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Robert H. Goddard and Nell, Roswell, New Mexico, September 1931. (Source: Clark University Archives)




INTRODUCTION




We are the music-makers,
And we are the dreamers of dreams,
Wandering by lone sea breakers,
And sitting by desolate streams;
World-losers and world-forsakers,
On whom the pale moon gleams; Yet we are the movers and shakers
Of the world forever, it seems.


—Arthur William Edgar O’Shaughnessy, Ode





Those who knew Robert H. Goddard, America’s first rocket scientist, liked him. One of his most likable traits, they all remembered, was his sense of humor. He was always ready with a joke, enlivening every situation, no matter how discouraging, with a quip. After his death in 1945, remarkably, none of his friends and associates could recall a single one of his jokes. All that was left of his humor was the memory of its former existence, empty of substance. Goddard the humorist was like the Cheshire Cat, faded away except for his smile.


So it was with Goddard the rocketeer. Between World War I and World War II he was the most famous scientist in America, the most heavily publicized in the world. The newspapers covered him more often than either Thomas Edison, who died in 1931, or Albert Einstein, who arrived in the United States the following year. He was portrayed as the dedicated physicist who all alone made rocketry respectable, who turned it into a science. He aimed to send rockets to high places, even to the moon and planets.


Because he enjoyed the support of influential scientists, philanthropists Daniel and Harry F. Guggenheim, and the famous aviator Charles Lindbergh, the world believed that Goddard’s ambitions were not only feasible, but were about to be realized. When Nazi Germany launched rockets into the stratosphere and down onto Allied cities, Goddard’s career in rocketry appeared also to be one in prophecy.


Unlike Goddard the humorist, Goddard the rocket man enlarged in image after his death. He was proclaimed a modern prophet, without honor in his own land until too late, who had begun life as a sickly, precocious genius, a boyhood visionary who perceived humanity’s rocket-driven future in space years ahead of anyone else. He dedicated his life to realizing that vision, pressing ahead with determination and pluck despite widespread ridicule and the refusal of his own government to appreciate the importance of his work. Single-handedly, it was claimed, he invented modern rocketry in all its details, including those used by the Nazis to bombard London.


In the aftermath of World War II, the story went, no rocket or jet plane could take to the skies without using Goddard’s inventions. In 1960, the United States government confessed to stealing the man’s ideas, and paid $1 million in compensation to his heirs. Three years later, a best-selling biography called This High Man fleshed out the Goddard the world had come to know. Monuments and medals rained upon his memory, along with institutions bearing his name. Robert H. Goddard was the “father” of modern rocketry and spaceflight.


At his moment of posthumous triumph, when he loomed larger than life, Goddard began to fade from view. First, in the interest of international good feeling, he had to share the title of “father” of space flight with two other “fathers,” a Russian and a German. Then he became discounted as a man of fine accomplishments but little influence in his field. Because of his alleged secretiveness—the solitary endeavors that had made him so newsworthy during his life—it was said that modern rocketry had actually been reinvented by others. Moreover, his failures had greatly exceeded his successes.


The man who formerly had put America on the road to the Moon became a footnote in the history of technology. Again like the Cheshire Cat, he faded away until little remained but a series of juvenile biographies counseling youngsters to remain true to their dreams, to realize that persistence is the road to achievement.


The remarkable rise and fall of Robert H. Goddard’s image owed to the fact that his real life was hidden behind a dense veil of legend building. He began fashioning a public persona as early as 1919, and continued it to the end of his life—one of the more surprising discoveries during this research was that the legendarily publicity-shy scientist was actually a publicity hound, who garnered reams of praise but almost no ridicule.


The legendry accelerated after his death, engineered by Goddard’s widow, Harry Guggenheim, and Charles Lindbergh, culminating in the carefully scripted This High Man. That produced a reaction among other rocketeers and historians, who toppled the erstwhile “father” of space flight from his pedestal.


There was a real human being hidden in the shadows cast by the legends, and he was different from any of the manufactured images. Goddard the man was a complicated and often inscrutable individual, a self-contradictory person whose flaws waged a lifelong war with his virtues—a human being rather than a myth. He actually was a towering figure in the history of modern technology whose real accomplishments should have been enough to make legend building unnecessary. What he achieved was far more than his detractors in the past generation have suggested, even if less than his boosters in the previous generation claimed.


Robert H. Goddard the rocket man deserves a fair account of his life and his contributions to the history of rocketry and spaceflight. So does the question of how, beginning in his lifetime and accelerating in the decades since, he nearly disappeared into conflicting mythologies, making him either the Mount Rushmore of rocketry or a mere show horse in a field where he had little real influence. In an age when image building and spin doctoring dominate our public discourse, when the manufacture of personalities is a major industry, the life and legends of this remarkable scientist have something to teach us about what is really important in the swirl of lives and lies.


His adventure began with a dream. Once, not so long ago, seventeen-year-old Robert Goddard had a waking dream about flying farther than anyone ever had, to other worlds in the sky. He was not the first person to have such a vision, of course, but it was new to him, and it would not let go of him. In the present day, we have watched fellow humans venture into space, and walk on the Moon, and we have seen earthly machines visit other worlds in the sky. It becomes easy to take such things for granted, unless we remember how fantastic they would have seemed a century ago. To paraphrase Charles Lindbergh, we ought to ask ourselves whether Robert Goddard was dreaming then, or we are now.




CHRONOLOGY of ROBERT H. GODDARD






	1882

	5 October: Robert Hutchings Goddard born, Worcester






	1883

	Moves with family to Roxbury






	1898

	Robert’s mother contracts tuberculosis; family moves to Worcester






	1899

	19 October: Has the cherry tree vision; date “Anniversary Day” thereafter






	1901

	31 March: Esther Christine Kisk born, Worcester






	1903

	Tsiolkovsky publishes “Exploring Space with Reactive Devices”






	1904

	Graduates as best male student, South High School, gives oration






	1904–

	






	1908

	Student at Worcester Polytechnic Institute; B.S. 1908






	1908–

	






	1909

	Instructor of physics, WPI, and special student in physics, Clark University






	1909–

	






	1911

	Fellow in physics, Clark University; M.A. 1910; Ph.D. 1911






	1911–

	






	1912

	Honorary fellow in physics, Clark University; also 1914–1915, 1918–1920






	1912

	Begins mathematical exploration of possibility of using rocket power to attain escape velocity






