Edwin Powell Hubble (20 November 1888 – 27 September 1953)

My name is Edwin Powell Hubble. I have been privileged to play a role in some of the most exciting events that have taken place in the field of astronomy during the first half of the twentieth century. I’d like to give you a first hand view of how some of these developments came about. I’ll start by giving you a little background on how I came to be an astronomer. 

I was born on November 20, 1888 in Marshfield, Missouri, which is a small town near Springfield. I was first introduced to the stars by my grandfather, Martin Jones Hubble, who had a strong love of the planets and stars. My maternal grandfather, William James, also shared my love for the stars, and provided me the first view through a telescope. 

My father, John Powell Hubble, was born in April 1860, near the dawn of the War Between the States, in which my grandfather, Martin, fought in the Missouri militia. My father was a strong Christian, who attended Drury College in Springfield. Early on he transferred to Washington University in St. Louis to study law. He eventually entered the insurance business and practiced law on the side. John met my mother Virginia James Lee “Jennie” when he was injured in a farm accident. Being the doctor’s daughter, Jennie cared for my father during his recovery. They fell in love and were married on August 10, 1884. Over the next 14 years she bore six children: Henry, Lucy Lee, myself, William, Virginia, and Helen. 

My childhood was happy in rural Missouri, although one incident left a deep scar. My brother William and I would often become frustrated with my sister Virginia, who would knock down every block tower we built. As a punishment we would step firmly on her fingers. Days later she became ill with a childhood disease and soon died. I went into a deep depression, thinking her death was my fault. Although my understanding mother helped relieve the burden, I was deeply affected by the incident. 

My father would often travel on business, leaving us alone with mother. He was determined to succeed in whatever he did, but his efforts were often at our expense. He chose to become a Baptist, attracted by the modified form of Calvinism. He renounced alcohol and cursing, but still practiced the vice of smoking a pipe. I wasn’t particularly close to him, as you’ll see later, he often hindered, rather than encouraged, my progress. 

My first big move came in 1889, when my father’s company, Old American Insurance, offered him a position in Chicago. We first moved to Evanston, but when my father obtained a pamphlet titled “Wheaton and Its Homes,” our destiny was settled. Graham Burnham, brother of the famous Chicago planner, wrote of the goal “to make Wheaton a safe place in which to bring up and educate children.” With a booming population of 2,400 on a direct line to the big city via the Chicago and Northwestern line, this was the perfect place to call home. 

In 1901 we moved to a beautiful house at 225 Franklin Street, joined the First Baptist Church, and started at Central School. I still can smell the rich aroma of the old house, with its oak, leather, and heavy wallpaper, ornately lathed porches and cavernous attic where we played on rainy days. The full basement with echoing cistern and raging coal furnace was a favorite place on snow-bound afternoons. Our favorite attraction was the turreted second-story bedroom, containing a trio of circular windows topped by an exotic onion dome. 

We later moved to a house on Union Street and finally ended up at 606 N. main, “the house we loved.” 

We lived only a two or three block walk from Central School, where I attended eighth through twelfth grade. I did fairly well in school, although I received poor marks in both spelling and deportment. Maybe this was because I wasn’t particularly interested in making many new friends. I had dreams that were beyond most of the kids, and had trouble relating.  Also, I had the reputation of a “smart aleck,” since I was in the bad habit of continually challenging and correcting my teachers. The closest thing to a kindred spirit that I had was Miss Harriet Grote, a teacher who appreciated my drive for learning and adventure. She predicted that I would be one of the most brilliant men of my generation. I hope I haven’t disappointed her. Incidentally, her son, Grote Reber, became a very famous astronomy, having single handedly nurtured the science of radio astronomy in its infancy. 

I also received encouragement from our principal, John Russell, who was a former science professor at Wheaton College. He often brought students to the observatory nicknamed the “Lemon” to use the 12-½ inch reflector. I think the Lemon was later transported up to the northwoods. My father would often bring us boys over to Wheaton College to hear various lectures from the Wheaton faculty. I remember in particular, Herman A. Fisher, who though of me as “a loose jointed kid famous for his high jumping.”

The summers in Wheaton were wonderful. Besides caddying at the Chicago Golf Course, I had the most coveted job in town, riding on the ice truck during the hot Midwestern dog days, cooling my parched throat with slivers of ice and eating the goodies that ladies would provide for us when we delivered the precious commodity. 

