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  Publisher's Note


  It is probable that no invention of such far-reaching importance was ever diffused with such rapidity or so quickly exerted influences that ramified through the national culture, transforming even habits of thought and language." This quotation from the report of the Hoover Research Committee on Social Trends refers to the motor vehicle.


  The commonplaceness of motor cars in our daily lives makes us unaware of their significance. It is almost impossible to realize a present-day world without automobiles, and yet motor cars are little more than a generation old.


  This book, then, not only helps to make us conscious of the marvelously rapid development of a new art, a new convenience, a new means of transportation, but also, in giving the history of one of our important industries, it provides a view of the vast social consequences of invention and enterprise. And yet General Motors is but twenty-five years old.


  Innumerable histories of nations, rulers, wars, and peoples have been published of much less significance than this story of a great industry. Our leading business groups will find here many instances and examples of enterprising public service. Here is a broad yet carefully written history of an industrial enterprise which directly or indirectly affects intimately the lives of our people.


  In this book will be found illuminating accounts of inventors, financial geniuses, scientists, business statesmen. Their accomplishments have altered our lives and will affect those of our grandchildren and great-grandchildren. While making motor cars, they have also been making history.


  Foreword


  GENERAL MOTORS in 1933 reached its twenty-fifth milestone. Since the founding of General Motors Company of New Jersey in 1908, the growth of the organization has contributed a unique chapter to American industrial history. From beginnings so small that its birth escaped notice in financial centers, General Motors has worked its way steadily forward to a place where its leadership in many of the most exacting branches of production and distribution is taken for granted and where it meets the public of many lands with a wide variety of merchandise and services. Scientific research, close attention to dealer and consumer needs, and constructive public policies are among the factors accounting for General Motors' present strength.


  The older companies of General Motors, now known as divisions, go back to the early days of the automotive industry, and some of them far beyond. Their taproots reach down to carriage- and wagon-building, to firearms, stationary and marine gasoline engines, milling machinery, roller bearings, bicycle gears, lathes, and even to door-bells. Their branch roots stretch back to the beginnings of scientific experiment, since the self-propelled vehicle is the child of physics and chemistry. Chapters n and in trace that long evolution. As one follows the rise of General Motors against the broad background of latter-day industry and science, he comprehends that the flowering of large-scale production in our day is the inevitable result of generations of inventiveness, organizing ability, and the willingness of capital and labor to pull together toward common objectives. Among those objectives are the lifting of the standards of living, the satisfaction of old wants with less labor, and the creation of new wants on a higher level of comfort, convenience, and culture. Modern industry has conquered the old-time dearth of goods, and more and more it searches for a balance wheel through whose steadying influence its products can remain available to all industrious men and women at all times. To steady economic life is perhaps as real an industrial need today as mass production was fifteen years ago, as real a need as the automobile was forty years ago, when men traveled at the pace of the horse over wretched roads.


  My acquaintance with General Motors began at its birth in 1908, and as a somewhat impartial observer of social trends I have watched its progress with keen interest ever since. After observing General Motors employees as workmen and citizens, I began, more than thirteen years ago, to write in Flint, Michigan, my Iron Man papers, noting some of the social effects of modern industrialism. The Corporation seemed then to foreshadow many of the developments on the social side which have since come to pass. I welcomed the opportunity to complete a full-length study with access to records, believing that the story of a great corporation's growth through twenty-five years would be of more than passing value, since corporations are the most efficient of modern groupings and probably also the most meaningful from the standpoint of basic social relations: work and wages, production and distribution, consumption and investment. If it appears that approval is voiced here more freely than the reverse, that is because the record is clean and clear.


  As I review the history of General Motors in my mind, I think of the many thousands of men and women who made its present competence come to pass by their labors in factories, laboratories and offices, and in the field; of workers in all branches of production; of craftsmen and designers striving to combine beauty with serviceability; of scientists patiently attacking problems in chemistry, electricity, metallurgy, and engineering; of foremen, superintendents, and inspectors; of dealers and salesmen in every land searching for the sales by which the Corporation lives and by means of which it pays wages and dividends. This book is the history of a joint effort which succeeded because, when a long, strong pull was needed, team-play triumphed over the frictions which tend to dissipate human efforts and destroy institutions.


  Those who recognize in General Motors a force of the first magnitude in America's economic life will find here several references to the Corporation's policies which have contributed to its present standing. Some of these policies apply to interdivisional operations, others to employees, dealers, suppliers, and the public. Beyond the equities involved in strictly commercial contacts, any large corporation which touches the lives of millions of persons here and abroad can scarcely escape being rated and appraised by public opinion. General Motors has been a leader in providing full and detailed accounting to stockholders and in giving the general public accurate news of what it is doing and why it is doing it.


  The history of General Motors records scientific and commercial achievements of a high order, but this is true of many corporations. What makes this corporation most interesting is the fact that its expansion was rapid and yet it was marked by relatively few of the discords usually connected with swift industrial growth.


  The author acknowledges gratefully the assistance of persons too numerous to mention who have contributed information to this work, including many formerly active in Corporation affairs but now retired, and others whose business relationship with General Motors in its early days qualifies them to testify on the events of that period.


  Special thanks are due to Dr. Dixon Ryan Fox, Professor of American History at Columbia University, for his interest and encouragement, to Dr. John S. Worley, Professor of Transportation at the University of Michigan, and to Dr. M. M. Quaife, secretary-editor, the Burton Historical Collection, Detroit Public Library, for their aid in research.


  ARTHUR POUND


  Chapter I - AMERICA ON WHEELS


  In a single picture are caught and recorded centuries of history. In the distance, ready to vanish over the hill, is an Indian family departing with its poor goods and beaten gods. A tiny pony strains between two poles, across which is a laden platform. The poles drag on the earth. In the foreground is the settler's covered wagon, drawn by strong horses and ready to roll westward as long as its tall, iron-shod wheels hang together.


  The wagon holds more wheels and the produce of wheels: a spinning wheel and the cloths which wheels have fabricated; a plowshare which some wheel has helped to smooth and point. There is a rifle fashioned on a lathe to which the principle of the wheel has been adapted. A continent is being surrendered to those who come on wheels. The conqueror sets his wheels in motion and moves on with calm assurance to occupy the empire which wheels have enabled him and his kind to possess [].1


  It is one of the paradoxes of history that America, where modern civilization runs on wheels, was a wheel-less country before the white man came to its shores. Other peoples, no more primitive than the American Indian, had discovered and applied the wheel in the dawn of civilization; indeed, it is likely that without the wheel Western civilization would never have emerged from its birth throes. The two-wheeled chariots of Nineveh broke down the barriers of space and the boundaries of empires built on self-contained river valleys. The mergings of peoples, exchange of ideas, tools, and goods over wide distances — in short, the early education of the race in commerce, mechanics, language, and thought — were destined henceforth to proceed through and by, and to a large extent directly on, wheels.


  Yet prehistoric America somehow missed this potent application of the wheel to earth. Their grave lack was early noted by scholars. The learned Dr. Robert Hooke, in the 1726 edition of his Philosophic Experiments and Observations, says that ignorance of the wheel in aboriginal America indicates that its inhabitants could not have come hither from Europe, Africa, or Asia, since the wheel "is an invention of so great use, that it seems impossible to be lost by mankind, after it be once known."
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    Ancient Egyptian Wheel

  


  The American Indians possessed marked capacities in many directions. They were excellent workers in stone, as well as hardy hunters and bold warriors. They traversed wide areas in both war and chase; they were essentially moral and lived a primitive religion of exalted concepts and close harmonies. In their intertribal relations they were capable of acute political sagacity; The Great Peace Pact of the Five Nations of the Iroquois Confederacy, which endured at least three centuries, is one of the most subtle adjustments of conflicting national political interests ever devised, more intricate and better balanced than the League of Nations. Yet the Indian gave way before the whites because the newcomers had better tools, especially better weapons and vehicles.