	1912–

	






	1913

	Research instructor in physics, Princeton University






	1913–

	






	1914

	Contracts and partly recovers from tuberculosis






	1914

	Awarded first two patents for rocket apparatus






	1914–

	






	1915

	Instructor in physics, Clark College; assistant professor 1915–1919; associate professor 1919–1920






	1915

	Proves experimentally that a rocket will provide thrust in a vacuum






	1916–

	






	1918

	Instructor in physics, Clark University






	1916

	17 October: Grandmother dies; buried in family plot, Hope Cemetery, Worcester






	1917

	5 January: Receives first grant of $5,000 from Smithsonian Institution; further grants awarded through 1934; begins work on multiple-charge, solid-fuel rockets






	1917–

	






	1918

	Develops tube-launched infantry rockets under contract to Signal Corps, at WPI, Clark University, and Mount Wilson Observatory






	1918

	Returns to Clark University






	1919

	Smithsonian publishes “A Method of Reaching Extreme Altitudes”






	1920

	29 January: Mother dies; buried in family plot, Hope Cemetery






	1920–

	






	1923

	Consultant on solid-propellant rocket devices for United States Navy Bureau of Ordnance, Indian Head, Maryland






	1920–

	






	1924

	Abandons multiple-charge solid-fuel rockets, begins developing liquid-fuel rocket motors






	1920–

	






	1943

	Professor of physics, Clark University






	1923–

	






	1943

	Director of physical laboratories, Clark University; post is chairmanship of physics department; also assumes chairmanship of mathematics department






	1923

	Oberth publishes Die Rakete zu den Planetenr�umen







	1924

	21 June: Marries Esther Christine Kisk






	1925

	6 December: Liquid-fuel rocket for first time lifts own weight






	1926

	16 March: First flight of liquid-fuel rocket, Auburn, Massachusetts






	1928

	16 September: Father dies; buried in family plot, Hope Cemetery






	1929

	17 July: Rocket flight alarms countryside, generates publicity; later comes to attention of Caroline Guggenheim, who alerts Harry F. Guggenheim and Charles A. Lindbergh; Nell gets her name; 23 November: Meets Lindbergh






	1930–

	






	1932

	Under first two-year grant from Daniel Guggenheim, begins rocket experiments at Roswell, New Mexico






	1930

	28 September: Daniel Guggenheim dies; 30 December: First rocket flight at Roswell






	






	1931

	Three more flights at Roswell






	1932

	Tests of rockets stabilized by gyroscopes and blast vanes






	1932–

	






	1934

	Guggenheim support expires; teaching at Clark University; small-scale experiments on components funded by Smithsonian and Daniel and Florence Guggenheim Foundation






	1934

	Annual funding by Daniel and Florence Guggenheim Foundation begins; continues through 1941; returns to Roswell; experiments resume






	1935

	8 March: Liquid-fuel rocket exceeds speed of sound; 31 May and 12 July: A-series rockets exceed a mile in altitude






	1936

	Smithsonian publishes “Liquid-Propellant Rocket Development”






	1937

	26 March: Rocket L-13 exceeded altitude of eight thousand feet, Goddard’s highest flight






	1938

	9 August: NAA record flight, Goddard’s only record






	1941

	10 October: Rocket P-36 jams in tower; last attempted flight

	






	1941–1942

	Development of rocket-assisted takeoffs for Navy and Army Air Forces, Roswell

	






	1942– 1945

	Development of assisted-takeoff and variable-thrust rockets for Navy Bureau of Aeronautics at Naval Engineering Experiment Station, Annapolis, Maryland

	






	1943–1945

	Engineering consultant to Curtiss-Wright Corporation, Caldwell, New Jersey






	1944–1945

	Director, American Rocket Society






	1945

	2 June: Awarded honorary degree of Doctor of Science, Clark University; 10 August: Dies in Baltimore; buried in family plot, Hope Cemetery; Harry Guggenheim and Esther begin patent, publication, and publicity campaigns






	1946

	Esther begins presenting speech, “The Life and Achievements of Dr. Robert H. Goddard,” and continues for thirty years






	1947

	21 April: Traveling exhibit of Goddard artifacts dedicated at American Museum of Natural History, New York; later donated to Smithsonian






	1949

	Dedication of launch tower as a memorial to Goddard on grounds of Roswell Museum






	1950

	First patent-infringement claim against United States filed; Wernher von Braun informs superiors that government rocket development infringes Goddard patent rights; Goddard artifacts exhibited at Institute of Aeronautical Sciences, New York, later transferred to Roswell Museum






	1959

	Dedication of Goddard Wing, Roswell Museum and Art Center, by Esther and Wernher von Braun






	1960

	Esther transfers patent rights to Daniel and Florence Guggenheim Foundation; government admits prior infringement, awards foundation $1 million for license to all Goddard patents issued since 1926






	1963

	
This High Man published






	1969

	Reconstructed Goddard workshop and Goddard Planetarium dedicated by Esther and von Braun, Roswell Museum and Art Center






	1970

	
The Papers of Robert H. Goddard published in three volumes






	1971

	Harry Guggenheim dies






	1974

	Charles Lindbergh dies






	1976

	Esther retires from Daniel and Florence Guggenheim Foundation






	1982

	5 June: Esther dies; buried in family plot, Hope Cemetery









ABBREVIATIONS USED IN TEXT AND NOTES






	AAAS

	American Association for the Advancement of Science






	AAC

	Army Air Corps, USA






	AAF

	Army Air Forces, USA






	AIAA

	American Institute of Aeronautics and Astronautics






	AP

	Associated Press






	ARS

	American Rocket Society






	ATO

	Assisted Takeoff






	BuAer

	Bureau of Aeronautics, USN






	BuOrd

	Bureau of Ordnance, USN






	CAC

	Coast Artillery Corps, USA






	CAL

	Charles A. Lindbergh






	CalTech

	California Institute of Technology, Pasadena






	CDW

	Charles D. Walcott






	CGA

	Charles G. Abbot






	CNH

	Clarence N. Hickman






	CUA

	Clark University Archives, Worcester, Massachusetts






	C-W

	Curtiss-Wright Corporation






	DAB

	
Concise Dictionary of American Biography, 2nd edition (New York: Charles Scribner’s Sons, 1977)






