur stayed aloft for more than a half mile and, in an aviation first, coaxed their airplane through a turn.

Autumn saw the Wrights setting new records every week as the local newspapers snoozed. Passengers on the train that skirted Huffman Prairie filed frequent reports with the Dayton Daily News, claiming to have seen an airplane in flight. They wondered why they never saw any stories about the Wrights in their hometown newspaper. “Such callers,” recalled city editor, Dan Kumler, “got to be a nuisance.”

When pressed about his newspaper’s indifference to the aerial revolution unfolding at Huffman Prairie, Kumler said, “We just didn’t believe it.… I guess the truth is that we were just plain dumb.”

The first accurate account of the Wrights’ extraordinary accomplishment appeared in a most unlikely publication. Amos Root—editor of Gleanings in Bee Culture, a journal dedicated to the apiary arts—was a true believer. Inspired by the early reports from Kitty Hawk, he wrote fan letters to the brothers and became one of their most faithful correspondents. Convinced that they were on the verge of a significant breakthrough, he drove his automobile 175 miles from his home in Medina, Ohio, to inspect the Wrights’ progress.

Root’s eyewitness report was printed in the January 1, 1905, issue of Gleanings in Bee Culture. There, among the practical advice (don’t shake bees off their honeycombs when cold weather made it difficult for the insects to fly) and promotional notices (the Root Company had teamed up with a film company to produce a movie about bee-keeping) was an exciting description of the Huffman Prairie flight testing.

“These boys (they are men now),” wrote Root, weaving a thread of moral edification into the fabric of his report, “instead of spending their summer vacation with crowds, and with such crowds as are often questionable, as so many do, went away by themselves to a desert place by the seacoast.” There, with a glider “made of sticks and cloth” they taught themselves to fly.

Having mastered the rudimentary art of gliding, the Wrights took the next step: mounting an engine on their craft. Progress came slowly as the brothers labored in secret at Huffman Prairie. “The few people who occasionally got a glimpse of the experiments evidently considered it only another Darius Green, but I recognized at once they were really scientific explorers who were serving the world in much the same way that Columbus did when he discovered America.”

Root was present on September 20 when Wilbur flew the first full circle in the air. “It was my privilege … to see the first successful trip of an airship, without a balloon to sustain it, that the world has ever made, that is to turn the corners and come back to the starting-point.”

The Flyer was, concluded Root, “one of the grandest sights, if not the grandest sight of my life. Imagine a locomotive that has left its track, and is climbing up in the air right toward you—a locomotive without any wheels, we will say, but with white wings instead.… No one living can give a guess of what is coming along this line, much better than any one living could conjecture the final outcome of Columbus’ experiment when he pushed off through the trackless waters.”

Root sent a copy of his article to Scientific American. The editors ignored it. They were uninterested in a fanciful story about a flying machine built by uneducated bicycle repairmen. A year later, as rumors continued to trickle out of Ohio, Scientific American’s editors advanced from skepticism to open hostility. The Wright Brothers, they wrote, were perpetuating a hoax. They claimed to have flown “38.356 kilometers in 33 minutes and 3 seconds,” but where were the witnesses? Was it conceivable that in a town as large as Dayton the newspapers would have “allowed these sensational performances to escape their notice … is it possible to believe that the enterprising American reporter, who, as is well known, comes down the chimney when the door is locked in his face—even if he has to scale a fifteen-story sky-scraper to do so—would not have ascertained all about them and published [a] broadcast long ago?”

The Wrights had offered the Flyer to the French government, setting its price at one million francs. But if the machine worked, continued Scientific American, why didn’t the patriotic brothers approach their own government first? No, the story smelled fishier than a week-old tuna. “We certainly want more light on the subject,” concluded the editors.

This bit of circular reasoning—if the airplane flew then the Dayton reporters would have covered the story; the fact that they hadn’t written about it proved the airplane didn’t fly—was embarrassing, unworthy of America’s leading scientific magazine. Nevertheless, the editors offered a valid objection: if they had built a flying machine, why didn’t the Wrights prove it? Why the reticence that prevented public recognition of their accomplishment?

The Wrights could have silenced the skeptics. A flight test before a group of reporters would have ended all doubt. Nevertheless, haunted by the fear that a competitor might steal their designs, the brothers preferred to avoid media attention, refusing to appease their critics.

Five years separated the Kitty Hawk trials from Wilbur Wright’s first public flight in France. No one lights a candle and hides it beneath a bushel basket, says the scripture; the Wrights tucked an entire airplane beneath one. This explains why, despite their achievement, if a 1905 pollster had asked respondents to name America’s leading aviator, few would have answered “Wright.”