  At one time or another the American aborigines had used the other five primary machines: the lever, wedge, screw, pulley, and the inclined plane. With these the Mayas of Yucatan and Guatemala and the Incas of Peru built massive edifices. But there is no evidence that the Red Man ever had command of the wheel. In the meantime, through the centuries of recorded time and before, the Asiatics, Europeans, and Egyptians had not only evolved wheeled carts and chariots, but also they had made so many efficient combinations of the wheel with the other five primary machines that they had evolved the compass to guide them to America, domestic tools of many sorts, the well-ground sword blade, and the musket which spat fire. The conquerors had inherited a superior technology as well as superior form of carriage on land and sea. Hence the aborigines gave way. One reason—and perhaps the root reason—for the failure of the aboriginal inhabitants effectively to occupy and defend North America may well have been their failure to master the wheel.


  But merely to put two wheels on the ground, with an axle-tree between them, is not enough to satisfy an artful folk with pressing problems to solve—problems of sustenance and distribution, problems of state and war. The fabled wheel of Ceres, the goddess of Agriculture, might be turned into a country cart, the scythed chariot might do for war, but not for long could either satisfy the eternal demand of a questing people for more speed, more thrills, more wealth. The ancients applied more power to wheels by harnessing eight and twelve horses to their chariots and as many oxen to their wagons, increasing their teams of draft animals up to the full limit of the wit and muscle of men in controlling them. Within the limits prescribed by flesh and blood these ambitious men of ancient days did what they could to increase their power in transport. They built gorgeous equipages of state, rode furiously in their hunts, developed strains of horseflesh suitable to various purposes—chargers for war, draft horses for tillage, light palfreys for milady to ride, high-stepping carriage horses. They developed wheeled vehicles in great variety, from the simple cart to impressive and beautiful coaches of royalty. But ever and always each generation was restricted in its burning desire to conquer space and time by the fact that the horse represented at once the strongest and most flexible power plant he could apply to the wheels of his vehicles. Other animals might outdraw the horse, but no other animal could combine pulling power with as prompt acceleration. The unique conformation of the horse's leg from hoof to hip-joint gives him a leverage out of all proportion to his weight, and for centuries he was the best motive force man had at his disposal for transportation purposes.


  The Horse Age lasted from the dawn of history to recent times. In those slow-moving centuries enormous advances were made in other directions, but land transport remained keyed to draft animals. Man charted the solar system, discovered the mass of the earth by laying out a geographical degree on the plains of Greece, applied the arch, tenon, and pillar in architecture, constructed huge cathedrals of surpassing beauty, worked out the basic laws of physics and mathematics, began experiments in chemistry, developed marine transportation from the oar to the sail, applied the compass to the discovery of America and the circumnavigation of the earth, built large and cunningly contrived vessels for the mastery of wind and water, and harnessed water power to turn looms. Laboriously he brought water transport by means of canals to assist in his problems of land carriage. In all the practical arts the advance of knowledge had been tremendous, but from the dawn of history down to modern times mankind had available in quantity for land transport no better motive power than the horse.


  Yet the challenge toward improvement persisted. Dimly the more progressive peoples have understood the truth laid down in the report of a Select Committee of the British House of Commons on Highways in 1808, that "next to the general influence of the seasons upon which the regular supply of our wants and a great proportion of our comfort so much depend, there is perhaps no circumstance more interesting to men in a civilized state than the perfection of the means of interior communication."


  A philosophical investigator of transportation has said, "with the exception of land and ruins there are few things of any material value to man which do not derive that value, in part at least, from transport from their original position." One might go further and say that life, shorn of the prospect of ever improving transportation, would be dull, flat, and unprofitable. Truly civilization has run on wheels from the stone discs of the primitive cart to the rubber tires of the automobile.


  Chapter II - THE EVOLUTION OF SELF-PROPELLED VEHICLES


  The evolution of transport has been worked out by John Brisben Walker and others somewhat as follows:


  Floating log


  Animal's back


  Sledge down hill


  Horse-drawn sledge cart


  Canoe


  Ox cart


  Chariot


  Oared galley


  Sedan chair


  Sailing vessel


  Canal


  Man-powered carriage


  Sailing chariot


  Coach and carriage


  Velocipede


  Free balloon


  Steam carriage


  Steamship


  Railroad


  Bicycle


  Cable car


  Electric trolley car


  Automobile


  Airplane and airship


  Observe, in the sequence, the progress from the simplest of motive powers, water running under the pull of gravity, to the explosions of rarefied gases in the internal combustion engine. Those in the first half of the list are shrewd adaptations of forces found in nature. Of special interest is the sailing chariot, known in China, and brought to its peak in Holland, where one designed by Simon Stevin, about 1600, covered forty-two miles in two hours, carrying twenty-eight persons, and was used quite regularly.


  Even before man tried to harness the wind to land transport, he endeavored to "beat the horse" by various combinations of muscle and machinery. Heliodorus notes a triumphal chariot at Athens moved by slaves who worked machinery. A Jesuit missionary in China, Matthieu Ricci (1552-1610), declared that he had traveled there inside a" great wheel, propelled by two fellow passengers who used levers to give the wheel forward motion.
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    Simon Stevin's sailing chariot, Holland, about A. D. 1600

  


  A beautiful series of drawings comes down from the Middle Ages, showing men propelling heavy and ornate carriages by worm and other gears. The last supreme effort in that direction seems to be Sir John Anderson's 1831 patent, in which twenty-four oarsmen provided the energy.


  We are accustomed to think of the steam engine as a world-shaking invention, but the fact is that for centuries after its first application the world wagged on without giving the steam engine a second thought. Hero of Alexandria, living in the second century before Christ (130 B.C.), described in his Pneumatica his famous self-propelled apparatus known as the Aeolipile, and also a fountain, both operated by steam. The principle used in the engine which worked the fountain became highly important centuries later, but the scientific Hero appears to have had no discoverable successor until the forgetful Middle Ages had come and gone, although engines like his probably were used in unimportant ways and more to amuse than to perform useful work. After the lapse of 1300 years, that bold monk, Roger Bacon (1214-94) uttered a prophecy to which no one listened: "It will be possible to construct chariots so that without animals they may be moved with incalculable speed." The prophecy is less remarkable than the revelation it gives of the complete loss of interest in science between Hero's time and that of Roger Bacon; so the latter could do no more than prophesy in a field where the former actually had experimented.


  With the Renaissance, interest revived in science as well as in art and letters. Giovanni Baptista della Porta in 1601 began where Hero had left off sixteen centuries earlier, thus anticipating Savery T s first practical and productive steam engine by nearly a century.


  Ramsay and Wildgoose were not thinking of steam when they applied for an English patent, in 1619, for "drawing-carts without horses." However, the edge of the curtain was being drawn aside a little about this time for the introduction of the modern Steam Age. In 1629 Giovanni Branca, an Italian, came forward with a steam turbine, now rated superior to Hero's steam engine and also to that of the same type generally accredited to the great English physicist, Sir Isaac Newton (1642-1727), which was along the same line. It is likely that the Newton engine was made after Newton's suggestions rather than by Newton himself. Both Branca and Newton suggested certain uses for their simple engines, among them the propulsion of a vehicle by a jet of steam, a means still used in cheap toys. A Jesuit missionary in Pekin, China — Father Verbiest, about 1630 — used an aeolipile, says Lavergne, "with jets of steam playing on a revolving winged wheel geared to the wheels of a car." In 1633, Edward Somerset, Marquis of Worcester, fathered a double-action steam engine, with displacement chambers, which was the first useful engine, though not commercially successful.