	Dates

	Rendered in continental style, date-month-year, with three-letter abbreviations for months; for the twentieth century, “19” is omitted: 12 AUG 1888, 22 OCT 43, 3 MAY 2001






	D&FGF

	Daniel and Florence Guggenheim Foundation






	DepNav

	Department of the Navy






	DepWar

	Department of War






	Diary

	Diary of RGH, 1898–1945, RGP and abundantly excerpted in GP






	ECG

	Esther Christine Kisk Goddard






	EGP

	Esther Goddard Papers, CUA






	FOIA

	Freedom of Information Act






	GALCIT

	Guggenheim Aeronautical Laboratory, CalTech






	GCR

	Goddard Collection, RMAC






	GE

	General Electric Company






	GEP

	G. Edward Pendray






	GP

	Robert H. Goddard, The Papers of Robert H. Goddard, Including the Reports to the Smithsonian Institution and the Daniel and Florence Guggenheim Foundation, edited by Esther C. Goddard and G. Edward Pendray, 3 vols. (New York: McGraw-Hill, 1970). Pages are numbered serially through all three volumes, and because with two exceptions the documents are arranged chronologically, volume and page numbers appear only when necessary for clarity. The two exceptions, appearing at the beginning of vol. 1, are “Material for an Autobiography” (1927, with interpolations made 1933), and “Autobiographical Statement” (1921)






	HAB

	Homer A. Boushey, Jr.






	HFG

	Harry F. Guggenheim






	HL

	Paul Horgan Library, NMMI






	HSSENM

	Historical Society of Southeastern New Mexico, Roswell






	IAS

	Institute of Aeronautical Sciences






	Int

	Interview with






	JATO

	Jet-Assisted Takeoff






	JPL

	Jet Propulsion Laboratory, CalTech






	LOX

	Liquid (liquefied) oxygen






	MIT

	Massachusetts Institute of Technology, Cambridge






	ML

	Milton Lehman






	MLP

	Milton Lehman Papers, CUA






	NAA

	National Aeronautic Association






	NACA

	National Advisory Committee for Aeronautics






	NANA

	North American Newspaper Alliance






	NASA

	National Aeronautics and Space Administration






	NASM

	National Air and Space Museum, SI






	NBS

	National Bureau of Standards






	nd

	No date given






	NDRC

	National Defense Research Committee






	NMMI

	New Mexico Military Institute, Roswell






	NGM

	National Geographic Magazine






	NGS

	National Geographic Society, Washington, D.C.






	NYT

	The New York Times






	RATO

	Rocket-Assisted Takeoff






	RCA

	Radio Corporation of America






	RDR

	Roswell Daily Record






	Register

	
Register of Graduates and Former Cadets of the United States Military Academy, an annual, cumulative publication of the West Point Alumni Foundation, Inc.






	REP

	Robert Esnault-Pelterie






	RGP

	Robert Goddard Papers, CUA






	RHG

	Robert H. Goddard






	RMAC

	Roswell Museum and Art Center, Roswell, New Mexico






	RMD

	Roswell Morning Dispatch






	RMI

	Reaction Motors, Inc.






	SC

	Signal Corps, USA






	Sec

	Secretary






	SecNav

	Secretary of the Navy






	SecSI

	Secretary, Smithsonian Institution






	SecWar

	Secretary of War






	SI

	Smithsonian Institution, Washington, D.C.






	Tel

	Telegram






	THM

	Milton Lehman, This High Man: The Life of Robert H. Goddard (New York: Farrar, Straus, 1963)







	TIAA

	Teachers Insurance and Annuity Association






	UPI

	United Press International






	USA

	United States Army






	USAF

	United States Air Force






	USAR

	United States Army Reserve






	USMA

	United States Military Academy, West Point, New York






	USN

	United States Navy






	USNR

	United States Naval Reserve






	WPI

	Worcester Polytechnic Institute, Worcester, Massachusetts






	WVB

	Wernher von Braun






	WWA

	Wallace W. Atwood






	WWAP

	Wallace W. Atwood Papers, CUA









PROLOGUE


JUSTICE FOR BOB GODDARD




It will only spread warfare and multiply the occasions of war. In a little while, in a very little while if I tell my secret, this planet to its deepest galleries will be strewn with human dead. Other things are doubtful but that is certain. It is not as though man had any use for the moon. What good would the moon be to men? Even of their own planet what have they made but a battle ground and theatre of infinite folly? … Science has toiled too long forging weapons for fools to use.


—H. G. Wells, The First Men in the Moon





Frank Browning ceased to exist at 6:43 P.M., Greenwich mean time, on Friday, 8 September 1944, a drab and rainy evening during World War II. The street erupted as he walked down Stavely Road in London, smashing the houses on both sides and killing him instantly. Besides Browning, rescue squads found one other dead and twenty injured in the rubble of their houses, which surrounded a crater thirty feet wide and ten feet deep in the center of the concrete roadway.


The hole quickly attracted British and American military and civil defense officers, and reporters wanting to know if a new kind of German bomb had caused the destruction. “We can’t tell you what it was,” said a civil defense officer. “It might have been a gas main explosion.” Nobody believed him. A few minutes later, another such blast occurred at Epping.1


So began Nazi Germany’s V-2 campaign, a barrage of stratospheric ballistic missiles bearing one-ton bombs. They dropped without warning from almost straight overhead, raining by the hundreds onto London, Antwerp, and other places behind the Allied troops advancing against Germany.


Not all of them hit their intended targets; many fizzled or went astray, or their warheads failed to explode, so Allied authorities soon had their hands on a few samples. They were remarkably sophisticated machines, powered by liquid-fuel rockets and guided by gyroscopes and tail fins, or vanes. How had America’s enemy developed such a monstrous contraption?


The answer was not long in coming. On 19 January 1945, the news service of the National Geographic Society in Washington, D.C., told the world that the fiendish Germans had stolen the whole idea from an American. The V-2, said the society, was a larger copy of designs worked out before the war by Dr. Robert H. Goddard, a physicist at Clark University in Massachusetts, working in isolation near Roswell, New Mexico.