In fact, as everyone knew, America’s fliers came from California.









CHAPTER TWO

THE CALIFORNIA EAGLE


The air-ship furnishes a solution of the problem of aërial navigation, and realizes without difficulty the first condition of every system of aërial motion—which is to float in the air, carrying with it its aëronaut.

—Alberto Santos-Dumont, Air-ships and Flying Machines, 1902




I’ll have a machine that a cool-headed woman can run.

—August Greth, San Francisco Examiner, May 3, 1904



Acalm Sunday morning, October 18, 1903. San Francisco glistened beneath a rising sun, a light east wind having pushed the overnight fog offshore. Dawn promised a lovely day, a last whisper of summer before rain closed the skies.

Fathers spread morning editions of the local papers across breakfast tables, ruminating over the weekend news: Russia and Japan were spitting at each other again; Mark Twain and his wife had rented a villa in Florence, Italy; an international commission had resolved an Alaskan border dispute in America’s favor—much to the disgust of the Canadians.

As children waited patiently for their turn at the cartoon pages, the ratcheting clatter of a gasoline engine shattered the Sabbath calm. Automobiles were still rare in the city, but no one mistook this for a car. The sound fell from above.

What was that racket? Men abandoned their newspapers, children dropped their toys. San Francisco families rushed to front porches, crowded sidewalks, and searched the sky for the source of the disturbance.

A yellow monstrosity, a bulging tuber, crawled across the sky with the elegance of a constipated wasp. Viewers struggled to name what they saw. It wasn’t a hot air balloon, drifting before the wind with a basket at its base—the shape was wrong. The silk envelope lay on its side, a giant sweet potato longer than it was tall. A wooden frame swung beneath the flapping bag, suspended by a cat’s cradle of ropes. Twin propellers spun, one on each side of the airframe. Two thousand feet above the city’s buildings, August Greth, the machine’s inventor and pilot, waved gaily at his growing audience.

“As the yellow novelty moved across the sky,” wrote the San Francisco Examiner, “it seemed like a picture from those books that narrate the romances of electricity and invention hundreds of years hence. The gazing multitudes followed the spectacle with their eyes and while the ship navigated low enough, cheered the operator and waved their handkerchiefs at him.”

Greth continued north, motoring toward Golden Gate Park. Although San Francisco’s stunned residents probably didn’t realize it, they were present at a historic moment: America’s first manned dirigible flight. August Greth flew the California Eagle two months before the Wrights left the sands of Kitty Hawk.

And unlike Orville’s debut, thousands witnessed Greth’s achievement.

August Greth was not the first man to think of mating an engine and a hydrogen balloon. French inventor Pierre Jullien of Villejuif designed and flew a small model in 1850. A clockwork motor spun the propeller that pulled his prototype through the air. The coiled steel spring proved too weak to power the model; Jullien never completed a full-sized dirigible.

Nineteen years later, Frederick Marriott, editor of the San Francisco Newsletter, decided to refine Jullien’s idea. Marriott believed that dirigibles offered a practical answer to the problem of flight. In 1866, he formed the Aerial Steam Navigation Company, a corporation dedicated to getting America airborne. After three years of experimentation, Marriott unveiled his first model, the Avitor Hermes, Jr.

Photographs snapped at the dirigible’s debut show an aircraft with the shapely lines of an American football. The semi-rigid balloon consisted of a bamboo framework that was covered with varnished muslin. Two large propellers, driven by an alcohol-fueled steam engine, turned on either side of the envelope. A five-foot rudder controlled the airship’s course. The model was thirty-five feet long and weighed eighty-four pounds.

Marriott invited fifty prominent San Francisco men to witness the first flight test in a hangar at San Mateo’s Shell Mound Race Track. After an initial disappointment—the airship sprung a leak as hydrogen flowed into the envelope—the model lifted off the floor at 1:15 p.m. “The machine rose to a height of eight or ten feet from the floor of the workshop,” wrote a reporter for San Francisco’s Daily Morning Chronicle, “and flew—actually flew to the other side of the room. Thus the fact of its being able to rise and proceed in a given direction is fully established.”

The reporter registered some important shortcomings. The steam engine was underpowered; the dirigible could cross an enclosed room, but it would be unlikely to advance against a moderate breeze.

Moreover, scaling up the model promised additional difficulties. The Avitor could only lift a payload of eight pounds. The weight of a pilot and cargo would require a much larger balloon. Each increase in the balloon’s size multiplied the envelope’s surface area and the amount of fabric presented to the atmosphere. A full-size dirigible would require engines of unimaginable horsepower to overcome the air resistance. Marriott’s invention was the victim of basic aerodynamics, an impressive accomplishment but hardly viable. “That Mr. Marriott has, to a certain extent, solved the problem of aviation or aerial navigation we are convinced, but that the Avitor can be put to any really practical purpose we are very doubtful,” concluded the Chronicle’s observer.