  While Englishmen and Italians were pioneering in steam, a Dutch scientist, Christian Huyghens, in 1680 described the first step in the evolution of the modern internal combustion engine, the invention of a first explosion engine. In this ancestor of all internal combustion engines the ignition of gunpowder in a cylinder produced a vacuum into which outside atmospheric pressure pushed the piston. Ten years later, in 1690, Denis Papin, a young French doctor acquainted with Huyghens, substituted steam for gunpowder, thereby earning himself a place in history as the inventor of the earliest piston-and-cylinder steam engine, although his efforts fell short of practical success.


  In 1698 Thomas Savery (1650-1715) obtained a patent for a steam engine designed to raise water, and applied to it a safety valve by J. T. Desaguliers, thus realizing on the suggestion of della Porta, put forth nearly a century earlier. Raising water from coal mines seems to have been more of a problem at this time than swift transportation, and for nearly a hundred years that field was cultivated by inventors to the practical exclusion of others. Thomas New-comen, an associate of Savery, produced various atmospheric steam engines, from 1705 to 1711, which found immediate and high favor with the mine operators. Other engineers contributed to this development, yet none of them seems to have followed seriously Papin's lead toward locomotion. But witty Bishop Berkeley could see further than the men who knew tools; in 1740 he said: "Mark me, ere long we shall see a pan of coals brought to use in place of a feed of oats."


  Soon men again began to think about power transport. Spring-driven carriages were made in Germany in the Middle Ages. The spring method of propulsion lingered for a long time and developed some fairly successful vehicles, but of course they did not solve at all the problems of speed and power. A step in the latter direction came a little later, in 1753, when Daniel Bournoulli demonstrated to the French Academy the point at which steam power could be applied to navigation, and was given a prize by that body which even then exercised an inspiring influence on the new science. The stationary steam engine had proved its usefulness, and was at work daily in hundreds of places. The question was: how to make the steam engine portable, gear it to wheels, and get it on the road?


  This question tormented the learned Dr. Erasmus Darwin (1731-1802), who urged Boulton and Watt, the steam-engine manufacturers, to produce a "fiery chariot" which would fulfill the startling prophecy contained in Darwin's poem, The Botanic Garden:


  Soon shall thy arm, unconquered steam, afar


  Drag the slow barge, or drive the rapid car;


  Or on the waving wings, expanded bear


  The flying chariot through the field of air;


  Fair crews triumphant, leaning from above,


  Shall wave their fluttering kerchiefs as they move,


  Or warrior bands alarm the gaping crowds,


  And armies shrink beneath the shadowy clouds.


  James Watt was a canny Scot who is generally regarded as the inventor of the steam engine, though we have seen that he had several predecessors. He made, however, a good many telling improvements on Newcomen's engines from 1769 on, bringing the steam engine to the point where others more daring than himself were willing to place it in carriages and vessels.


  So the scene shifts to France for the great experiment in which a full-sized steam carriage, designed for a special task, took the road. It will hardly do to say flatly that this was the first self-propelled vehicle, but it was certainly the first definitely constructed for a concrete and practical purpose in contrast to those strictly experimental and of small scale. Under the stern call of war Captain Nicholas Joseph Cugnot designed and directed the construction of an artillery gun tractor which, had it been successful, would have given Royalist France undisputed control of Europe. Seldom have the destinies of the world waited so directly upon the success or failure of a machine.


  It was a three-wheeler, with the single front wheel carrying a tremendous load in the boiler and engine, all of which had to be moved on a pivot in order to change direction. But it also had the failing, repeated over and over during the next century, of being underpowered for the work to be done. It traveled at about three miles an hour, had to be refueled at fifteen miles, and on the second test, upset.
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    Cugnot's artillery tractor, 1769, first self-propelled vehicle built for road work

  


  The fickle Ministry, which had financed construction at great expense, turned upon the inventor, and he went into exile. When Napoleon came to power twenty years later, he recalled Cugnot, put him on a pension, and sought to revive the project, but by failing to follow up this idea of artillery transport, he lost a telling chance to increase the mobility of his artillery, just as his failure to adopt Fulton's submarine lost him his chance to invade England.


  Three years after Cugnot's daring effort, Oliver Evans (1755-1819) of Delaware dreamed, in 1772, of using steam to propel carriages, but, by his own statement, did not work out the plans for his engine till I784 []. He was certainly the first American to apply steam to a road vehicle. It was he who received the first United States patent covering a "self-propelled carriage," dated October 17, I789 [].23
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    'Orukter Amphibolis" — Oliver Evans' amphibian, driven in Philadelphia, 1804

  


  This extraordinary man, whose genius was better recognized abroad in his day, and still is, than at home, anticipated Trevithick in applying the high-pressure principle to steam engines. He sent to England the drawings of his 1787 engine; these are said to have been seen by Trevithick in 1794-95 and applied by him. In 1804 Evans astonished the mechanical world by moving in Philadelphia, partly by water and partly by land, a combination steam-wagon and flatboat, the first authentic amphibian of record. A picture of Evans guiding his 2i-ton Orukter Amphibolis hangs in the Automobile Wing of the Arts and Manufactures Section of the Smithsonian Institution at Washington, D. C., facing the display of ancient motor vehicles which are in direct line of descent from Evans* first American self-propelled vehicle. He is the great American name in the early stages of motor vehicle development.


  Another candidate for inventor of the first American steam carriage is Dr. Apollos Kinsley of Hartford, who is described in Forest Morgan's Connecticut as a Colony and a State as "driving the highways of Hartford in one of the first steam carriages ever conceived, of which he was the inventor at the close of the 18th century."


  Many an idea which events have shown to be sound was unduly delayed by the inability of inventors to find backing. A strange example of this misfortune is William Murdock (1754-1839), a subordinate of Boulton and Watt, who made a model of a steam carriage which was far ahead of its time in the simplicity of the application of power, but he never patented it because his employers discouraged him.


  There is something dynamic and challenging in the turn of a century which stirs the soul of man to fresh creative effort. It was so in 1800. Inventions flooded into the British patent office. Then Richard Trevithick (1771-1833), the "Captain Dick" who was destined to taste the triumph of placing the first locomotive on wheels, to make and lose fortunes, and to die at last in poverty, stepped into the field of the steam carriage. Wherever Dick Trevithick took his stand in his prime he made history. He brought forward in 1801 a steam carriage whose boiler was of American descent, since Trevithick was directly influenced by the Americans, Oliver Evans and Nathan Read. It produced sixty pounds pressure. Trevithick used a long-stroke engine coupled directly to the driving wheels. He had been at work on this design five years. It was put together in a blacksmith shop. One of his friends left this lively picture of its initial trial:


  In the year, 1801, upon Christmas eve, Captain Dick got up steam, out in the highroad, just outside the shop. When we see'd that Captain Dick was a-goin' to turn on steam, we jumped as many as could, maybe seven or eight of us. 'Twas a stiffish hill but she was off like a little bird. . . . They turned her and came back to the shop.


  Merry Christmas for Captain Dick—that of 1801! He ran this car in and out of London several times at an average speed of five miles an hour. But there was then no market for such an innovation, and Dick and his partner Vivian approached the end of their slim resources. In May, 1803, Trevithick thought he could sell one quarter interest in his patent for £10,000, but the deal fell through. His carriage tore down a fence and was denied the road by purblind authority. The carriage was dismantled; the engine sold to operate a mill. Alas for dreams! But within another year Captain Dick was ready to place upon the rails the first steam locomotive, and by so doing earn beyond cavil a secure fame.