“So closely do the mechanical features of the V-2 parallel the American projectile that some physicists think the Germans may have actually copied most of the design,” said the report. “Most of these features were patented by Dr. Goddard between 1914 and 1932. The captured V-2 contained all the elements of Dr. Goddard’s rocket, and even their arrangement inside the shell was the same.” Worse, there was reason to believe that the Germans planned to bombard America with a gigantic “step rocket,” a multiple-stage, long-range missile based on a 1914 patent by Goddard.2


It was a perfect wartime picture: strutting Nazis contrasted with a modest American inventor, pilfering his peaceful efforts to explore the upper atmosphere in order to bring death and terror to innocent Allied civilians. The story spread far and wide, and it endured. Goddard himself did not, dying the following August. His obituaries credited him with inventing nearly everything to do with rocketry, and with being the real inventor of the V-2. Robert H. Goddard became an American Prometheus.


He had been supported in his labors by Charles A. Lindbergh, perhaps the most famous human on the planet. He participated in Allied examination of the German aviation and rocket programs after the Germans surrendered in May 1945, and coauthored a scathing report claiming that with weapons such as the V-2, the Nazis had come close to winning the war. It was time for the American government to stop neglecting visionary geniuses like Goddard and start embracing the technology of the future.


To that end, Lindbergh secured a consultant’s position, at one dollar a year, to advise the government in rocketry and space research. When General Carl Spaatz, chief of the Army Air Forces, asked him what he hoped to gain, Lindbergh pointed out that while the army was preparing to steal the Nazi missile systems, it should acknowledge that many vital features of them were of American origin. Lindbergh wanted only one thing in return for his work: “Justice for Bob Goddard.”3


Who was Goddard, and what justice was owed to him?




ONE


ANNIVERSARY DAY




I do not know whether the worlds are inhabited or not; and since I do not know, I am going to see!


—Jules Verne, From the Earth to the Moon





The two men labored for months on their fantastic project. Imprisoned in the Labyrinth of Crete—which the older man, Daedalus, had designed—they determined to gain freedom by flying away, over the sea to Sicily. Daedalus was humankind’s original architect and engineer; the ancient Greeks credited to him statues and elaborate structures from Egypt through Crete and Greece to Sicily and Sardinia. He also devised a novel way to run a thread through a spiral seashell. He accomplished that by tying a thread to an ant, which obligingly dragged the fiber through the shell.


He and his fellow prisoner, his son Icarus, assembled a store of feathers and wax, and with them Daedalus constructed two pairs of wings. When all was ready, he sternly instructed the younger man: Do not fly too low, where sea spray would wet the feathers, nor too high, lest the sun’s heat melt the wax. Icarus defied his father’s warning, challenged the sun, and plunged into the water when his wings fell apart. The elder man continued on to Sicily.1


Thousands of years after Daedalus became mythology’s first aviator, the dream of imitating the birds fired the imagination of an eighteen-year-old boy in Massachusetts. He intently observed the flight of swifts, and in 1901 reached a conclusion. In a letter to the editor of St. Nicholas Magazine, he announced that birds do not use their tails to steer themselves, but instead warp their wings. Twenty years later he used this observation—which had been made before, although he did not know that—to claim that he was the first person to conceive of this way to steer airplanes. The young man’s name was Robert Hutchings Goddard.2


HEART OF THE COMMONWEALTH


Robert Goddard was born 5 October 1882 in the family home known as Maple Hill, in Worcester, Massachusetts. Worcester was the quintessential Yankee can-do city of the nineteenth-century industrial revolution, billing itself as the “Heart of the Commonwealth.” The appellation fit, because the thriving city draped over hills and ridges just south of the state’s center was also the heart of its inland economy. About 60,000 people lived there when Goddard entered the world, and their numbers increased to almost 200,000 in 1930, when he left for New Mexico.


Worcester was an industrious place filled with industrious people, the larger share of them immigrants, and they lived in ethnic neighborhoods, so there was a veritable congress of nations scattered across the town map. The Protestant Yankee population lived around the central districts, on the fringe of which stood Maple Hill. The urban landscape reflected the energy that created the place, with an earnest assertion of respectability. Brownstone, granite, and dark brick were favored for factories and public places, including banks, churches, schools and colleges, and office buildings. With New England thrift, housing stock was not discarded as it aged. There were many houses from the eighteenth and early nineteenth centuries still in use when Goddard was born, including Maple Hill.


The people of Worcester made things. Important industries included wire-making, machine tools, and shoes, along with razors, envelopes, wallpaper, corsets, grinding wheels, looms, nails, and plows. The fancy textile, grinding wheel, envelope-manufacturing, and wire-making industries blossomed after the Civil War, and by the time of Goddard’s birth Worcester fencing wire was marketed all over the world.


Worcester people also invented things. Sons of the community included Eli Whitney, creator of the cotton gin and father of mass production; J. C. Stoddard, whose best-known production was the steam calliope; and Ichabod Washburn, who perfected steel-wire drawing, by which Worcester fenced the world. The tradition continued through the twentieth century, making Worcester the home of such diverse products as shredded wheat, the yellow smiley face, and the birth-control pill.


Nor was the life of the mind neglected. The city boasted six colleges during Goddard’s residency, with a lively tradition of entertainment and lectures in the town’s theaters. It gave birth to historian and diplomat George Bancroft, rags-to-riches novelist Horatio Alger, humorist Robert Benchley, and baseball legend Cornelius Alexander McGillicuddy, better known as Connie Mack.3


THE CHERRY TREE


While Goddard’s hometown epitomized Yankee thrift and industry, his family reflected the very history of Massachusetts. He could trace his ancestry back to seventeenth-century immigrants from England, through an amazing fecundity and varied enterprise that produced town founders, printers, farmers, businessmen, and plain, solid citizens. Robert could count among his forebears a participant in the Boston Tea Party, and veterans of the Revolutionary War and, in the case of his paternal grandfather, the Civil War.4


That grandfather was Nahum Parks Goddard, who scratched out a living as an itinerant musician. Unable to support his family in Boston, in the late 1870s he moved them to the two-story, wood-frame house in Worcester. His wife, Mary Pease Upham Goddard, “Madame Goddard,” was the strong-willed ruler of her household, her husband, her son, and everyone else in the place except her aging mother-in-law, who owned the house.


The move from Boston uprooted Mary and Nahum’s grown son, Nahum Danford Goddard, who had been working for businessman W. B. Browne. He arrived in Worcester bearing Browne’s recommendation, which described him as “a young man of excellent character and good English education … who by his faithfulness and integrity and energy will give good satisfaction.” Young Nahum secured a job as bookkeeper for the L. Hardy Company, which manufactured machine knives for the paper and textile industries.