Marriott remained optimistic. The Avitor would revolutionize transport and disrupt the freight industry. His airship would outrace slow-moving trains, breaking the monopoly that enriched the avaricious railroad cartel. Marriott’s machines would turn the skies into airways, freeing travelers from the limitations of the overland routes.

Although Marriott invented and flew America’s first unmanned dirigible, he never realized his vision. The 1873 stock market crash triggered an international financial crisis. Funding for speculative ventures vanished; the Avitor II was never built. That was probably for the best. As the Chronicle’s reporter suspected, late-nineteenth-century steam engines lacked the horsepower required to push a larger airship through the air. A full-sized Avitor would have been as vulnerable to passing breezes as a traditional hydrogen balloon.

Despite California’s brief flirtation with dirigibles, France soon reclaimed the lead in the development of this promising technology. The French effort was led by a young emigrant named Alberto Santos-Dumont. A Brazilian, born in 1873, Santos-Dumont spent his boyhood knitting straw into model gliders and crafting small silk and paper hot air balloons—“whole fleets of little ‘Montgolfieres.’”

The French invented hot air balloons; the military employed lighter-than-air machines in the Franco-Prussian War. Santos-Dumont, persuaded that France led the world in aviation technology, abandoned his homeland to become a French pilot. Reality fell short of his dreams. “On my arrival in Paris,” he later recalled, “I asked to be allowed to go up in a dirigible balloon. I confess that I was immensely surprised and disappointed at the answer that there was none—that there were only spherical balloons like, or nearly like, that invented by Charles in 1783.”

Santos-Dumont decided to create an opportunity for himself. After learning to fly conventional balloons, he turned his attention to the construction of a dirigible. Finding a willing mechanic with a shop near his hotel, Santos-Dumont produced increasingly sophisticated machines. These innovative airships suffered numerous mishaps—he once landed in an elm tree and later crashed into the courtyard of Paris’ Trocadero Hotel—but each new model performed better than its predecessors.

He registered his greatest triumph on October 19, 1901. On a sunny autumn afternoon, Santos-Dumont lifted off the Saint-Cloud Aero club field, seated beneath the envelope of his dirigible, No. 6. He swung the airship’s nose east and headed for Paris. As the amazed city watched, he circled the Eiffel Tower, turned west, and followed a line back to Saint-Cloud. He touched down with a new cross-country record: eleven kilometers in twenty-nine minutes, thirty seconds. The flight won the Grand Prix d’Aërostation, the award Henry Deutsch offered for the first airship to fly from Saint-Cloud to the Eiffel Tower and back in under thirty minutes. Santos-Dumont collected the 100,000 franc purse and proved that dirigible flight was both viable and practical, the surest way for aviators to unlock the promise of the sky.


[image: chpt_fig_001.jpg]
Figure 2.1. Alberto Santos-Dumont. Library of Congress.
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Figure 2.2. Santos-Dumont circles the Eiffel Tower in Dirigible no. 6. Smithsonian Institute.



As newspapers carried the story of his achievement around the globe, a group of Missouri businessmen studied the sky and pondered possibilities. With the arrival of a new century, the citizens of St. Louis had decided to promote their city with a major fair. The Louisiana Purchase Exposition—also known as the St. Louis World’s Fair—celebrated Thomas Jefferson’s acquisition of the western United States.

The Exposition was intended to be both commemorative and competitive; from inception its organizers vowed to eclipse the 1893 Chicago World’s Fair. That goal would be easier if the Exposition offered an attraction that hadn’t appeared in Chicago. Santos-Dumont’s record-breaking flight suggested the answer. The Louisiana Purchase Exposition would feature an aviation contest, a novel attraction that would erase Chicago from visitors’ minds.

In January 1902, St. Louis newspapers broke the news: the Exposition organizing committee had allotted $200,000 for an aerial competition. The contest details were vague: “The aeronaut who shall demonstrate that he has done the most to solve the problem of aerial navigation along practical lines will win the capital prize.” Promoters predicted that the lavish sum would lure a hundred competitors to St. Louis and catapult America to the front rank of aerial nations.

The prize was irresistible. Would-be aeronauts set to work on designs to win the competition. Among these hopeful aviators was San Francisco’s August Greth.

Greth was a native of France’s Alsace region. He emigrated to California in 1882. Twelve years later he graduated from the University of California, San Francisco School of Medicine. Greth opened a practice in his adopted city and prospered. Although a competent physician, treating the human body was his vocation rather than his passion. August Greth, like so many other men of his time, longed to create a flying machine.