During my high school years I enjoyed participating in various athletic events. My 6’2” frame and athletic build made me well suited to compete against my peers. I was the center of the basketball team that beat Ottawa high 46-10 for the state championship. Our team was so popular that we routinely sold out the Wheaton College gymnasium. I also excelled at track, winning the state high jump event with a record jump of 5’8 ½”. 

But when high school was over I was ready to move on to bigger and better things. At our graduation in 1906 I was stunned when the superintendent rose at the end of the evening and announced, “Edwin Hubble, I have watched you for four years and I have never seen you study for ten minutes.” It was an awful moment. Then he said with a smile “her is a scholarship to the University of Chicago.”

University of Chicago

In the fall of 1906 I started school at the University of Chicago. Here I began to experience the challenge that I was looking for. I wanted to study astronomy, but my father disapproved, so I played a waiting game, taking both scientific and pre-law courses. I was introduced by Forest Ray Moulton, who was involved in the early stages of the planetesimal theory of planetary origin. I also met the luminaries A. A. Michelson, who in 1909 became the first American to win a Nobel Prize, and Robert Millikan, a Nobel laureate in the making. 

I was also involved in athletics at Chicago, playing basketball and running track. Coach Stagg, the football innovator who invented such plays as the double-reverse and the flea-flicker, tried hard to get me to join the team, but my parents disapproved. He would send home players with me to Wheaton for the weekends, trying to convince them of the caliber of the men who played. But they wouldn’t budge. With my manhood on the line, I decided to take up boxing, which, ironically, my parents approved. I boxed quite well, even sparring against the European champion Carpentier. After this I was even encouraged to turn professional, but I had other plans. I also played backup center on the basketball team that won the first ever national championship in basketball in a close fought 16-15 victory over the University of Pennsylvania. 

My main goal was to obtain the most coveted prize an undergraduate could win the Rhodes Scholarship. My chances at the Rhodes were nearly dashed to pieces when I took part in a juvenile prank. The theology students at the Divinity School always wore perfectly pressed black suits. My friends and I felt compelled to teach them a lesson, so when the suits were being transported back from the cleaners, we baptized them with several dozen eggs. However, when the time came, I was awarded the Rhodes, which involved three years of study at the English University of my choice. In 1910, at the age of 21, I boarded a ship for England, prepared to attend Queen’s College, Oxford. 

Oxford

At Oxford, my father again forced me to study law, rather than astronomy. Having no interest in law, I again played the waiting game, majoring in law, but taking other courses of interest, too. I quickly found out that I was a complete Anglophile. I loved everything about England, from what they ate, to what they wore, to how they talked. Although my father continually wrote me of the evils of alcohol, I rapidly lost my tee-totaling roots and joined in the English culture. 

My father died suddenly toward the end of my time at Oxford. After the sorrow passed, I felt a sense of deliverance. Now I could finally do exactly what I wanted to do. Not having time to complete a degree in science, I chucked the law and finished out with a Spanish degree. 

Back to America

In 1913 I returned home from Oxford, wearing knickers, a ring, and a wristwatch, much to the chagrin of my sisters, who though the adornments feminine. I also donned my Oxford cape and cane, and spoke with a strong accent. My family had moved from Wheaton to Louisville, KY, and was nearly bankrupt, as my father had not done so well with his investments as we had supposed. 

I soon left Louisville and moved to New Albany, Indiana, where I taught Spanish and coached basketball at the local high school. I set out to prove that any subject could be understood if it was made interesting enough. The experience was good, but I soon began to feel trapped, so I wrote to Dr. Moulton of the University of Chicago about the possibility of graduate school. He put me in contact with Edwin B. Frost of Yerkes Observatory, near Lake Geneva, Wisconsin, which was operated by the University. Frost accepted my request and I was soon I my way to pursue my first love – the study of the stars. 

On the way to Yerkes, Frost suggested I stop at the Astronomical Society of America meeting, held that year in Evanston. There I heard the young Vesto P. Slipher speak on the shifting light from the nebulae. He found that some nebulae are moving toward us at rapid velocities and some moving away. This suggested that the nebulae might be island universes, separate from our own Milky Way Galaxy. The speech was so enlightening, that when he was finished every astronomer present rose and cheered, a spectacle never seen before at a scientific meeting. 