  England in the first decade of the nineteenth century was still a rural and rustic land, full of conservatives, rich and poor. The roads were not generally good, but the main roads were kept passable by toll-roads associations in which considerable capital was invested. The coaching interests and the toll-road interests coincided on one point at least, that newfangled vehicles should be discouraged.
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    First self-propelled vehicle to attain speed of ten miles per hour, 1810

  


  These interests were sure to rise against a new form of highway transport which drew nearer practicability year by year. In 1811 Blenkinsop of Leeds made a practical application of steam power in transport by drawing thirty coal cars from Middletown to Leeds, three and a half miles, in one hour. Interest rose until hardly a technical magazine appeared without mention of some new vehicle or experiment. The Monthly Magazine (London) for November i, 1819, contains five items on self-propelled vehicles, mostly hand- or foot-propelled in ingenious ways, and all probably bone-shakers. But the extent of the interest in self-propelled vehicles in London can be seen in this sentence: "A steam carriage has been invented in Kentucky, of which word is eagerly awaited."


  In 1821 Julius Griffiths led off, with a well made steam carriage, a line of these vehicles destined to become so numerous in the next few years that the highway problem they created caused a Parliamentary investigation.


  In the primitive state of the art, inventors had not yet learned even the primary truth that driving wheels would give them enough traction, and that passengers could be safely carried on the same chassis as the engine. Like the locomotive, which from the first was a "drag" pulling other vehicles, many of the early steam carriages made no provision for passengers, and these were accommodated in stagecoaches attached as trailers. Of the latter type was the Patent Steam Carriage of 1824, designed by W. H. James and produced by him with the aid of Sir James Anderson, Bart. It contained several features of novelty and long-continuing interest. James used four cylinders coupled to two crankshafts. Each pair of cylinders and each driving wheel was independent of the other, to avoid a compensating gear in turning corners. In a second vehicle, 1829, James forsook his original principles of design, "mistaking failure in detail for failure in principle," and produced a steam tractor more in accord with common practice.


  While England was entering into a fury of experimentation, there appeared in France, in 1828, a steam carriage by Pecqueur of Paris which Lavergne says contained the germ of all the vital mechanisms of the modern automobile, chief among these being a driving wheel geared to the rear axle, planet gearing, spring suspension, and a competent steering arrangement. What English invention lacked in these respects it made up for in aroused feeling among inventors, whose search for capital and public acclaim lashed them into furies of controversy against each other. It is impossible, at this distance in time, to sift the wheat from the chaff in the printed evidence of these broils.


  Sir Goldsworthy Gurney occupies the chief place in this literature of controversy. As a boy he had seen Trevithick's steam carriage and followed that lead by diligently producing a succession of coaches known as Gurney's steam carriages. He is said to have made, in 1829, the first long sustained journey by mechanical means, from London to Bath and return, a distance of 200 miles, at a speed of 15 miles per hour.
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    Sir Goldsworthy Gurney's steam carriage, London to Bath, 1829

  


  This record is challenged by a rival, however: the picturesque soldier of fortune, Colonel Francis Maceroni. The Colonel, with a rival machine in hand, had fish of his own to fry.


  This and many other jealousies were brought into the open at and immediately following the hearings of the Select Committee of the House of Commons in 1831, one of the important milestones in the history of self-propelled vehicles, because England then led the world as an industrial nation, and the state of the art was presented to the Committee by the leading inventors and engineers. This Parliamentary inquiry seems to have been an honest attempt to discover how far the highways were likely to be injured by steam vehicles, and what promise mechanical transport held out to the nation. We will understand its importance if we recall that the new departure in transportation was under fire from several substantial interests: the alliance between turnpike associations and stagecoach operators, the widespread antipathy of a public always conservative and in those years of Chartist discontent bitterly opposed to the introduction of machinery in all lines of work, and the newly arisen railroad interest. The first railroad for regular passenger and freight traffic, the Stockport and Darlington, had begun operations six years earlier. Other railroads had been opened; some of them were actually earning money, and one of them was in a position to pay a first dividend. With this record of earnings, capital generally was for "clearing the track" of competition.


  Almost from the moment when Trevithick put his first steam engine on the rails, British railroading had marched ahead, until, after only twenty years of trial, railroading had begun to pay. Against this notable progress, steam travel on the highways could produce nothing comparable. Steam on the highways had never earned a shilling, had killed some persons, and thrown whole countrysides into terror, and both the influential and the ignorant set their weight to hold the highways for horses and pedestrians. Sir Goldsworthy Gurney, for instance, was mobbed and his engineer injured at a country fair.


  In the ten years from 1828 to 1838 Walter Hancock built nine large steam carriages, of which six were used in carrying passengers. His buses were safe, dependable, and handsome. The public liked them, and Hancock took in large revenues but was always under heavy expense from pioneering experiments and exorbitant tolls. He testified that one of his coaches, in three months* service on the Pad-dington road, covered 4,200 miles and carried 12,761 persons, without mishap or serious delay. He offered to carry mails at the then high speed of 20 miles an hour, the usual mail speed, attained through relays of horses, being 12 miles an hour on the fastest routes. He is credited with being the first power-vehicle designer to use chain transmission and the first to make tight metallic joints. His wedged drive wheels are also considered important.


  Not far behind Hancock in the point of impressing the Committee with reliability of operation was Sir Charles Dance. Against Dance it was alleged that his steamer was noisy and dangerous, dropping coals and driving horsemen and teams into the fields.


  Another interesting development of the Committee hearings was the reappearance of Captain Dick Trevithick, to say that he had a new boiler with a condenser attached, so that the same water could be used over and over.


  With full information before it, the Select Committee of Commons reported that it was convinced that :


  1. Carriages can be propelled by steam on common roads at 10 miles per hour.


  2. That at this rate they have conveyed upwards of 14 persons per vehicle.


  3. That their weight, including engine, fuel, water and attendants, may be under three tons.


  4. That they can ascend and descend hills of considerable inclination with safety and facility.


  5. That they are perfectly safe for passengers.


  6. That they are not (or need not be, if properly constructed) nuisances to the public.


  7. That they will become a speedier and cheaper mode of conveyance than carriages drawn by horses.


  8. That as they admit of greater breadth of tire than other carriages, and as the roads are not acted on so injuriously as by the feet of horses in common draught, such carnages will cause less wear of roads than coaches drawn by horses.


  9. That rates of toll have been imposed on steam carriages which would prohibit their being used on several lines of road, were such charges to remain unaltered.


  A clear victory, on paper, for the road steamer men! If Parliament had seen fit to follow the findings of the 1831 report with appropriate legislation, Great Britain would have led the world in motor transport, adding greatly to her already dominant industrial leadership. England had the inventors, the roads, the capital, and a clear lead in the practical operation of self-propelled vehicles, but she surrendered this advantage by placing the new industry under handicaps which became more and more severe until at last, by the Act of 1865, ^ was decreed that no power vehicle could use a highway unless it was preceded by a man on foot carrying a red flag. Sometimes the rule was relaxed to let the red flag be carried by a man on horseback, as is still done on Tenth Avenue, New York, in advance of New York Central freight trains. This is a stock example of the restraint of speed and flexibility of transportation by insisting that the old methods shall control the new.


  Arbitrary discrimination in tolls was in itself almost enough to drive steam carriages from English highways; their use decreased greatly after 1836. Britain deliberately had turned her back on progress in an art where she was once ascendant. It has been said that an English Rip Van Winkle, falling asleep in 1831, would have awakened sixty years later in a world little further advanced, as respects highway transport, than that in which he fell asleep. The price Britain paid for this unjust interference which exerted state influence in favor of stagecoaches and railroads has been enormous in loss of trade and prestige. Because of this interference France and America, where government and public opinion both favored the new idea in transport, forged ahead. The French Academy honored inventors, and the French public was favorable, though still limiting highway speed for self-propelled vehicles to four miles an hour in the country and two miles in town.