Inspired by Santos-Dumont’s success and the announcement of the St. Louis prize, Greth decided to build his own dirigible. He finished the machine, the California Eagle, in 1903. The yellow envelope of his dirigible was eighty feet long and enclosed 50,000 cubic feet of hydrogen. A rope net encased the lumpy, yam-shaped balloon, supporting the undercarriage that dangled below. The wood frame resembled a section of scaffolding. It provided a base for the gasoline engine that drove two propellers, placed on opposite sides of the airship. The propellers were mounted on swivels that the pilot turned for directional control.

On Sunday morning, October 18, 1903, Greth’s assistants pulled the airship from its building. After a minor accident—a spinning propeller struck airship mechanic F. H. Hutchinson in the head—the ship was cleared for launch. With Greth seated at the pilot’s station, the dirigible surged forward. It failed to clear a short wooden fence. A propeller clipped the obstacle and bent.
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Figure 2.3. August Greth and his investors pose with the California Eagle before its first flight. Munsey’s Magazine, Aug. 1904: 608.




Another delay as the mechanics mended the damage.

At 10:45, the ship was ready for a second attempt. Greth’s children, convinced that they would never see their father again, stood nearby, wailing like a Greek chorus. The twin propellers spun briskly and when the ground crew released the tether lines, the ship vaulted into the sky.

Greth’s investors, a small group that had risked precious capital on the dream of flight, were elated. “When it was evident that it was going to be a success,” wrote the San Francisco Call, “they fairly hugged themselves in delight.” After dark hours, disappointments, and many canceled tests, a promise had been fulfilled. The California Eagle could fly.

Greth was busy on the flight deck. Before lifting off, he had announced his plan to follow Market Street to Kearny, circle the intersection, and return to base. It would be a short hop—little more than a mile—a shakedown flight to test the systems. Once aloft, Greth found himself in a duel with an east wind on his starboard quarter. The Eagle encountered the same problem that had doomed the Avitor Hermes: the airship’s twelve horsepower engine was too weak to push the eighty-seven foot balloon upwind.

The wind carried the dirigible west. Greth drifted toward the Pacific Ocean, altering his altitude in search of a favorable air current. When he realized that a return to base was impossible, he turned the Eagle north and aimed for Golden Gate Park. News of his flight outpaced his progress. Men leaped from barber’s chairs and rushed outside, white shaving foam clinging to their chins. Spectators filled the streets, gaping at the marvelous machine.

“I could see the city becoming smaller and smaller,” Greth later told the reporters. “I saw the people move in the streets and saw that they were watching me. I called to them, although I knew they could not hear me; I waved my handkerchief at them, and they shook theirs at me.”

The experience of slipping through the air, the miniature city spread beneath his feet, invited spiritual reflection. “Although I exulted in the performance of my airship and was glad that I was beheld from below, the toilsome lives of others became at once apparent; the ways of the world seemed very insignificant to me. Their many quarrels seemed pitiful and their vaunted political systems abominable.”

Greth experienced a state of transcendental calm. He unpacked a bottle of soda water and took a drink. “As I turned my eyes from them and looked into the pure heavens the situation became sublime. In that supernatural quietude came a wish—a wish to remain. Momentarily I would fancy myself possessed with almost magical powers, and had some miracle happened in that altitude I would not have been astonished at the time.”

Twenty minutes of flight brought Greth over the Presidio. An unwelcome problem interrupted his metaphysical reflections. While motoring north, the sun’s rays had heated the hydrogen inside his balloon. “The oiled silk was tight as a drum, the net was creaking with the pressure of the expanding gas, and the breezes played loud on the taut skin of the balloon,” said Greth. Although he believed that the fabric could contain an inner pressure of 100 psi, a blowout would be catastrophic. Greth decided to end his flight with a stylish landing at the Presidio.

He shut down his engine before venting hydrogen. This was an important safety consideration: an errant spark or backfire might ignite the escaping hydrogen and convert the Eagle into a spectacular fireball.

As the pressurized gas hissed through the open valve, the airship settled toward the Presidio’s white-plank buildings. Satisfied with his rate of descent, Greth closed the valve and spun the engine’s flywheel for a restart. Nothing happened. He cranked the engine again—nothing. As Greth wrestled with the engine, the breeze shoved the California Eagle over the mouth of San Francisco Bay. The crew at the Fort Point Life-Saving Station tracked the aircraft’s progress in their binoculars. A rescue boat trailed the dirigible as it dropped toward the heaving waters.