Yerkes (October 1914 – May 1916)

My graduate work at Yerkes involved hands-on work with the famous 40-inch refracting telescope, the largest of its kind in the world. I enjoyed life on the lake, swimming and walking through the wooded trails. I once saw a woman fall into the lake and dove in to save her. When I brought her to her husband, a visiting professor, he didn’t think to thank me, and he didn’t seem particularly glad to see her again. The three years of graduate school passed quickly, and by 1917 I was writing my doctoral dissertation when Congress declared war on Germany. I quickly finished my degree (Magna Cum Laude) and enlisted. During this time I was in contact with George Hale of the famous Mt. Wilson Observatory near Pasadena. Hale offered me a job upon my return from the war, which I gratefully accepted. 

War Years

I joined the Black Hawk division, which trained at Camp Grant, near Rockford, Illinois. I was quickly promoted to Captain of the 2nd battalion, 343rd infantry regiment, where I was in charge of 25 officers and 600 men. I felt like I was made to be a soldier. The troops flocked to the range when the heard I was firing, since they wanted to watch my shooting prowess. In July 1918 word came that we were to go overseas. I returned to a much different England than I remembered. I was a field and line officer near Bordeaux France. The hardest thing to de was to see men fall without stopping to help them. I received a minor concussion when knocked senseless by a bursting shell. This sent me to an army hospital. Although I quickly recovered, the war ended before I could see the front again, robbing me of my chance of glory. I stayed on in England for awhile, put in charge of the American students at British Universities. But Hale at Mt. Wilson hinted that he couldn’t hold the job for me much longer, so in 1919 I sailed home and packed my bags for California. 

Mt. Wilson

You should know a little about this great man, George Hale. Born in Chicago, the son of a successful businessman, he was the driving force for the building of the marvelous telescope at Mt. Wilson, having secured funding from a wealthy LA businessman, John D. Hooker. The Hooker telescope measured 101 inches across and was 13 inches thick. Transporting the mirror from France to the West Coast and finally to its resting-place atop Mt. Wilson was quite a technological marvel. It was with this instrument that many of the most astonishing discoveries in this century were made. 

I arrived at Mt. Wilson no longer a graduate student, but a Major, and I acted like one. I wouldn’t settle until I could get the best observing nights on the mountain. Of course, my attitude didn’t endear me to all on the mountain. My greatest rival was Harlow Shapley, who came to Mt. Wilson after having studied with the renowned astronomer Henry Norris Russell. Shapley also had an agenda, and I tended to get in his way. Shapley was well known for his estimate of the size of our Milky Way Galaxy of 300,000 light years, much larger than any previous estimates. He also strongly argued that our galaxy composed the entire universe, which was opposed to the “Island Universe” theory. This theory, originally promoted by Immanuel Kant, said that some of the nebulous clouds were actually complete stars systems, separate from the Milky Way. 

In 1920 Shapley participated in what has been called “The Great Debate” with Lick Observatory astronomer Heber Curtis. The battle, which took place at the National Academy of Science, was over the question of “The Scale of the Universe.” Shapley argued for a huge single galaxy, with the spiral nebulae as clouds of gas within that galaxy. Curtis observed the spectra of several spiral nebulae and concluded that they were composed of stars rather than gas, and were separate from the Milky Way. I was fortunate to play a role in the resolution of this question, which I will now describe to you. 

Uncharted Waters

My two favorite words are “dream” and “adventure.” When I arrived at Mt. Wilson I didn’t realize the adventure that I was about to take – to go farther than any man before me into the outer reaches of space. My big break came in the fall of 1923, when I was photographing the Andromeda nebula. To my surprise, I found what looked like three novae (stars that suddenly brighten). To my further surprise and astonishment I found that one was a Cepheid variable. By looking over past photographic plates I determined the period of the light variation to be about 31 days. It was well known through the work of Harvard astronomer Henrietta Leavitt, and later through work of Hertzsprung, that since the periods of Cepheids are directly related to their absolute magnitude, one can indirectly obtain distance measurements to Cepheids using the observed period. I quickly calculated the distance to this star and estimated it to be at least 300,000 parsecs, nearly 1 million light years. This meant that the Andromeda Nebula was three times more distant than even the edges of Shapley’s bloated Milky Way Galaxy. Basically overnight, the scale of the universe was expanded 100-fold. When I wrote Shapley of my discovery, I am told that he said, “Here is the letter that has destroyed my universe.” I then started an all out assault on variable stars cataloguing many more and all but establishing the island universe theory as the dominant view of the cosmos. 