  America at the very beginning of power transport encouraged transport improvements in the highway field, falling into the errors of repressive control much later than England. Maryland early gave Oliver Evans the right to use its roads in his experiments. One of the first American steam carriages of record, which Thomas Blanchard brought out on the streets of Springfield, Massachusetts, in 1825, so far commended itself to the Massachusetts legislature that Blanchard secured an official endorsement; but he could find no buyers. The Kentucky vehicle which England was eager to hear about in 1819 seems to have disappeared from history, and we have but a faint trace of another, which one T. W. Walker of Edgar County, Illinois, late of Vincennes, Indiana, is said to have made and operated in 1824 or 1825. William T. James of New York City produced one steam carriage in 1829 and another in 1830. But whatever these vehicles were, we can be sure that they were applauded and went their way without official interference, because such interference would be of record.


  These American vehicles, like Evans' early efforts, encountered another sort of handicap which was effective in discouragement — bad roads. America was still in the pioneer stage of development; few city streets were paved; in the country the roads were wretched, and even in the long-settled East they remained almost impassable in wet weather. This country of magnificent distances turned to railroads as an easy escape from mud.


  The race for public favor and use between the steam railroaders and the steam highway school of transport ended in victory for the former in both Great Britain and America. There remained France, blessed with a splendid system of highways, a fertile inventive genius, and a sporting element both in the aristocracy with means to finance experiments and in a public which relished thrills.


  In England mechanical transport had been pushed into the fields. From Worby's tractor in 1841 clear through the 'seventies there is a steady development of the steam tractor under the encouragement of certain great English landlords. There were also some notable developments in the highway field, but since use of the highways was so restricted, these were restricted to private courses or back roads, or else their owners were compelled to a "bootleg" traffic, eluding the authorities. As might have been expected, various enthusiasts outwitted the authorities by using the roads illegally. A vehicle which has received a good deal of attention because of its "bootleg" operations was the Fly-by-Night, a steam carriage weighing nearly seven tons, built by W. O. Carrett of Carrett & Marshall, Leeds. After it was publicly exhibited and found of no legal use, Carrett gave it to Frederick Hodges of the London Distillery, under whose ownership it acquired its gay reputation and name. Filled with sporting characters, it was run at night in defiance of the authorities and in this way is said to have traveled about eight hundred miles in Kent and Surrey. After being summoned for excessive speeds, the owners equipped it with fire hose and gave their passengers brass helmets to wear, escaping in this way arrest at the hands of village constables. At length it was necessary to convert the Fly-by-Night into a slower-moving vehicle.


  The advance of the mechanical arts in England during these trying years may be briefly indicated by listing four quite startling innovations. In 1833 Richard Roberts of Manchester applied differential gearing to a steam carriage, which solved, in accordance with modern practice, the turning of corners, thereby escaping the necessity of having one wheel running loose on the turn, which could hardly be considered safe.


  Far ahead of its time was William Barnett's contribution to the internal combustion engine. In 1838 he invented a double-acting gas engine. Its single cylinder was vertically placed, and explosions occurred on either side of the piston.


  Another astonishing invention, considering the fact that the self-exciting dynamo was not invented until 1871, was the electric vehicle produced by Robert Anderson of Aberdeen, Scotland, in 1839, apparently the first electric vehicle in the world. His carriage was driven by a primitive electric motor consisting of bars of iron on a drum. These were drawn around by electro-magnets, "probably on the principle of some old toys which had a star wheel to produce the necessary make-and-break." Gibson thinks it was dependent upon intermittent primary cells.


  England pioneered also, in the development of pneumatic tires; at least, Robert William Thompson was the first to make a clear patent specification of the pneumatic principle.


  In the field of the explosive engine France assumed the lead after 1860, when Lenoir of Paris made a gas engine more practical than Barnett's English effort of twenty-two years earlier. Lenoir made history by igniting his explosive mixture with a spark produced through the use of an electric battery and an inductive coil. His engine started easily and was fairly quiet. Used to drive lathes, printing presses, and water pumps, it was the first gas engine to come into commercial use. In 1862 Lenoir placed one of his gas engines in a vehicle and, using street gas for fuel, successfully drove from Paris to Joinville-le-Pont but was always handicapped by low speed and a narrow range of action.


  The British, clinging manfully to steam in spite of the legal restrictions which pressed upon them more and more, created some notable machines in the decade of the 'sixties, being encouraged somewhat by the hope of export trade and the fond expectation that the road restrictions would be eased in their favor. Instead, however, the restrictions were tightened.


  American interest lagged through the middle period, but Richard Dudgeon of New York built a steam carriage which richly deserves notice because of its unusual span of life. Put into storage in 1866, it was resurrected in 1903 and even then ran at ten miles an hour.
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    Richard Dudgeon's steam carriage, New York, 1860

  


  The early evolution of the steam car has been traced, and notice taken of the creation, almost stillborn as far as its influence on inventive activity is concerned, of the first electric vehicle. To these two grand divisions a third was destined to be added and eventually to triumph over the others in popular approval and use. This was the car using petroleum or one of its derivatives which, after many trials, developed into the gasoline car of the present.


  Various steps in the evolution of the internal combustion engine have been cited. In 1866 Otto and Langen of Germany opened wide the door to the evolution of the modern high-speed engine by inventing their famous gas engine, a comprehensive improvement on Lenoir's, since it used only one half the fuel of its predecessor. In 1867 Otto and Langen were granted United States patents on improvements on three kinds of combustion engines: a two-cycle non-compression engine, a two-cycle compression engine for which the mixture was compressed outside the cylinders, and a four-cycle compression engine. The last named is the one of historic importance, as its cycle of charging, compression, explosion, and expulsion is still adopted. It was carried along from gas to oil by Gottlieb Daimler, an associate of Otto and Langen, whose petrol motor was the first to be manufactured in quantity [].4


  Nearly twenty years were required for Daimler to evolve his 1885 petrol engine from Otto's gas engine of 1866 but in the meantime inventors elsewhere were busy in other directions. Todd of England built a small steam carriage for two passengers. In the same year Charles Ravel of Paris attempted to propel vehicles with gas motors, and in this country Austin constructed a small car in Massachusetts which was exhibited along the Atlantic seaboard.


  A year later, in 1871, Dr. J. N. Carhart of Racine, Wisconsin, built a steam buggy, certified to by J. D. Donald, Secretary of State of Wisconsin, under date of December 14, 1914. Dr. Carhart was assisted by his brother, H. S. Carhart, Professor of Physics at Northwestern University and later at the University of Michigan. Compared with the foreign machines of the same period the Carhart vehicle must be rated as a rather crude product. In particular, it revealed the curse destined to beset American inventors for many years to come—that of viewing the "horseless carriage" as the only escape from the horse itself. For at least twenty years more, American inventors in the self-propelled vehicle field would be trying to fit engines into carriages of the general type and style to which their prospective buyers were accustomed, instead of evolving designs better suited to carry their power plants.


  The Carhart experiments seem to have aroused great local interest, for in 1875 the Wisconsin Legislature passed an act appropriating $10,000 as a bounty for the invention of a steam road wagon which would meet certain tests as to performance and durability. This act was amended several times, but $5,000 was actually awarded in 1879.