“Like a seafowl skimming over the surface of the waves,” wrote the San Francisco Examiner, “the great aircraft touched the waters and rebounded. As she settled a second time, Greth climbed from the deck of his boat and clung to the netting of the balloon. He was in this position when the men from the Life-Saving Station came alongside, about 300 yards from the shore at Harborview.”

Still retaining most of its hydrogen, the California Eagle bobbed lightly on the choppy waters of San Francisco Bay. The life-saving crew took Greth aboard and towed the airship to shore.

Despite the engine failure and ignoble ducking, Greth considered the first outing a tremendous success. Wealthy investors needed to step forward now, he told reporters. His ship required a stronger, more reliable engine. “I wish some millionaire would donate us a motor,” he said. “I think the project is worthy enough. We should have a motor of twenty or thirty horsepower to run those propellers.” Properly outfitted, the California Eagle would outperform Santos-Dumont’s machines.

When visionary millionaires proved reluctant to open their checkbooks, Greth decided to form a stock company and sell shares in his dream. In the closing months of 1903, California newspapers printed the prospectus for the American Aerial Navigation Company—Greth’s new business venture.

The advertisement promised a risk-free investment: get in early before the stock price flew higher than the California Eagle. The applications for this innovative flying machine appeared endless.

Greth’s airships would be perfect for coastal defense. A flotilla of dirigibles patrolling the mouth of San Francisco Bay could bomb approaching enemy ships. Airships cost less than shore-based batteries, and an air attack would terrify America’s enemies. “The mysterious properties of a weapon in the clouds would have a vaster moral effect than the munitions of war which the soldier now considers ordinary,” said Greth.

Japan, then embroiled in a war with Russia, showed interest in the potential of aerial combat. Delegates from that country visited Greth’s shop in early 1904. The visitors appeared impressed and hinted at plans to purchase four airships to augment their forces.

If only the rest of the world saw the future so clearly. The presence of Greth airships in a military’s arsenal might prevent war, suggested J. O. Brubaker, fiscal agent for Greth’s new company. “Two great powers equipped with 100 airships each would never dare to engage in mortal combat. It would mean nothing less than complete annihilation.”

Greth’s dirigibles also had peacetime applications. “If these four airships are not purchased for military purposes, they will be exhibited in every large city in the United States.” Fairgoers would fill the company’s coffers, a fact that was recognized by one of America’s leading showmen. “You have the only great attraction which is absolutely new,” wrote John Ringling, proprietor of Ringling Brothers’ Circus. “I shall be glad to negotiate with your company for an airship to sail along with our big show.”

Military applications; exhibition flights at fairs; a chance to fly in the circus—the money-making opportunities appeared endless. Commercial riches beckoned, as did a legitimate chance to scoop the $100,000 Louisiana Purchase Exposition prize.

Alberto Santos-Dumont believed that he would win the St. Louis prize. No American possessed an airship that could compete with one of his dirigibles. It would be worth a trip to America, just to pick up the uncontested check.

August Greth disagreed. He and the California Eagle would break lances with Santos-Dumont in the skies above St. Louis. At least one American would defend the country’s honor.

The field appeared fixed; the newspapers had anointed their champions; no one expected the late arrival of a dark horse, another San Francisco aviator. 








CHAPTER THREE

ENTER CAPTAIN TOM, STAGE LEFT


I describe myself as a Practical Aeronaut.

—Captain Tom Baldwin, Daily Telegraph (London), October 12, 1888



“Mister, are you a reporter?” A grubby youngster waylaid the journalist who was sniffing for stories along San Francisco’s Grove Street.

“I have the honor, sonny, of carrying three lead pencils in my vest pocket at one time. What can I do for you?” replied the writer. In 1887, members of the Fourth Estate still entertained unsolicited queries, realizing that the best stories were found in the unlikeliest sources.

“Well, there’s a fellow in there that’s about to kill himself.” The youth pointed toward the Mechanics’ Institute Pavilion. “He’s going to tie himself in a sack and jump off the inside of the roof. I seen him getting ready. You can get in there if you’re solid with the saloon man.”

That sounded promising. The San Francisco Examiner reporter strode toward the entrance of the large exhibition hall. In the gloomy interior, he perceived a “shapeless mass of brown cloth” slowly rising toward one of the great arches that supported the roof. Sandbags swayed gently beneath bunched fabric. The ascent stopped when the material reached the upper pulley. “Is she all right?” called a voice from overhead.

“Yes, let her go.”

The sandbags hurtled floorward. “For a second and a half,” wrote the reporter, “the whole thing whizzed through the air like a shot, covering a full thirty-five feet of space in that time.”

