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PREFACE

“Ir 1s doubtful if any mechanical invention in the history of the world
has influenced in the same length of time the lives of so many people
in an important way as the motor car.” So writes an American his-
torian, thinking of the automobile alone.* But it does not stand alone.
For it was the automobile factory which introduced mass production,
in its full scope and meaning, to the world; and mass production has
changed the lincaments of our cconomic and social life more pro-
foundly than any other single element in the recent history of civiliza-
tion. Everyone knows something of this transformation; few have any
detailed or exact knowledge of its inception and development. The
history of the automnotive industry, and of mass production, alike re-
main to be written. In both these historics the record of the Ford Motor
Company is of no inconsiderable importance.

This volume is the product of a grant from the Ford Motor Com-
pany Fund to Columbia University in the interests of general busi-
ness history. The book has been written under the auspices of Co-
lumbia University, in its offices, and with the advice of a special
University committee; the research has been done by University em-
ployees, working under ordinary academic conditions and with the
usual academic salaries; all royalties on the volume are paid to the
University. For the contents of the book, however, Columbia Univer-
sity has no responsibility whatever. It has merely guaranteed the in-
depend, and disinterestedness of those engaged on the task, and
facilitated their labors. For all the faults and shortcomings of the his-
tory, the author alone is responsible.

While this is primarily a history of the Ford Motor Company in the
period of its spectacular rise—a story which for drama and color as-
suredly has few equals in our economic annals—it is also, as the title
suggests, in some degree a history of the automotive industry in gen-

*H. U. Faulkner, The Quest for Socual Justice (New York, 1931}, 137.
vir
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eral, and to some extent a biography of Henry Ford. These three
clements are of necessity inextricably intertwined. No understanding
of the origin and growth of the Ford Motor Company is possible with-
out some knowledge of the work of Lenoir, Otto, Marcus, Benz, Daim-
ler, Levassor, the Duryeas, Olds, Haynes, Winton, and others, and
some attention to the rise of rival companies. The story of the Selden
Patent must be told with some fullness. A large biographical element
also could not be excluded. Two men, James Couzens and Henry Ford,
were indispensable to the carly success of the Ford Motor Company.
It would be fair to say that the contribution of Couzens in these years
was almost as important as that of Ford; but it should also be said that
though the country had a good many men of the talents and training
of Couzens, it had only one Henry Ford.

A book of the scope and complexity of this volume cannot, in a broad
sense, be produced by one man. In research, the resources of the Ford
Archives at Dearborn and the unwearied cooperation of its staff have
been invaluable. These archives, as administered by A. K. Mills and
Henry Edmunds, furnish a model for any industrial organization
which wishes to preserve its records and make them available to stu-
dents. A vital part of the Archives is the Oral History section admin-
istered by Owen Bombard, who was trained in the Oral History Re-
search Office of Columbia University, and who has already collected
an imposing array of personal recollections by key figures in the auto-
motive industry. Much of this material is pure gold for the historian.
Readers of this volume will note how often these recollections have
imparted life and meaning to the skeletal materials furnished by corre-
spondence and account books. In the course of his work Mr. Bombard
has acquired a broad and detailed knowledge of Henry Ford and the
Ford Motor Company, and his constructive criticism has furnished a
valuable supplement to the materials gathered under his supervision.

Other members of the Archives staff—Richard Ruddell, Stanley
Graham, Wyn Sears, Keith Clark, and Madeleine Felix—have given
unselfishly of their time and their special knowledge.

Special thanks are due to William Greenleaf and George B. Heliker,
\\:ho as research assistants have labored on this project from the begin-
ning, and who by their understanding, accuracy, and constructive sug-
gestions ha\'c'comribuxcd to the book. Useful assistance has also been
given from time to time by others, notably James Shenton, Gordon
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W. Davidson, Jeannette Mirsky, and Mrs. Jean Conti. The members
of the advisory committee appointed by Columbia University have
lent general counsel: Dr. John Krout, Provost and Vice-President of
the University, Dean Harry Carman, Dean James K. Finch, and Pro-
fessors Leo Wolman, Harry W. Jones and Benjamin H. Beckhart. At
the Detroit Public Library much useful assistance has been provided
by Mrs. Elleine H. Stones, Chief of the Burton Historical Collection;
Mr. Robert E. Runser, Chief of the Technology Department; Miss
Helene Thorpe, Chief of the Social Sciences Division; and Miss Maude
Payne of the Automotive History Collection. Information about Sieg-
fried Marcus was furnished by Dr. Josef Nagler, Director of the Tech-
nical Museum for Trade and Industry in Vienna, Austria. Among
others who have given their aid are Mr. Chester M. Culver, Executive
Vice-President of the Employers’ Association of Detroit; Mr, Frank
X. Marte], President of the Detroit Federation of Labor; Dr. F. C.
Bald of the Michigan Historical Collections at the University of Mich-
igan; Dr. Alfred G. Harris of the Labadie Collection of the Univer-
sity of Michigan; Frederic R. Coudert; Charles E. King; Grace E.
Parker; Wilfred C. Leland; Ralzemond D. Parker; and Oliver E.
Barthel.
Artan Nevins