  In the 'seventies France began to move definitely toward assured leadership. In Paris Amadee Bollee built a number of steam omnibuses which enjoyed a long and profitable life. Other French achievements of the late 'sixties and early 'seventies are Tellier's ammonia engine, and the compression (not internal compression, however) motors of Brothier and Carre. Tellier received a United States patent on an ammonia engine for road work in 1871.


  Siegfried Markus of Vienna, at an isolated point as respects the art in general, constructed a petrol car, but some doubts are expressed by Lavergne and others that it ever ran. Markus is sometimes credited with building the first automobile in 1869; elsewhere the date is given as 1877. Like so many other claims to first position, this one would seem to rest on a narrow definition of the word "automobile," yet even that word had not yet been invented. His experiments, however, no doubt stimulated the activities of men in more favorable locations.


  In 1876 George B. Brayton, an Englishman living in Boston, exhibited a petrol engine at the Philadelphia Centennial which attracted a good deal of attention, as it seemed to represent a distinct advance in American eyes. Described in the Encyclopaedia Britannica as the first engine to use "fuel oil under compression instead of gas," in the end it proved to be inferior to the four-cycle engine then being developed by Daimler in Germany. Its chief significance for us lies in the fact that George Baldwin Selden, a patent attorney and inventor of Rochester, New York, whose keen mind foresaw a demand for small self-propelled vehicles using oil fuel, also perceived in what way the basic difficulties involved could be solved. Selden sent an agent to Philadelphia to study Brayton's engine and, on the basis of using a similar engine as motive power, drew up the specifications which accompanied his application May 8, 1879, for the famous Selden patent which was finally granted to him in 1895.


  The evolution of self-propelled vehicles has been traced from the first mention in history down to the year 1879, a dramatic date in the American automobile industry. Steam, the first motive power of artificial origin, came close to successful application on highways in England before being blocked by adverse legislation. The distant beginnings of the internal combustion engine and the beginnings of the evolution of the oil or gasoline engine by descent from the gas engine, have been noted. While it is impossible to allocate credit accurately, the names of the chief contributors are here recorded.


  These individuals and many others worked in an atmosphere beset by difficulties to an extent which moderns can scarcely comprehend. Under the circumstances, the wonder is not that it took centuries to master the art of propelling wheeled vehicles by power plants, but rather that the inventive spirit persevered in these men so strongly that the evolution of the motor car proceeded as swiftly as it did. Many of them sacrificed their fortunes as well as their lives to the great task of advancing in some degree man's mastery over space and time.


  The inventors of the 'seventies could see that the railroads, despite their enormous gains in mileage, speed, and dependability, had not solved the transportation problem. Tied to tracks of steel, the railway lacked the flexibility necessary to make rapid transit available on the highways leading everywhere. Away from the rails, land transport was still geared to the horse, as it had been from the days of the Pharaohs. Goods moved swiftly by rail from depot to depot, but away from depots to consumer they were subject to the ancient lag of the Dark Ages. In particular, rural America lay in a quagmire of mud at certain seasons, and even under good weather conditions its beauties could be explored by few city dwellers. Vast regions where railroading could not hope to pay a dividend remained in a backward condition, almost untouched by the forces of progress which steam locomotion had brought to the more favored areas.


  The railroads also had created a serious social problem not foreseen in the early stages of their development. The advantages which they offered for residence and manufacturing could be reaped only near their stations and particularly at junction points. As a result, cities grew to enormous size, were densely overcrowded, and slum life became an appalling reality. To relieve the congestion which rail transport had created, other rail systems—first cable cars and later electric trolleys—were placed in operation on city streets, but these were never entirely effective because they reproduced, in a small way, the same influences which the railroads brought into the situation in a larger way. Suburbs so served were strung out thinly along lines of transit with large open areas between them.


  The man of 1879 could see, as the man of 1829 could not see, that humanity needed more than ever a mode of transportation more flexible than anything tied to rails and faster than the horse. The railroad had extended tremendously the range of the individual and the productivity of society, but clearly it did not satisfy completely the instinctive demand of mankind for greater freedom of action and a wider radius of effective toil, trade, travel, acquaintanceship, and understanding.


  In the Lynds's Middletown, the most complete picture of the evolution of an American community, an old man who had entered Indiana on an ox cart is quoted as saying that he can put the cause of social change in his day in four letters—"A-U-T-O." The gasoline automobile in 1879 made its first appearance in American history, not as a practical vehicle, but as a definite, compelling, and driving idea under the spell of which many men would labor shrewdly and devotedly to compass its reality.

Chapter III - THE FORMATIVE PERIOD: 1879-1899

Although American inventors hopefully built steam carnages of
strange design at intervals from 1800 on, it remained for George
Baldwin Selden in 1879 to catch the first confused vision, on this
side of the water, of the modern gasoline motor car. A shrewd
lawyer, Selden kept his application alive from 1879 until 1895,
when he secured a sweeping patent—under which millions were
collected from automobile manufacturers until, in 1911, its broad
scope was limited and held not infringed by the actual types of
motor vehicles then in use. (Columbia Motor Car Company vs. C. A.
Duerr & Co., 184 Fed. 493.) All General Motors cars until then
were manufactured under licenses from the Association of Licensed
Automobile Manufacturers having been formed to exploit the Selden
Patent. The litigation ending this monopoly is the most famous in
American automobile history.

The period from Selden's application of 1879 to tne founding of
Olds Motor Works in 1899 measures the birth pangs of the gasoline
automobile in America. At the beginning of that period the French
were leading the van of automotive progress; at its close America
had caught up and was poised for adventure in quantity
production.

Economic needs have a way of permeating society, so that it is a
commonplace of the history of invention to find minds far distant
from one another in time and space, wrestling with the same
problems and independently producing results roughly identical. In
the long and intricate evolution of the automobile this was many
times the case. Advances in other mechanical arts had to be tried
and tested by time before they could be adapted to transportation.
The older industrial countries necessarily provided the background
for the beginning of the automobile's march to assured success.

Since the internal combustion engine is the heart of the modern
automobile, its development is of prime interest. The chief
American name is that of Drake, who in 1855 introduced incandescent
metal as an ignition agent for gaseous mixtures. Lenoir's
double-acting gas engine, fired by an electric spark, came into
practical use. Four hundred of these engines were in use in Paris
in 1865. They were quiet and smooth in action but expensive in fuel
consumption. With the year 1867, when Otto and Langen introduced
their free-piston engine at the Paris Exposition, the gas engine
approached full utility. By 1876 Dr. Otto had applied the cycle of
operations proposed earlier by de Rochas; this cycle, now known as
the Otto cycle, was worked out independently because de Rochas
never brought his ideas to execution, and in the meantime practical
difficulties in the way of completion along his lines had been
overcome.

The affinity between gas and oil engines is, of course, close,
the vapor being produced from oil in the latter instead of being
present as constant gas as in the former. The first practical oil
engine is credited to Hock of Vienna in 1870, but his product was
not a commercial success. Bray-ton's oil engine, working on the
constant pressure system without explosion, is said to have been
the first of this type to use oil instead of gas.

It seems impossible to determine precisely who first used an oil
fuel to drive a motor vehicle. Gibson, a considerable authority,
says that Lawson of England invented an engine in 1880 which was
driven by the explosion of gas prepared from gasoline stored in a
receptacle carried on the vehicle, which was a tricycle.
Worby-Beaumont is inclined to credit the priority, at least as far
as actual propulsion of a vehicle by an oil motor is concerned, to
Edward Butler, who invented a three-wheeled motor tricycle, the
Petrocycle, using benzine or benzoline. This machine was invented
in 1883, proved in 1884, and exhibited in 1885. The motor had
double-acting cylinders coupled direct to a single power wheel, and
burned vapor of benzoline, which was exploded electrically. A
three-wheeled oil motor carriage by Knight is said by some English
authorities to have been the first
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First motorcycle — oil motor



oil motor carriage actually to run. At first benzoline was used
as the fuel, but later the engine was adapted to ordinary lamp
petroleum.