Expecting the sandbags to punch a hole in the wooden stage, the reporter was amazed when the cloth bundle snapped open, unfolding like an umbrella. The parachute checked the downward momentum; the heavy bags, swinging like the pendulum of a grandfather clock, settled gently on the stage.

“I tell you, she’s a daisy,” yelled the onstage helper—balloonist Park Van Tassel.

“Rather,” assented the man hidden among the Pavilion’s rafters, tight-rope walker and daredevil, Thomas Baldwin.

“Professor” Thomas Scott Baldwin was born in 1854. According to the biography he offered newspaper reporters, his parents, Samuel and Jane, were killed by marauding renegades at the end of the Civil War. Orphaned at age twelve, Thomas lived briefly with a foster family before running away to work for the railroad. A circus manager spotted the young man cavorting atop a freight car and convinced him that a performer’s life offered greater rewards for a man of his talents.

Baldwin quickly mastered the high wire and trapeze. A decade later, he left the circus to pursue a solo career. He made his San Francisco debut in 1885, sauntering above the Pacific Ocean breakers on a wire strung between the iconic Cliff House and Seal Rock, an offshore sea stack.

The following year, he opened for Leslie Morosco’s stage troupe, performing the perilous “Slide for Life”—a staple of the American aerialists’ repertoire. The performer threaded a short length of rope through the center of a pulley, and placed the wheel on an inclined high-wire. Gripping the rope with either his toes or teeth, Baldwin accelerated down the cable, flying over the audience with his arms spread wide.

A dazzling stunt, but one that grew stale with repetition. The greatest performers built their careers around innovation and constant novelty. Fresh tricks disarmed the curse of familiarity. To stay ahead of the competition, Baldwin was always hunting a new gimmick, one so dangerous that people would endure long lines, quarters clutched in their sweaty fingers.
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Figure 3.1. Tom Baldwin. Library of Congress.



His quest led him to aviation. Baldwin suspended a trapeze bar beneath the basket of a hot air balloon and performed tricks at altitude. The new wrinkle was a minor success, but, distilled to its essentials, little more than an unusually lofty circus performance.

A fresh direction beckoned when the Professor learned that two gymnasts had stitched together a linen parachute. Could this interesting device be incorporated into his act? The question led Baldwin to the murky interior of the Mechanics’ Institute Pavilion.

Pleased with the initial sandbag drops, the experimenters decided to extend their trial to a human subject. As the Examiner reporter watched, Van Tassel detached the sandbags and winched the parachute back to the rafters. Baldwin shimmied down a rope and wrapped his fingers around the steel ring that gathered the chute’s suspension lines. Hanging above the stage, he gave the word: “Good-bye, boys; let her go.”

The pulley sang as Van Tassel released the rope. The Examiner reporter shrieked and turned away, unwilling to witness Baldwin’s fatal plunge. His concern was misplaced. Once again the fourteen foot parachute blossomed, snapping open after a short drop. Van Tassel cheered. The reporter saw “Baldwin’s dangling legs kicking holes in the atmosphere forty feet over our heads and bearing some resemblance to the wiggling toes of a huge bird, of which the parachute formed the wings.”

Baldwin repeated the indoor jumps, gaining experience with the parachute. Soon he felt ready to risk his life in front of an audience. On a sunny Sunday afternoon, less than two weeks later, Baldwin and Van Tassel unveiled their new stunt.

More than 8,000 people, seduced by a vigorous advertising campaign, traveled to Golden Gate Park to witness Baldwin’s certain death. They pushed through the park’s Haight Street entrance and packed the slopes that ringed the launch site.

At noon, Van Tassel and his assistants began inflating his spherical balloon, Eclipse. Three hours later, the balloon bulged with 28,000 cubic feet of hydrogen and was ready to fly. “It’s a daisy time to go up,” declared Van Tassel. He sent a boy running to summon the daredevil.

Cheers greeted Baldwin’s entrance. Ladies waved pocket handkerchiefs, the men applauded. The fearless Professor swung a leg over the lip of the basket and clambered aboard. The ground crew released the lines and the balloon ascended on a single tether rope. At 400 feet Van Tassel applied the winch brake, checking the balloon’s rise.

The spectators watched the small figure moving around in the basket. Confronted with the enormity of what was about to happen, women broke down and wept. “My goodness, goodness sakes alive,” cried one lady, “he’ll be killed stone dead.”

“Oh, what a foolish young man,” wailed another.

Baldwin checked his equipment a final time, ensuring that none of the parachute’s suspension lines had tangled. The parachute hung from the end of a wooden pole that extended perpendicularly from the basket. A rope, tied to the parachute’s crown, ran through a pulley at the end of the pole and fed back to the basket. A small trapeze bar gathered the parachute lines.