Columbia University
New York
Nov. 1, 1953
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I
THE ROAD: THE WHEEL

O the straight white parkway the careering automobiles reach speeds
of sixty, seventy, or perhaps seventy-five miles an hour. Across prairie
or plain the streamlined express, the Zephyr, the Super-Chief, the West-
ern Star, rumbles at ninety miles, throwing the state lines behind it.
Overhead the mail plane maintains a steady three-hundred-mile pace
from coast to coast; or, for shorter distances, 2 military jet whizzes by
at six or seven hundred miles an hour. Distance? It is nothing; it
is vanquished. Puck, who boasted of the girdle he would put round
the ecarth, finds men snatching his magic.

In our ever-swifter era we forget how recently men sweated, strug-
gled, and crawled to win a few miles. A battle with distance: how
great a part of American history is summed up in that phrase! To plant
on three million square miles of wilderness a well-knit nation, to make
pathways by water and land which would let Maine and Texas, Minne-
sota and California quickly exchange products, people, and ideas, to
fuse not merely the states but the countless local communities by effi-
cient means of transpost—these were ends toward which men struggled,
using invention after invention, until they achieved victory. Each step
toward success was a step in the defeat of distance and time. Modern
America was built on these accomplishments and is bound together
by them today. Beforc we begin one of the most striking chapters in
the history of transportation, we must illumine its values by a glance
at the meaning of distance in the earlier days of the American republic.

* * *

It is the month of May, 1808, on the Ohio River just below the little
town of Louisville. A cultivated young Englishman, Fortescue Cum-
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a day across plain and desert until the Jow adobe houses of Santa Fé
break into sight, and crews prepare to barter cloth, knives, guns, and
kitchenware for silver Spanish dollars. Like the newer, longer Oregon
Trail, this route to the southwest hews out a primitive but important
track acress 2 wide span of the continent

We move the clock forward a few years more. James Freeman
Clarke, in his own words “very green and raw,” is travelling from
Boston to Kentucky to take 2 Unitarian pastorate. He must cover the
whole distance by steamboat or stage-coach. For the coach, five miles
an hour is average speed in the East, three miles in the West. Clarke’s
equipage fords rivers, its wheels sliding off stones or sinking into un-
suspected holes. He traverses swampy stretches of corduroy roads; and
as their logs rock, break, sink out of sight or rise in air, these sections
give the passenger more exercise than pleasure. Repeatedly his coach
is overturned; sometimes in pitch darkness the horses wander from
the road into the forest. But finally the traveller reaches the great
National Pike, then built as far west as Columbus, Ohio.

“At fast,” mutters Clarke to himself, “T shall make good time.” “This
proves to be not altagether true. The Demacrats had opposed internal
improvements, and while they could not prevent the building of Henry
Clay's road, they could hamper its repair. To cover one twelve-mile
strerch takes the stage four hours. Happily, most of the macadamized
road is not like this span—is in fact excellent. Before he knows it,
Clarke is at Columbus?

The National Pike when Clarke traversed it was the greatest wagon
road the world had scen. A few years after his journey it reached
Indianapolis and cventuafly Vandalia, Ilinois. Eighty feet wide; a
thirty- ar forty-foot track in the center macadamized with ten inches
of packed stone; carried across small streams by well-built bridges;
admirably drained—this straight artesy was for years busy day and
night. At the height of its fame it was used by ten or twelve through
stage lines. Carrying Washington mails in thisty hours to Wheeling,
in forty-five hours to Columbus, and in sixty hours to Indianapolis, it
brought East and West three days closer to each other. Much of it
survives today in Route 40.