In France the early 'eighties saw the earnest efforts of a few
petrol enthusiasts to enter a transportation field where
steam-power vehicles were at their highest stage of development
under the leadership of Comte de Dion and his associates, Bouton
and Trepardoux, later manufacturing as De Dion, Bouton & Cie.
The further progress of steam was assured when Leon Serpollet, in
1888—89, invented his "flash generator," the capillary water boiler
known by his name. This improvement gave steam a new lease of life
on highways, and led to the use of smaller steam cars of which,
during the next decade, the White and Stanley were the first
American examples.

In 1883, Delamare-DeBouteville, borrowing an idea from Lenoir,
constructed a gas tricycle which used illuminating gas. A year
later DeBouteville joined with Malandin in building a petrol car
which the French claim was the first to operate.

The year 1885 furnishes material for what is still a bitter
controversy, with traces of nationalist feeling as between France
and Germany. In that year Gottlieb Daimler invented his famous
petrol engine in which the vapor from oil was burned in the same
cycle worked out by Otto for his gas engine.

With Gottlieb Daimler's appearance in the internal combustion
field we approach the significant application of the internal
combustion engine to the differentialized wheel-and-axle, which has
given us the modern motor car. Until 1883, when Daimler conceived
the construction of small high-speed engines with light moving
parts, the various oil and gas engines were of heavy construction,
rotating at 150 to 200 revolutions a minute. He attained 800 to
1,000 revolutions a minute without great sacrifice of durability
and smoothness.

The French, however, have put forward the claim of Fernand
Forest, a humble but excellent mechanic, who built a four-cylinder
motor in 1885. The 1885 motors of both Daimler and Forest seem to
have done excellent work, but Daimler's came into commercial use in
1890 when 350 were manufactured and, throughout, Daimler was far
more influential than Forest. The latter deserves, however, an
honorable niche in the annals of automobile invention, not only for
the work he did on motors, but also for the improvements which he
made in carbureters. Apparently without question he should be
credited with the first water jacket constructed to warm the
carbureter.

In Germany, Daimler's chief rival was Carl Benz, who put out a
gasoline tricycle in 1885 which, like all of Benz's work, was
strongly built and satisfactory in use. He seems always to have
been a little ahead of Daimler in putting the gasoline engine into
road work, for in 1886 he matched Daimler's "bone-shaker" with a
car containing several highly progressive features—a device
allowing variable speeds and an automatic control of the gas supply
through a clutch lever operating a stop-cock. This car developed
fifteen miles per hour. The Benz car of 1886 is sometimes spoken of
as the first gasoline motor car, but this can hardly be taken
literally, although it was certainly a great advance on its
predecessors in design and dependability. Daimler soon followed
with a four-wheel motor car, but his first efforts in that
direction were not as successful as those of Benz. There seems to
be no clear warrant for the statement of the Encyclopaedia
Britannica that Daimler "ran for the first time a motorcar
propelled by a petrol engine." Daimler certainly had the correct
motive means well in hand by 1883, even if he did not apply it to a
motor car until 1886.

Daimler's light and fast engine thrust itself through the field
of invention as an earthquake heaves a new mountain into view. M.
Levassor, of Panhard & Levassor, secured the French patent
right from Daimler and, in adapting it to highway use, fixed many
of the trends which have made the automobile what it is today. The
influence of cycle design on the French inventive mind freed French
inventors from the obsession of carriage design which dominated
early American and English efforts—the stagecoach in England, and
the buggy in America. Levassor placed his engine in front, with the
axis of the crankshaft parallel to the side members of the
frame.

The drive was taken through a
clutch to a set of reduction gears and thence to a differential
gear on a countershaft from which the road wheels were driven by
chains. With all recent modification of details, the combination of
clutch, gear-box and transmission remains unaltered, so that to
France, in the person of M. Levassor, must be given the honor of
having led in the development of the motorcar.

This solemn verdict of Encyclopaedia Britannica seems entirely
justified. America's early effort to use the Daimler engine in
automobiles was made by William Steinway on Long Island in 1888.
Steinway secured the American rights and spent large sums on
mechanical equipment, but had little success.

To this preeminence of France in the history of effective
motor-car design certain conditions which America at that period
lacked were contributing factors:

(1) A magnificent system of highways which encouraged travel,
especially cycling, which in turn led to an efficient machine-shop
industry.

(2) An open and friendly attitude on the part of the French
population and authorities which permitted those highways to be
used without legal restrictions such as discouraged experiment and
adaptation in England.

(3) The approval by wealthy French sportsmen and aristocrats,
who from the beginning gave the automobile both financial and moral
support.

In England the development of self-propelled vehicles had been
greatly retarded by adverse legislation and the hostility of the
population. Here in America it was retarded by wretched highways,
the indifference of financiers, and to some extent by the hostility
of the public, particularly of the farmers who were later to become
the chief beneficiaries of the flexible transportation. Also, the
hard times of the early 'nineties introduced a discouraging
economic factor into the American situation.

For these reasons and others, America lagged behind Europe
during the important ten years following the French application of
Daimler's engine to road transport, but nevertheless there had been
substantial American progress. Through the growing use of
stationary internal combustion engines, and the design and
manufacture of marine engines, both American inventors and a
portion of the public worked slowly toward the predestined goal.
The American vehicles which took the road were chiefly propelled by
steam, and down to the late 'eighties they showed little if any
advance over English "steamers" of a much earlier day.

A direct result of English influence would seem to be the
four-wheeled steam car produced by John Clegg, an excellent
mechanic, English born and trained, and his son, Thomas J., in the
village machine shop at Memphis, Michigan, which the younger Clegg
still operates. Thomas Clegg describes this vehicle as driven by a
single cylinder, steam being produced in a tubular boiler carried
in the rear of the car. It had seating capacity for four persons,
including driver and stoker. Cannel coal was the fuel. Leather
belts were used to transmit power, and spring adjustments on them
provided enough play to let the car negotiate corners.
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R. E. Olds's first horseless carriage
(steam), constructed 1886—87



This machine is significant as the first self-propelled vehicle
on record as being built in Michigan, now and for many years the
leading state in the Union in the manufacture of automobiles. The
reasons for Michigan's rise in the automobile world will be
examined later. The great drive of the Wolverine State to
leadership in the industry presently would begin, but the Clegg
"steamer" nevertheless created hardly a ripple of excitement beyond
a twenty-mile circle of rural countryside which it disturbed with
its journeys through its short life of six months. Built in the
winter of 1884-85, it ran perhaps five hundred miles in some thirty
tests during the succeeding summer, its longest trip being to Emmet
and return, a distance of fourteen miles.

In 1887 Ransom E. Olds, who with his father Pliny Olds was
engaged in manufacturing gasoline engines for farm use, drove on
the streets of Lansing, Michigan, a three-wheeled steam vehicle.
Two years later he brought out another "steamer" with a vertical
boiler. The Olds steamers will be discussed later.