The business was co-owned by Henry A. Hoyt, who had a daughter, slender, doe-eyed Fannie Louise. Nature took its course, and over her father’s vehement objections—he considered the Goddards to be improvident—Fannie married Nahum on the groom’s twenty-third birthday, 3 January 1882. Hoyt disinherited his daughter, who moved into the Goddard house. In that environment she gave birth to Robert nine months and two days after the wedding.5


Nahum resigned from the Hardy firm a few months later, and moved his wife and son to the Boston streetcar suburb of Roxbury, where he purchased a large frame house on chestnut-shaded Forest Street. He went to work at another machine-knife company, S. C. Ryerson, and later he and fellow employee Simeon K. Stubbs bought the firm and renamed it Stubbs and Goddard. Nahum invented a machine knife for cutting rabbit fur, and built a market for it in the hat-making industry. He also invented the “Goddard Welder,” a welding flux, and became his company’s traveling salesman.


A short, dapper cigar smoker with a large mustache, Nahum was a technological adventurer. He installed electric lighting in the Roxbury house, bought an early-model phonograph, and probably aroused his son’s interest in electricity. Later, back in Worcester, he would be one of the first in that city to own an automobile and a radio.


Nahum was Episcopalian, and raised his son in that denomination, but he was not often a church-goer. Republican in his politics, he was easygoing and independent. Robert remembered that he minded his own business and expected others to do the same. As the boy grew, the two enjoyed hiking, fishing, and photography in the country. Robert credited his father with making him a lover of nature.6


There are three sources of information on Robert Goddard’s childhood—his own “Autobiographical Statement” (1921) and “Material for an Autobiography” (1927–33), and information provided to his authorized biographer, Milton Lehman, by his widow, Esther Goddard, in the 1950s. None can be impeached because Esther removed most personal and family material from both her and Robert’s papers before donating them to Clark University. What we know about Goddard’s boyhood is therefore what the Goddards wanted us to know.


The picture they painted was of a precocious, inquisitive, and experimentally active youngster raised in a loving, middle-class home, where a doting grandmother provided unrelenting encouragement along with the wisdom of the ages. He was also a sickly child, who overcame that adversity along with numerous setbacks to his childish experiments. It was the story of his future life—try, fail, try again. In short, the young Goddard was a born genius, energetic despite frailty, persistent through setback or handicap, and possessed of a towering intellect. Perhaps he was, but the family account was too idealized to describe a real human specimen.


Some elements of the story are blandly conventional. Robert was purportedly a dedicated churchgoer and choir boy, habits decidedly at odds with his life record and Esther’s later testimony. Madame Goddard loomed as a prescient fountain of sage advice, who told “Robbie” that a glorious new age was coming, and that he must work hard to prepare for it. On the other hand, his precocious interest in how things work and in tinkering experiments is the boyhood story of other inventive scientific pioneers, including Thomas Edison, Henry Ford, and the Wright Brothers.7


Goddard wanted to be regarded as a born genius. His family told him, he wrote at the age of forty-five, that he first showed interest in mechanical things when he was a few months old and spent a trolley trip to Boston “studying the bell-cord system at the top of the car. Two or three years later, it appears that I could be silenced for half a day at a time by placing the baby carriage so that I could overlook a freight yard and see the engines go back and forth.”


When he was four or five years old, he said, he learned that shuffling the feet can generate static electricity, and also that batteries store electricity. He took the zinc rods from a battery jar, shuffled on a sidewalk, then jumped off a low fence, hoping these measures would make him jump higher. He stopped when his mother told him that it might work someday, and “then you’ll go sailing away and might not be able to come back.”


While saying that he was sickly but at the same time normal enough to play with other boys, go skating and sledding in the winter, and organize a group attempt to dig a hole to China, Goddard described his boyhood as a time of scientific ambition. He experimented with everything, especially kites and magnifying glasses. He talked his father into providing him with a microscope, a telescope, and a subscription to Scientific American. He also launched a scheme to build a frog hatchery that he pursued for years without result. Fascinated by textbook drawings of eyes, he tested the eyesight of his great-grandmother. She, “being a paralytic, could not get away and [her] feeble eyesight proved ideal for the purpose.”


By his teen years, Goddard had tried to make diamonds from graphite, to build and launch an aluminum balloon, and to devise a perpetual-motion machine. He realized at last that his experimental reach had exceeded his uneducated grasp, and concluded wisely: “The best plan for all of us to follow is to leave our researches and investigations until knowledge and experience are attained, after which our work will either be crowned with success or buried once and for all as an impossibility.”8


Then there was Goddard’s health. Overcoming physical weakness is commonly part of the life stories of Great Men: The puny Milo carried a calf around daily until it grew into a bull and he into the strongest man on Earth. Beethoven and Edison prevailed over deafness. George Washington was sterile, awkward, and nearly toothless. Theodore Roosevelt was a near-sighted weakling, and his cousin Franklin overcame polio. Roger Banister’s legs were nearly destroyed by a fire, but he grew up to break the four-minute mile.


The family account of Goddard’s boyhood followed the same pattern. It does not appear that there was great concern about the boy’s health until 1894, when the Goddards’ second child, Richard, was born with a spinal deformity that ended his life in less than a year. Biographer Lehman said that this exaggerated the family’s concern for Robert’s health, with Madame Goddard becoming especially possessive.9


Frantic attention to the well-being of the only surviving child would be normal. It explains why Goddard was two years behind in school by 1898, because his mother and grandmother panicked at every sniffle and kept him home where they could attend to him. After 1894 Robert was mother-henned by two anxious women who catered to his every need, real or imagined. For the rest of their lives, he was scarcely out of sight of either of them, and he grew up in an environment where women made all the decisions affecting his well-being.