Once more we turn our clock forward—this time by forty-five years.
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An invalid Scot is journeying from New York to San Francisco by
emigrant train. He finds the cars anything but comfortable, Westward
from Omaha hard wooden benches serve for seats; toilets are made
with tin basins on the platform; at night straw pallets are laid down
for beds. No food is available but the milk, eggs, and cakes that can
be hurriedly bought at way stations. The trainmen are brusquely un-
helpful. As the locomotive toils over the infinite sagebrush plains like
a snail, the stench of the unwashed passengers in the hot, unventilated
cars becomes intolerable. But the new transcontinental railroad really
does subdue distance. It is after all only a few days before the cars are
rolling down from the Sierras to the citied hills of San Francisco Bay.
And the whole road, spanning the wide republic, seems a marvel to
Robert Louis Stevenson:

When I think how the railroad has been pushed through this unwatered
wilderness and haunt of savage tribes, and now will bear an emigrant for
some twelve pounds from the Atlantic to the Golden Gates; how at each
stage of the construction, roaring, impromptu cities, full of gold and lust and
death, sprang up and then died away again, and are now but wayside stations
in the desert; how in these uncouth places pig-tailed Chinese pirates worked
side by side with border ruffians and broken men from Europe, talking to-
gether in a mixed dialect, mostly oaths, gambling, drinking, quarrelting, and
murdering like wolves . . .; when I go on to remember that all this epical
turmoil was conducted by gentlemen in frock coats, and with a view to noth-
ing more extraordinary than fortune and a subsequent visit to Paris, it seems
to me, I own, that this railway were the one typical achievement of the age
in which we live. . . . If it be romance, if it be contrast, if it be heroism that
we require, what was Troy town to this? *

River, canal, trail, macadam pike, railroad: these were five main
stages in the subjugation of American distances, with further stages
still to come in the automobile parkway and the airplane route. Look-
ing back over our history, we can summon up a series of changing
scenes cach with a chapter of history behind it. Listenl—the plash of
Captain John Smith’s pirogue on the James; the slow, steady tramp of
the sixty colonists who with Thomas Hooker in 1635 trudge by Indla!-x
trail the hundred miles from Cambridge to Hartford on the C&’mnc.cu—
cut, driving their cattle at a mile an hour; the shouts of Braddock’s thirty
sailors as they haul the king’s wagons by block and tackle up and dow?
the steep Allegheny ravines, building a road still used; the helmsman’s
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recurrent cry to lounging passengess on the Erie canabboat, “Low
bridge!”; the squeaky fiddle of the lone horseman on the Natchez
Trace; the frantic bellowings of the emigrants’ oxen crossing the alkali
desert beyond Fort Hall; the dull resonant roar of the Robert E. Lec’s
whistle as she heads upstream to Vicksburg; the sound of the hammer
driving home the final golden spike that completes the first trans-
continental railroad at Promontory Point, Utah. Each stage lifts the
imagination with its own color and drama, and in retrospect all fuse
into 2 fundamental theme of American development: the conquest of
time and space and the creation of a united land.

2.

The first North American roads were trails: mere footwide paths
traced initially by wild beasts (the deer and the buffalo, for example,
were admirable engineers) and trodden smoother by generations of
moccasined fect. To the Indian cquipment for travel, the European
at once made two revolutionary additions: the horse {or some hooved
substitute) and the wheel. From the day when Cortez took sixteen
steeds on his march to Mexico City, the range of travel was theoret-
ically increased far beyond the limits known by the savages. But the
forest and other natural impediments made even single-file use of the
horse slow and troublesome. When Dagiel Boone blazed the line of
the future Wilderness Road inte Kentucky, a2 member of his party
graphically chronicled their difficulties.

“Come to a turable mountain,” he wrote, “that tired vs all almost
to death to git over, . . . We lodge this night under a granite moun-
tain and Roast 2 fine far turkey for our suppers and Eat it without
aney Bread. . . . Fravel this day along a verey bad hilley way cross
one ereek whear the horses almost got mired some fell in. . . . We
cross Cumberland River and travel down it about 10 miles through
some turabel cain-brakes . . . came to a verey ugly Creek with steep
banks and have to cross it scveral times . . . we are obliged 1o toar
our packs over loral {Laurel] river and swim our horses™*

Boone and his companions represented one of the five types of pio-
neers distinguished by Frederick J. Turner in his essay on the frontier®
as requiring five different modes of transport, each of which succes-
sively ushered in 2 new era.

First appeared the restless fur-traders, moving far and fast beyond
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civilization, who sought out the best Indian paths, the least obstructed
streams, and the easiest mountain passes; they made little mark upon
the wilderness, but amassed a lore valuable to later arrivals. On their
heels came cattlemen, the second type, driving herds into the Piedmont,
across the Appalachians to the pasturcs of Ohio and Alabama, and
finally out on the trans-Mississippi plains. They, too, needed only a
pathway passable to the unburdened animal. The miners of lead, iron,
and copper, like the lumbermen launching their rafts, of course re-
quired a waterway. The primitive farmers, the fourth type, however,
began to lay out packhorse trails and then semi-roads, adequate for
anitnals carrying their small surpluses of cheese, herbs, syrup, whisky,
and potash to market, and fetching back “store goods.” When dis-
turbed by thickening population, the log-cabin pioneers sold their acres
to the “equipped farmers,” the fifth and last frontier group. These
husbandmen, with bulky crops to transport to the rising towns, made
a hasty improvement of roads one of their first tasks. As frame houses
went up, as fields were fenced, and as creeks were bridged, the brawny
settlers opened roads capable of bearing sledges in winter and heavy
carts in summer.