Around this time I met and married Grace Burke Leib, the widow of Warren Russell Leib, who was a businessman killed in a mining accident. When we were married in February 1924 offered to take up law so Grace could continue her high standard of living. She told me “not if it means forsaking your love of the stars.” I was undoubtedly star-struck by this beauty, and we spent a wonderful 3-month honeymoon in Europe, where she also became an incurable Anglophile. We built a nice home in the Pasadena area and enjoyed life among the Hollywood stars. More later about that – back to astronomy. 

Now that we knew the nebulae were island universes and now that we had the machine to really take a look at these magnificent star systems, it was important to develop a classification system so they could be sorted and categorized. I felt that I was the man to do this, so I set out on a furious pace to photograph as many of the nebulae that I could, with the help of my able assistant Milton Humason, who with only an elementary school education, and former janitor for the observatory, became one of the leading men in the field, eventually earning many awards, including an honorary doctorate. 

My classification scheme involved the now famous tuning fork diagram, which separates the nebulae according to their shape, from ellipticals, to spirals, to barred spirals. The few that didn’t conform to these categories were called irregulars. Although it took some time, the Hubble classification scheme eventually took hold and is used to this day. 

My greatest scientific achievement came in 1929, when I wrote a paper called “A reflection on the distance and radial velocity among extra-galactic nebulae.” The discovery of which I’m about to describe set the stage for probably the greatest scientific revolutions since the Copernican system overthrew the geocentric model. 

I’ll star the story with the German physicist Albert Einstein, who worked at the Kaiser Wilhelm Institute in Berlin. Einstein was the author of the theory of General Relativity, which describes the behavior of matter and energy in a gravitational field, improving on the classical theory developed by Newton. The scientific model held by nearly everyone at the time was that the universe is static. On large scales, matter is uniformly distributed. Unfortunately, General Relativity as Einstein originally formulated it could not support a static universe, but only allowed for those that either collapse under gravity or expand to escape gravity. Einstein added a fudge-factor to his model called the cosmological constant, which was a fictitious repulsive force that counter-balanced gravity and forced the model to be static. 

In the meantime a Belgian priest, George Lemaitre, proposed another solution to the equations of general relativity. In Lemaitre’s model the universe expanded rapidly outward rather than sitting still. He proposed that this expansion of space would produce a redshift in the light from distant galaxies. 

Lemaitre’s ideas were not accepted at the time by Einstein nor the Dutch physicist Willem de Sitter, who proposed that any redshift seen would be due to energy lost during the long distance that light travels on its journey to the earth – the so-called “de Sitter effect.”

To me it all seemed like meaningless speculation. The answer was to be found not in mathematical equations, but in the observations of the objects themselves. It was my firm belief that we need not pass on to these dreary realms of speculation until all the empirical resources are exhausted. 

Remember that Vesto Slipher had examined shifting star spectra as early as 1910, showing that the extra-galactic nebulae moved rapidly, either towards or away from our own Milky Way. His 24-inch telescope limited the distance at which he could observed. With the great 100-inch poised and ready I observed the redshifts for many galaxies, and calibrated their distance using Cepheids. I continually pushing the outer limit and found that although spectra of nearby nebulae may be slightly red-shifted or blue-shifted, this is only a local effect. As you go farther away, the nebulae all become red-shifted, with the red-shift increasing linearly with distance, exactly what was predicted by Lemaitre’s model. In all directions, the nebulae appeared to be hurtling away from the Earth. And the speed at which they travel is directly related to their distance. A galaxy at a distance of 100 million light years is moving away from the Earth twice as fast as a galaxy that is 50 million light years away. Humason and I clocked speeds up to 19,700 kilometers per second, a significant fraction of the speed of light. These observations demolished the steady state theory and set the cornerstone of what would be known as the grand creation event, first termed the “big bang theory” by the astronomer Fred Hoyle in 1950. 