Another catastrophe struck the household in 1898. Robert’s mother, Fannie, developed a wracking cough, which doctors diagnosed as a symptom of “consumption and complications,” meaning tuberculosis. The doctors examined her thin, long-legged son for the same infection, but cleared him. Told that recurrent illness kept him out of school, the physicians opined that he might have trouble with his stomach, perhaps his kidneys, and advised exploratory surgery. His parents declined, got him a bellyband (an old folk remedy wherein the midriff is wrapped to ward off disease) instead, and again removed him from school.10


The tubercle bacillus (Mycobacterium tuberculosis) would thenceforth influence Goddard’s life as significantly as did any human being. Tuberculosis, epidemic during the industrial revolution, is a chronic disease commonly affecting the lungs, although it can spread to or originate in other parts of the body, destroying any tissues or organs. The earliest sign of infection is usually a cough, followed by spitting. The disease produces debilitating effects on the whole body, including lowered blood pressure and energy, and permanent loss of lung capacity.


In Fannie Goddard’s day, tuberculosis was a death sentence of a cruelly protracted and wasting sort. The best treatment physicians could prescribe was bed rest, although removal to climates where the air was dry or the altitude high also could help.11


Nahum Goddard sold the Roxbury house and his share of Stubbs and Goddard, and moved the family back to Worcester, where Fannie could receive constant nursing from relatives. Hoyt had sold his part of the L. Hardy Company, and Nahum returned there as shop superintendent.


The move from Roxbury was a step downward for the family. Maple Hill was heated by a coal stove in the dining room, and by a few Franklin stoves in the old hearths. An iron sink and hand pump stood in the kitchen, while outside were a well, a woodshed, and an outhouse, along with a scattering of fruit trees. Most important, the place was the domain of Robert’s grandmother, now a constant presence rather than a frequent visitor. According to Esther, Madame Goddard declared: “He’s going to be my boy now.” Thereafter “Gram” supervised Robert while Fannie reclined.12


Shortly before his mother’s diagnosis, the real Robert Goddard partly emerged from the shadow of his and Esther’s version of his early years and started to lay down a paper trail. He began a diary early in 1898 and kept it faithfully until his death; before 1904, it is the most complete evidence of his activities and ideas. In that year, after graduating from high school, he burned the bulk of his youthful experimental notes and other writings in the dining-room stove, deciding that his work to that point had been both childish and fruitless.13


The early entries reveal, instead of the frail boy genius of family lore, a normal, bright, self-conscious, and inquisitive fifteen-year-old. Dated from Roxbury in 1898, the following are excerpts from typical entries:




February 16. Went to school morning and afternoon … Read Youth’s Companion etc. in afternoon. Maine has been blown up in Cuba. February 17. Danger of a war with Spain. February 19. Aluminum balloon will not go up. Tried to put gas in it, but could not. Aluminum is too heavy. Failior [sic] crowns enterprise. March 19. Pa has bought a phonograph today. April 23. Worked up in attic nearly all day… . I am quite sure the war with Spain has begun. May 2. Saw first bumblebee this spring this noon. May 13 … After school went to flag raising. They read my story in the school paper this afternoon. May 17 … May Dunn’s brother has run away and come to our house. June 9. After school, stayed out in yard. Heard hurdy-gurdy play and went to ride on [Ferris] wheel in evening. June 17 (Flag Day). Fired firecrackers and common crackers … Had rocket, Roman candles, red fire, etc. in evening. June 29. Went and graduated in morning from grammar school, and got diploma. July 4. Fired cannon, “pop,” and firecrackers all day. In evening had 5 skyrockets, 3 Roman candles, 1 large pinwheel, red fire, and a Japanese match which I made.





Nothing there evokes a sickly, scholarly youth. Nor does the first mention of rockets presage the source of his future fame. The diary does reflect the beginning of what would be lifelong habits—brief accounts of the day’s activities, observations of the weather, and mention of the day’s experiments or speculations. Daily reading also was a regular topic.


The return to Worcester initiated major changes in Goddard’s life. He was confined by his grandmother as if he really were sickly, and he voraciously began reading books from the local library. Then he read H. G. Wells’s The War of the Worlds, a story about a Martian invasion of Earth, serialized in a Boston newspaper in 1898.


Although its essential message—anti-imperialism with a dose of anti-vivisectionism—went over his head, the dramatic yarn set the stage for a mystical dream that would color his life to the end. This is how he remembered that experience decades later, in 1927:




[O]n the afternoon of October 19, 1899, I climbed a tall cherry tree at the back of the barn … and, armed with a saw which I still have, and a hatchet, started to trim the dead limbs from the cherry tree… . I imagined how wonderful it would be to make some device which had even the possibility of ascending to Mars, and how it would look on a small scale, if sent up from the meadow at my feet. I have several photographs of the tree, taken since, with the little ladder I made to climb it, leaning against it. It seemed to me then that a weight whirling around a horizontal shaft, moving more rapidly above than below, could furnish lift by virtue of the greater centrifugal force at the top of the path. In any event, I was a different boy when I descended the tree from when I ascended, for existence at last seemed very purposive.14





The content of this vision—a variation on a perpetual-motion fantasy that he pursued through his boyhood—is less important than the associated observations. Goddard expressed here a lifelong tendency to venerate his early experiences and ideas. The saw was still a souvenir a quarter century later, he repeatedly photographed the site of the event, and he remarked 19 October annually in his diary as “Anniversary Day.”


He dated the beginnings of both his interest in space travel and his scientific career from this experience, and rated nearly every event of his life thereafter as “very purposive.” Thus the bird-tail observation of 1901 was reinterpreted later as the first conception of the aileron.


The cherry tree experience presented Goddard with an incentive to rejoin the real world, beginning with high school. It also drew him into the most far-flung adventure of the human imagination—travel to outer space. Later he would consider how to get there.


TO FLY AMONG THE STARS


Ever since Daedalus, flight has represented freedom. His story was cited and elaborated frequently by the ancients, until in the second century A.D. the Roman poet Lucian of Samosata raised its ambitions to new heights by concocting the first known story of adventurers traveling to the Moon and beyond. It was a satire, but also the first extraterrestrial science fiction, including even an interplanetary war between the Moon and the Sun.15


The idea evolved along with changing notions of what was in the sky. Were there other worlds out there, what were they like, could they offer escape from the problems that plague our own planet? In the sixteenth century, when the existence of other worlds became generally accepted, the space-travel idea gained renewed currency. The first version of the Faust story appeared during that famine-plagued time. Faust sold his soul to the Devil in return for three things—plenty to eat, enough money to wear decent clothing, and the power “to fly among the stars.” Historian Jacques Barzun explained the tale’s enduring appeal: “To ‘fly among the stars’ stands for the restless discontent with mere humanness and for any aspiration so lofty that to fulfill it Man is willing to barter his most precious possession.”16


The space-travel idea was and is the ultimate escapism. It captured human imagination from Rabelais, who sent his protagonist Pantagruel out among the stars and gods, to writers of the twenty-first century. One of Edgar Allan Poe’s lesser-known tales, “The Unparalleled Adventure of One Hans Pfaall,” described a trip to the Moon and back on a balloon. It inspired Poe’s most avid reader in France, the “father” of science fiction, Jules Verne. In From the Earth to the Moon (1865) and its sequel Round the Moon (1870), Verne captured the boyhood imaginations of generations of would-be spacefarers.