The daredevil gripped the trapeze bar, hesitated for a moment, then clambered over the edge of the basket. Swinging into position beneath the parachute, he released the rope that held the parachute in place. The line spun through the pulley and fell clear. The parachute dropped the length of a long heartbeat before blossoming in a linen puff. Like Baldwin’s famous “Slide for Life,” the parachute carried the daredevil along a slanting line drawn across the sky. He dropped slowly toward the ground and landed in the front yard of a small house.

The crowd cheered lustily. Baldwin’s brave leap made him “the envy of the men and the darling of the ladies.” The ground crew winched the balloon back to earth. Van Tassel and a passenger named Joseph Masten departed for a three hour flight that carried them south to Redwood City.

Baldwin had a new, unique act. He spent the next several years jumping from balloons. A barnstorming tour across America extended overseas. Tom circled the globe, entertaining audiences in England, Europe, India, China, and Australia. He later claimed that he had logged 3,000 parachute jumps during his storied career.

The shocking sight of a man falling from a balloon soon grew familiar. Other men (and a few women) adopted the trick and dissipated the novelty. As the twentieth century opened, Baldwin sought a fresh act. Ballooning seemed an obvious alternative—he had certainly spent enough time in a basket. Altering his title from “Professor” to “Captain,” Baldwin transferred his interest to lighter-than-air flight.

In 1902, Captain Baldwin, fellow aviator Percy Hudson, and C. L. Sherman, a reporter for the Denver Post, announced their intention to fly from Denver to New York. The trio had constructed an immense balloon —Big Glor y—whose envelope enclosed 140,000 cubic feet of hydrogen. Baldwin and Hudson would operate the aircraft, while Sherman recorded the exploit for posterity and dropped progress bulletins upon passing towns.

The ambitious plan suffered the fate of many balloon expeditions. Departing on Sunday, August 31, the airship encountered an adverse wind that carried it south rather than east. As evening arrived, a storm shoved the aviators toward Pike’s Peak. Three times they attempted to surmount the mountain, tossing equipment and supplies from the basket to lighten the load. Wind-buffeted and bruised, frost-bitten from the freezing temperatures, the aviators were forced down the next morning, twenty miles north of Florence, Colorado. They traveled seventy miles, well short of the 1,153 mile record set in 1900 by Count Henri de la Vaulx in his flight from Paris to Korostichev, Russia.

The failed transcontinental attempt illustrated the hydrogen balloon’s major drawback: borne like dandelion pods before the wind, balloons were unable to resist a contrary current. A pilot might shape his course by rising or falling, searching for a layer of air moving in a favorable direction, but these vertical maneuvers were limited. The balloon ascended when the pilot dropped ballast and descended when hydrogen was released from the envelope. This could only be done a couple of times in flight.

Surely there had to be an alternative, an airship that blended a balloon’s lifting body with a source of propulsion. A powered balloon that responded to the will of a pilot rather than the whims of the wind. Thirteen months after Big Glory grounded in the Colorado mountains, August Greth flew over San Francisco. Despite the unscheduled splashdown at flight’s end, the principle was sound. Baldwin glimpsed aviation’s future: dirigibles. He wiggled onto Greth’s team and helped construct the second incarnation of the California Eagle.

August Greth spent the rainy winter months expanding and refining his airship. Near the end of April 1904, the doctor announced that the Eagle was ready for a flight test. The balloon, lengthened to 105 feet, could lift the weight of two men. The undercarriage was longer and a French De Dion Douton motor replaced the unreliable twelve horsepower engine. On the first day that offered suitable weather, Greth promised, the Eagle would again amaze the people of San Francisco.

That opportunity arrived on Saturday, April 23, 1904. After a week of Pacific gales, the morning broke clear and calm. Excited spectators arrived early and by 8:00 a.m., hundreds of people ringed the American Aerial Navigation Company hangar. The ground crew rolled back the wooden doors, removed the sandbags that pinned the dirigible to the earth, and led the machine into the open air.

A new airship, a new flight crew. Greth would remain on the ground as Captain Tom Baldwin piloted the Eagle. Flight Engineer Fred Belcher would tend the engine, ensuring its flawless performance.

Dozens of hands clutched tether lines as Belcher tuned the engine. “The shining aluminum, arms, wings, propelling screws or whatever they may be called, were sent flying around with tremendous velocity,” wrote the San Francisco Call. Captain Baldwin adjusted the airship’s trim, shifting sandbags along the undercarriage until the dirigible floated level.

Satisfied with the weight distribution, Baldwin scrambled aboard and ordered Engineer Belcher to step down. The dirigible was too heavy, claimed the Captain. Belcher must remain behind.