My new discovery caught Einstein's attention. Einstein traveled to California in 1931 as a visiting research associate at Cal Tech. When I presented my research to Einstein he became fully convinced of the accuracy of the work, and repudiated his steady-state model and his introduction of the cosmological fudge-factor, calling this “the worse blunder of his career.” He said that the new concept of the universe, the expanding universe, hinged on the work of Drs. Hubble and Tolman of Cal Tech. 

Having been proclaimed as the man who changed Einstein’s mind I was quickly thrust in the media spotlight. A poem in “Punch” in 1931 sums up the public mood.


Unmoved by spatial swerving


Or arbitrary views


Which others find unnerving


He turns to spectral clues


And from his magic casement


Constant for red displacement


Predicts the near effacement


Of Bolshevistic hues.


When Jeans grows too didactic


Or Friedman makes too free


Among extra-galactic


Clusters of nebulae


When life is full of trouble


And mostly froth and bubble


I turn to Dr. Hubble


He is the man for me

Grace and I relished the spotlight. We became acquainted with many of the Hollywood elite, including William Randolph Hearst, Charley Chapman, Gary Cooper, Clark Gable, Helen Hays, Ethyl Barrymore, John D. Rockefellar and others. We were the special guests of Frank Capra at the Academy Awards. The ceremony actually opened with the introduction of yours truly. We became very good friends with the screenwriter Aldous Huxley, known for Brave New World and the screenplay for “Gone With the Wind.” He would often send his manuscripts to Grace for editing, saying that she did a much better job than those he hired. 

I began receiving other honors, such as being the youngest person inducted in the National Academy of Sciences. I received and honorary Doctorate of Science degree from Oxford in 1934 traveled to England to give the prestigious Halley lecture. I also gave the Silliman lectures at Yale and the Rhodes Memorial Lectures, both of which resulted in my two books, “The Realm of the Nebulae” and “The Observational Approach to Astronomy.” While in England for the Rhodes lectures, I met such luminaries as Ernest Rutherford, Nobel laureate Chandrassekkar, and Charles Darwin’s grandson, while Grace was privileged to hear Dorothy Sayers lecture on the subject “Are Women Human Beings?” On one trip to England we met the Queen Elizabeth herself. We were also in England during the terrible abdication of King Edward who gave up the throne for Mrs. Simpson. I was even mentioned by the Pope Pius XII in a discussion of the beginning of time. 

Back to the story. During World War II I was stationed at Aberdeen Proving Grounds as head of ballistic research. The research was done on a small island in the Chesapeake Bay. Grace and I furnished a small shack on the island into a makeshift home, although I wondered each day when I went home whether it would be still standing, since it was often shaken nearly to pieces during our testing. I’m told that once a German U-boat was captured in the Bay. A note was found with direct orders from Hitler to destroy the proving grounds and with it “Dr. Hubble.”

After the war I went back to Mt. Wilson and worked toward the building of the new 200-inch reflector to be placed at Mount Palomar. During this time I enlisted an able student named Allan Sandage, who had become a world famous astronomer in his own right. He performed much of the work for me, especially after my heart attack in July 1949. I’ve had to take a much slower pace since then, although the doctors have cleared me to do limited observing on the 200 inch.  

With a weakened heart, I expect I won’t be able to do many more of the long observing runs I did in my youth. My last unaccomplished ambition is to garner the Nobel. Even though it’s not given for astronomy, I hear from those who know that I may be in line for the next physics prize. Maybe all the money I spent on my publicity agent will finally pay off. 

So that’s my story. I suppose the history books will best remember me for my work in Andromeda, setting new scales of the universe, for my classification of nebulae, and for my work with the redshifts. I wish I could be around long enough to see the day when large telescopes are taken outside the dimming shroud of the earth’s atmosphere to probe the cosmos to depths that we cannot imagine. Now that would be something to behold. 

Edwin Hubble died on September 27, 1953 of a cerebral thrombosis. He likely would have reached his goal of the Nobel Prize had he lived another year, but it is not given posthumously. As far as we know Hubble never returned to the religion of his youth, remaining an agnostic throughout his adulthood. Grace spent the rest of her life devoted to archiving the papers of the man she idolized. It is thanks to her efforts and the biographers like Gale Chrisitansen that Hubble’s legacy continues. Wheaton honored Hubble when in the early 90s Wheaton Central High School became a Middle School, named in his honor. 