Verne’s travelers reached space in a capsule fired from a gigantic cannon, a rare scientific misstep for him. Although he designed a hydraulic shock-absorbing system for the spacecraft, it would not have prevented the cannon blast from mashing the passengers to a pulp. Nevertheless, Verne postulated some scientific principles that later proved valid. He calculated the speed required to propel a missile beyond the Earth’s gravitational grip—what is now known as “escape velocity.” He recognized the advantage of launching from between 28 degrees north and 28 degrees south latitude, where the acceleration donated by the Earth’s rotation is the greatest. Verne also recognized that rockets can provide thrust in a vacuum—his travelers used them to steer in space, and to break their speed as they approached the Moon.


The Frenchman’s yarns were plausible in terms of the science of their day. Goddard devoured them and other stories, and was ready for Wells’s War of the Worlds in 1898. The very idea of interplanetary travel lit a fire in him. He reread Verne and Wells many times, and never shook off the sense of infinite possibilities that they inspired, in a period when Percival Lowell described signs of civilization on Mars and Wells produced yet another way to get to the Moon. The First Men in the Moon (1901) got there by using a secret gravity-neutralizing material. If the human mind could conceive of such things, the young Goddard wondered, could it not also figure out a way to do them?


During a visit with Gram to see relatives in Boston, a few days after the cherry-tree vision, he explained his centrifugal-force problem to his cousin, a student at Harvard. “He said it was inoperative,” Goddard remembered, “but could not explain the thing in such a way as to convince me—a circumstance which is perhaps fortunate.”


Later, he “started making wooden models in which lead weights were to furnish lift by moving back and forth in vertical arcs, or were to strike metal pieces as they whirled around horizontal axes. These, naturally, gave negative results, and I began to think that there might be something after all to Newton’s laws… .” He made experiments to test the Third Law—each action produces an equal and opposite reaction—and discovered that Sir Isaac had been correct all those years ago.


By 1901 he was bored to distraction from staying at home while his friends went away to college, entertaining himself by watching the night sky through a telescope. He realized that he had been floundering in ignorance, trying to solve problems without knowing what he was doing: “This … made me realize that if a way to navigate space were to be discovered—or invented—it would be the result of a knowledge of physics and mathematics… . I resolved forthwith that I would enter the new South High School, at Worcester, and shine in these subjects.” Robert Goddard got on with his life, behind schedule.17


THE HOPE OF TODAY


He enrolled in South High School as a sophomore in 1901, just before his nineteenth birthday, proving as adept in English composition as in math and science. He showed no signs of whatever ailments had allegedly plagued him in recent years, and was popular with his classmates and the faculty—he was elected class president twice.


Meanwhile, he continued his experiments at home after school, investigating radio, telephony, chemistry, gyroscopes, and other gadgets. He also attended lectures at Clark University and the Worcester Polytechnic Institute. Goddard was eager to learn, and he was even more eager to do.18


During his first Christmas break, he wrote an essay titled “The Navigation of Space,” which began: “The interesting problem of space navigation seems to be much neglected, which is not surprising considering the almost insurmountable difficulties involved.” He addressed launching a spacecraft by gun, and the use of magnetic forces, each being impractical, then devoted most of his attention to avoiding meteors. His essay concluded: “We may safely infer that space navigation is an impossibility at the present time; yet it is difficult to predict the achievements of science in this direction in the distant future.” He sent the piece off to Popular Science News, which rejected it.19


He penned another essay, “The Habitability of Other Worlds,” which has disappeared, and over the next years wrote to distinguished authorities about his scientific speculations. His ideas included an “automatic balancing device” modeled on the semicircular canals of the ears, which he passed on to the Army Medical Museum. An army surgeon patiently explained the function of the ear canals to him without belittling his na�vet�. Other correspondence covered radio waves with the Smithsonian Institution, and the amalgamation of gold by mercury with the editor of Scientific American. Always he received friendly explanations of the science involved in his question or proposal.20


Goddard’s ventures became gradually less grounded in ignorance and more practical, although he retained a sophomoric streak. “During the later two years at the South High School,” he recalled in 1927, “I spent considerable time considering the possibility of propulsion by a kind of machine-gun device, in which bullets were fired downward. I also experimented with gyroscopes, under the erroneous impression that the tendency for the gyroscope to remain in one plane might be used to give a resultant force.” His spaceflight obsession, born in the cherry tree, had engendered two subordinate obsessions that would occupy him for decades—rocket propulsion and gyroscopes.


His experiments became more limited and practical. Witness his diary around Independence Day in 1903: “July 2. Flew kite and made rocket support in morning. Made propellers and tried them and rode bike in afternoon. July 4. Fired blanks and tried electric igniter in morning. Fired bombs and blanks etc. in afternoon. Shot two dozen rockets in evening. Fine time!” The budding scientist was still an enthusiastic boy.21


Goddard was slow to mature, because he had been confined under his grandmother’s hand for so long, and now spent the school day among classmates three years younger than he. Like most youngsters, he was eager to grow up. Unlike most others, he could lecture himself on the ways to achieve intellectual maturity:




Worcester, July 12, 1903. It is a very important thing to jot down suggestions that come into one’s mind from time to time, as the thoughts that are most useful do not come at a bidding. The only way to prepare the mind for the formation of suggestions is to use moderation and activity. With the former, the mind is never burdened by absorbing hope of high achievements, because these achievements may be proved fallacious dreams. If the mind is continually engrossed with one subject, other and perhaps more important suggestions will be excluded, and the means of proving the thing destined to failure may be withheld. Activity fosters growth and this furnishes suggestions.22





Each day following school, Goddard sat with his mother, who continued to weaken, until his father came home. She was greatly cheered in the spring of 1904 to hear that her son had been selected to give the class oration as best male student. With guidance from his English teacher, Goddard labored on the speech. On 24 June 1904, before the graduating classes of all three local high schools assembled in Mechanics Hall, he delivered his remarks, “On Taking Things for Granted.”