Baldwin turned his attention to the crowd. This was only a test flight, he shouted. He had no specific route in mind. With Belcher still squawking objections, Baldwin ordered the crew to cast off.

The Eagle ascended majestically, silver propellers spinning in the morning sunlight. Cheering men waved their hats. Baldwin unfurled an American flag from the rear of the vessel. The patriotic banner fluttered gently in the propeller wash.

Several hundred feet up, Baldwin opened the throttle. The propellers accelerated and the airship chugged forward. Making “a loud whirring sound, equal to the commotion created by at least a dozen automobiles when in full action,” the dirigible crawled south. Flying at an altitude of 600 feet, Baldwin deflected the large canvas rudder and the ship executed a slow turn. The dirigible circled the field, a maneuver that demonstrated the machine’s ability to fly in any direction the pilot chose. The spectators applauded the neat maneuver. “Dr. August Greth was a study,” wrote the San Francisco Call, “and, as he saw that her machinery had her well under control, his features brightened and he felt rewarded for the arduous and steadfast fifteen years’ work he has devoted to his invention.”

The delighted audience watched as the dirigible continued its ascent. As the craft pierced a colder layer of air, the engine sputtered, backfired, and coughed to a halt. Thomas Baldwin and the Eagle drifted helplessly, victims of a breakdown 1,200 feet above the earth.

“The engine has stopped working,” shouted Engineer Belcher. “Captain Baldwin does not understand the manipulation of the motor machine, and does not know how to keep the mixture proper.”

Baldwin tinkered gamely with the inert steel lump. Belcher continued his tirade: “He will not be able to start it again because he does not know how to do it. I am sure that this is the cause of it. The engine is all right, and if I had gone up with it I am positive it still would be working.”

The airship drifted south with the light breeze. When it became apparent that a restart was impossible, Baldwin opened the balloon’s vent and released hydrogen from the envelope. The Eagle dropped earthward, descending toward a meadow. A rough touchdown twisted the aluminum platform slightly; Baldwin suffered light bruising but the dirigible emerged largely unscathed from the flight.

Engineer Belcher arrived on the scene. A moment’s adjustment and the engine coughed to life. “I am terribly disappointed that Captain Baldwin forced me to get out of the ship just at the instant that she was about to ascend,” said Belcher. “I have never been up in a balloon, but I know that my engine was in such absolutely perfect shape that had I been in charge of it the results would have been successful.”

Baldwin was unrepentant. “I confess I was not familiar with the motor, and was unable to start it going again. This is the reason why I could not further continue on the trip I had anticipated.” Despite the unfortunate conclusion, the aviator considered the first flight a triumph. “As you could see from below I was able to manage her movements, and I gave you an illustration of what she could do.”

Nothing could have prevented the engine failure, suggested Baldwin, but the malfunction was the only blot on an otherwise perfect trial. Dr. Greth was unconvinced. “[Baldwin] may have been capable of handling the steering apparatus with which I have equipped the machine,” he said, “but the motor evidently bothered him. When he reached a certain altitude he found a lower temperature and pressure than is present on the earth. Students of aerial navigation could have found a remedy for such conditions, but an untrained man facing a fall of 1,000 feet is likely to lose his head. As a result, the cold air and the pressure generated by the motor caused what is called a ‘freeze’ in the machinery, which made the craft a victim of the shifting currents.”

Greth’s mild criticism masked an underlying fury. Baldwin’s showboating, his refusal to share the glory of a first flight with the airship’s engineer, had turned the company’s triumph into a farce. After the reporters departed, August Greth fired Tom Baldwin. He would fly no more for the American Aerial Navigation Company.

Although Baldwin’s flight hinted at the machine’s potential, a flawless outing remained elusive. On May 2, 1904, Greth and Belcher climbed aboard the repaired California Eagle. The ship lifted off at 8:30, ascending on a tether until it cleared the surrounding houses. Greth released the line and the airship moved forward under its own power. As the airship ascended, Greth steered into a turn. The Eagle responded. More revolutions around the field followed. “The big ship twisted and moved through the air as directed every time I threw the wheel over, and with a feeling of perfect safety we began our trip in the direction of San Jose.”

The dirigible floated out over the waters of San Francisco Bay. “We could see for miles in every direction, and beneath us in the bay we saw vessels lying at anchor and others under way, all as small as beads to our eyes.”

After traveling over the water for several minutes, Greth altered course to the southwest, easing the dirigible back over land. “We went along very rapidly and soon discovered that we were riding along with the San Bruno road. We still had the wind against us, but we experienced not the least trouble until the shaft to the right of our main gear—the gear that drives the propellers—threw itself out of place, and then we knew that we had a difficulty which would spoil our trip.”
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