The three-cornered struggle between oil-and-gasoline,
electricity, and steam was being waged all over the world and would
not be settled for another fifteen years. Nowhere was it waged more
hotly than in America. Each of the three types had its advantages
and disadvantages. Steam gave smooth acceleration, but it carried
the handicap of delay required for generation beside the difficulty
of carrying enough fuel for a long trip. Electric propulsion meant
quiet and ease of operation but had the disadvantages of extreme
weight, limited radius of operation, and long waits for battery
charging. Oil or gasoline as fuel meant a quick-starting vehicle
and large reserve power in comparison to weight, yet the early
vehicles of this type were noisier and more complicated in their
operation than the others. While they possessed a wider range of
action and more adaptability to road conditions, these could not
always be realized on because of mechanical difficulties. They did
possess, however, two supreme advantages which tended, as design
improved, to give them supremacy. The fuel they used was rather
widely distributed from the start, and this distribution could be
and was easily expanded, so that nearly every country store could
become a supply station for motor cars as soon as demand increased.
And, secondly, they could be built at a price to fit a wide range
of pocketbooks, a fact of supreme moment in those early years when
the measure of transportation investment was the cost of buying and
maintaining a horse and carriage.

In 1890 the Olds Gasoline Engine Works, parent company of the
oldest unit of General Motors, was incorporated at Lansing,
Michigan, for $30,000. The experience of R. E. Olds in producing
gasoline engines there would turn him soon toward automobiles so
driven. For the present, however, Mr. Olds continued his
experiments with steam power. In 1891 he produced the steam
horseless carriage with a float boiler, which machine he sold to
India, thereby consummating the first recorded sale of an American
self-propelled vehicle.

In spite of "hard times," or perhaps because of the adversities
of those times, inventors in transport everywhere were busily at
work bringing out novelties which
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R. E. Olds's first factory, River Street,
Lansing, Michigan



soon were recognized as significant. In 1891 Thomas B. Jeffrey
patented the clincher rim. In the following year Charles E. Duryea
and his brother Frank built and ran at Springfield, Massachusetts,
the first successfully operated American gasoline car.

This car is preserved in the Smithsonian Institution. The date
given is 1892—93; apparently the car received preliminary road
trials in 1892 but was not definitely introduced to the public
until 1893. It weighs 700 pounds, is propelled by a 4 horsepower
motor weighing 120 pounds and is fittingly described as a
"horseless buggy." It set a style, as well as inaugurating an
industry. America was so thoroughly a horse country, back from the
railroads, that for years American manufacturers favored carriage
styles. It is said that the first body delivered to Packard was
equipped with a whip-socket.

Acutely aware that the American market did not want power
cycles, American producers followed Duryea's example of the
"horseless buggy," paying little heed to the lead given by Panhard
& Levassor in Paris in creating a design fundamentally
different from both cycle and carriage. Levassor revealed the full
possibilities of present-day automobile design in which a style
carriage is moved by a power plant placed ahead of it on a chassis,
but American manufacturers for years to come would still be
reproducing buggies as closely as possible and hiding their power
plants in narrow spaces beneath the seats. Of course, Panhards were
expensive; perhaps no country lacking a rich and sporting
aristocracy such as that of France could have provided a broad
enough market for them. In America the inventors strove from the
first for cheaper cars, and while their initial designs were
faulty, their goal was one which has been realized so fully that
the automobile is in possession of the common people here to an
extent matched nowhere else in the world.

Elwood Haynes in 1894 and R. E. Olds in 1895 produced
gasoline-powered cars, the latter the forerunner of the famous
curved-dash runabout which in a few years was destined to become
the first American car produced in quantity. The two-seater
Oldsmobile in the National Museum, while highly interesting as a
specimen car of the times (1897), lacks commercial significance, as
it was the only one of its kind produced.

Automobile interest the world over was tremendously stimulated
by the first Paris—Rouen race for motor cars in June, 1894, and the
Paris—Bordeaux race the following year. One result of these races
was the filing of 500 applications for patents on all varieties of
self-propelled vehicles at the United States Patent Office. In the
1898 race, the winning Panhard covered 726 miles at an average
speed of fifteen miles an hour.

America owes its initiation into automobile racing and red-hot
automobile news to H. H. Kohlsaat, publisher of the Chicago
Times-Herald, who offered prizes for the first motor vehicle
contest ever held in America. After being postponed, the race was
finally run at Chicago on Thanksgiving Day, 1895, under road
conditions which provided a stern test for the entrants. Snow and
slush filled the streets, which were soon churned into "a slough of
mud" by the narrow tires of the competing vehicles. The storm gave
the public excellent proof of the superiority of gasoline-power
over horses, steam, or electricity. The winning Duryea "horseless
buggy" covered the 54.36 miles of the muddy course in seven and one
half hours, despite stops and accidents which caused sixteen miles
of extra travel.
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The horseless buggy, one of Charles E. Duryea
s first vehicles, l883



Noteworthy is the fact that although all three motive
powers—steam, electricity, and gasoline—contested, the gasoline
cars were most numerous and finished one, two, and three. Morris
& Salom's famous Electrobat, though given a prize for the best
showing in. preliminary tests, could not cope with the harsh
weather and severe going. Duryea's victory and the good, showing of
other gasoline-type cars helped to fix in the American mind the
truth that the most flexible and dependable automobile, in all
weathers and on all roads, was the gasoline car.

So impressed was the race's sponsor by the achievements of the
day that he declared his faith that, in five years more, Chicago
streets would show five automobiles for every horse. Thanks to the
Chicago race the American automobile had been launched as "news,"
and it has continued to be news ever since.

In both the Times-Herald Chicago competition, and the French
races of the 'nineties, gasoline cars had proved their superiority
over both steam and electric automobiles in those qualities most
suitable to the American scene. They started more quickly than
steam cars and could deliver more power per pound than the
electrics. Since the fuel they consumed could be found at almost
any country store, their cruising radius was limited only by the
condition of the roads, and the difficulty of making repairs when
wear and tear proved too much for their mechanisms. All in all, the
"horseless buggies" of the 'nineties were seen to be
rough-and-ready performers capable of meeting the severe tests of
wretched American roads well enough to augur their future
ascendency.

In England, Wallis-Tayler might say that steam would eventually
carry the day against gasoline and electricity [], but America even then was engaged in a fury
of development destined to overturn his solemn verdict. Between
1895 and 1900 top speed for gasoline cars rose from fifteen miles
an hour to nearly fifty, and problems of supply and repair were
being solved. Many companies had sprung up, searching for the key
to market success.6

Looking backward, it is easy to see the main outlines of their
merchandising problem, but to the pioneer companies the situation
no doubt had its puzzles. There was an avid public interest in the
new means of transport, but the country was still depressed as a
result of the bitterly hard times of the early 'nineties. As cars
one by one appeared, they were bought by rich folk of a sporting
and adventurous turn of mind who sometimes used them ruthlessly on
the highways, rousing the opposition of pedestrians and horse
drivers, whose steeds were affrighted by the noisy novelty of the
few cars they met. Unless automobiles could come into common use,
so that an individual of average means could look forward to
possessing one in the future, there was danger that the small boy's
"Get a horse" would be translated into restrictions of the sort
which had blasted English enterprise two generations before.
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"Horsey Horseless Carriage" designed by Uriah
Smith of Battle Creek, Michigan, to keep Dobbin from shying on the
road



The extent of this hostility against automobiles in the late
'nineties, especially marked in the rural sections, can be
indicated by relating the fate of the first motorcar introduced
into South Dakota. This was a "home-made" horseless wagon planned
and assembled by Louis Greenough and Harry Adams of Pierre, using a
two-cylinder Wolverine gasoline motor and a special Elkhart wagon,
in which the engine was housed under the rear seat and power
transmitted by chains to the rear axle. It could carry eight
persons and altogether was a competent vehicle, which that then
frontier state might well have been proud to welcome as a home
product. But such was the public opposition that Greenough and
Adams were refused the right to carry passengers for hire at county
fairs, which was their only prospect of securing prompt returns on
their investment. At Mitchell they were refused permission even to
bri [...]