The last part of the last sentence made it the most frequently quoted high-school speech in history, although the full text reveals an intellect with a long way to go to reach maturity. Still, it was a remarkable performance for a high-school senior, even a twenty-one-year-old one whose schooling had been delayed by maternal anxieties.


It reviewed the history of science to show that the errors of the past were caused by taking things for granted. Three such “errors,” Goddard opined, were about to be corrected by findings that there were signs of life on the Moon and Mars, by the fact that a perpetual motion machine was about to be achieved, and by concluding that the warmth of radium was due to the perpetual creation of energy.


All three notions were as fallacious then as they are today, but excusable in a youngster. The final passage redeemed the orator:




[J]ust as in the sciences we have learned that we are too ignorant safely to pronounce anything impossible, so for the individual, since we cannot know just what are his limitations, we can hardly say with certainty that anything is necessarily within or beyond his grasp. Each must remember that no one can predict to what heights of wealth, fame, or usefulness he may rise until he has honestly endeavored, and he should derive courage from the fact that all sciences have been, at some time, in the same condition as he, and that it has often proved true that the dream of yesterday is the hope of today and the reality of tomorrow.23





Goddard was the only member of his high-school class old enough to vote, but he was still a work in progress. Shortly after so optimistically lecturing his classmates, he found himself wallowing in uncertainty, and discouraged by his lack of accomplishment. “My own dream,” he recalled decades later, “did not look very rosy. I had on hand a set of models which would not work, and a set of suggestions which I had learned enough physics to know were erroneous.” In that mood he incinerated his accumulated notes.


Then his inherent optimism and determination reasserted themselves: “The dream would not down, and inside of two months I caught myself making notes of further suggestions. For even though I reasoned with myself that the thing was impossible, there was something inside me which simply would not stop working.”24


Something else was working on him: “Practiced in Mechanics Hall in morning,” he recorded in his diary on graduation day. “Spoke at graduation exercises in afternoon. Bouquet. Took Miriam to class meeting as president, and to alumni meeting in evening.” It was his first date.25


Miriam Olmstead was South High’s top female student. Goddard met her when they practiced their orations before the English teacher; her speech, “The Wealth of One Field,” was a paean to nature. He fell for her at first sight, impressed with her interest in science—biology, in her case—and driven by his hormones.


They courted that summer, chaperoned by Miriam’s mother, and continued their relationship as they went to separate colleges, he to Worcester Polytechnic Institute, she to Smith College in Northampton. On Thanksgiving 1905 Robert presented her with an engagement ring. The following summer they vacationed together—still chaperoned—in New Hampshire, where Miriam took German lessons.


The whole business caused him some unease, especially as the love, like most first loves, began to fade. The affair drove him toward a near obsession with income and future security that would color his outlook for the rest of his life. He began by toying with possible inventions that could provide royalty income after marriage, but in the end he resisted her insistence on a wedding right after college. “Five years is a long time,” she told him, supported by her mother. Only after he had a Ph.D. and a thousand dollars in the bank, he answered.


After graduating from college in 1908, Miriam went to Europe to study; she returned to Worcester the next year, determined to abandon the place for greener pastures. With Goddard still resistant, she moved to New York City and embarked on a career in its Department of Health. Goddard enrolled in graduate school, and Miriam disappeared from his life.26


It would be fruitless to draw conclusions about what this chaste affair might say about Goddard the man. But one thing is obvious: He had grown up under the wings of two women devoted to his every breath. Miriam had ambitions of her own and no desire to abandon them to cater to someone else. Though she saw him as husband material, she was not the sort of helpmeet Goddard wanted.


Before their doomed romance ran its course, in the summer of 1904 Goddard, like Miriam, aimed for higher education. While she went away to school, he saw his next step toward the stars in the form of two towers atop a high hill. He did not need to leave Gram’s care to enroll in Worcester Polytechnic.




TWO


SOMETHING IMPOSSIBLE WILL PROBABLY BE ACCOMPLISHED




Why had we come to the moon? The thing presented itself to me as a perplexing problem. What is the spirit in man that urges him forever to depart from happiness and security, to toil, to place himself in danger, even to risk a reasonable certainty of death? It dawned upon me up there in the moon as a thing I ought always to have known, that man is not made simply to go about being safe and comfortable and well fed and amused. Against his interest, against his happiness he is constantly being driven to do unreasonable things. Some force not himself impels him and go he must. But why? Why?


—H. G. Wells, The First Men in the Moon





The two towers loomed over the Worcester Polytechnic Institute (WPI). The school began as a dream of Worcester’s leading manufacturers at the end of the Civil War, self-made men educated in the school of hard knocks. Their leaders were blacksmith-turned-wire-making-magnate Ichabod Washburn and peddler-turned-tinware-manufacturer John Boynton, for whom Tech’s first two buildings, each with a towering belvedere, would be named.


Washburn and Boynton believed the age of the uneducated entrepreneur had passed, overtaken by changes in science, technology, finance, and society. Worcester needed an academy offering practical education to the leaders of tomorrow, so they formed a committee with other manufacturers, raised money, and obtained a legislative charter for the Worcester County Free Institute of Industrial Science in the fall of 1865. By 1898, it had evolved into a four-year institution of science and engineering, renamed Worcester Polytechnic Institute.


When Goddard began there in 1904, it was a thriving school, attracting the best scholars to its faculty. Two had a special influence on him. One was the head of the physics program, A. Wilmer Duff, an Edinburgh-educated, very demanding applied physicist, a pioneer in fields ranging from acoustics and ballistics to electricity. His textbooks were standard on many campuses. The other was an English professor, Zelotes W. Coombs, who taught the young Goddard how to express the ideas roiling through his mind.1
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“Rocket Man is a long-overdue tribute to one of the greatest engineers

of the Twentieth Century—whose work helped change the future
of this and many other worlds." —Arthur C. Clarke

ROCKET MAN

———— ROBERT H. GODDARD —————
AND THE BIRTH OF THE SPACE AGE

“This well-researched portrait cements Goddard's status as
a hero in the history of space technology." —Booklist
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