Along the eastern seaboard primitive thoroughfares made such prog-
ress that by 1700 hardy colonists were taking continuous horseback
journeys from Boston to Philadelphia. By 1732 two “stage waggons”
were running across New Jersey, and by 1771 the first stage coach, the
“Flying Machine,” enabled fair-weather travellers to pass from New
Yotk to Philadelphia in a day and a half. Before the Revolution, in
fact, wheeled vehicles were driven (with peril and hardship, to be sure)
from northern Portsmouth to southern Annapolis. Though it took
Washington twelve days to get from Philadelphia to hls command
before Boston, these crude highways did much to make independence
possible. And the first communications opened to far-flung outposts
of English settlement in the West served as important a purpose. The
Wautauga Road (so-called) was built from the Shenandoal} Valley
to an island of East Tennessee settlement in 1773, and the Wilderness
Road into Kentucky in 1775. Like the Forbes Trail across Pennsyl-
vania, they were mere elementary pathways for pioneer scttl:.rs. But
however rough and poor these early arteries, they became }ughways
of empire. One historian of Boone's Wilderness Road sums up its
varied accomplishments before 1800: ’
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It established the power of the white man in the Western country. It
picreed and broke the center of the barriers which had barred the West
against accupation. It divided the Indians in the North from those in the
South. It operated as a flank movement upon the powerful tribes which
occupied the choicest parts of New York and Pennsylvania, and caused them
to give way before the advance of civilization, It made the vast territory of
the Northwest, then including Ohio, Indiana, and Tifinois, vulnerable to set-
tlement. 1t opened the way to Tennessee and Alabama, and so crowded the
Cherokee Indians in the mountain fastnesses of Northern Georgia that they
eventually accepted removal beyond the Mississippi. . . . The direct benefit
of the movement which marked out the wilderness trace and trod it into 2
road did not stop at Boonesboro or the Falls of the Ohio. It extended north-
ward, southward, and westward. It sent its reflex influence back to the sea-
coast States, and led them all forward to possess the great empire of the West.?

The period 1750-1800 was the great era of pack-horse transportation
along the rude roads and forest trails, From the Penobscot to the
Savannah, a huge business was built up by hundreds of agents using
many thousands of mules and horses. Philadelphia was its principal
center, and Pennsylvania bridle-paths linking the Atlantic with the
Ohio Valley were busy spring and fall with belled animals carrying
peltry, ginseng, and other Western products east, and Eastern tools,
salt, iron, and cloth westward. Then as boundaries widened and traffic
increased, something better than the packhorse was nceded on land,
as something more efficient than the ark (a combination of “log cabin,
fort, floating barnyard, and country grocery”) was required on the
rivers. Wheeled vehicles demanded thoroughfares on a general scale,
and as the eighteenth century closed, the age of the turnpike was born,
Since the states could not or would not tax their people heavily cnough
to build good roads, private enterprise stepped in with highways on
which tolls paid for construction and maintenance.

The grant of a charter to the Philadelphia and Lancaster Turnpike
Company in 1792 proved an cpochal event. Only two years were
needed to construct the sixty-two mile highway, admirably surveyed
over hill and dale, thirty-seven feet wide, stone paved and gravel cov-
ered; and at onee it was crowded with handsome private chaises, sturdy
stage coaches, emigrant wagons, squat farm carts, and smartly trotting
horsemen. As it began paying generous dividends, enterprising men
quickly chartered an extension which carried the hard, smooth road
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to the Susquehanna. Other groups fell into line. In New York, the
Catskill Turnpike, a busy avenue for Yankees intent on Western set-
tlement, eame into existence before 1804, when President Dwight of
Yale praised its solid qualities. The Mohawk and Hudson Turnpike,
running from Albany westward, was invaluable to Mohawk Valley
farmers, and a great boon to the nation when in 1812 war materials
had to be moved quickly and in quantity. New England caught the
turnpike fever. It spread everywhere between 1800 and 1830 except
in parts of the deep South; for there the planters took their cotton
to market in the fall at such a leisurely pace that they did not care
greatly whether they had good roads or bad.®

By 1821 New York had 4000 miles of turnpike roads; Pennsylvania
had chartered 146 turnpike concerns; Massachusetts boasted an equal
number, Baltimore, the nation’s third largest city, attributed her com-
mercial eminence in part to her seven trunk-line turnpikes. In Vir-
ginia the famous Shenandoah Valley turnpike, ninety-two miles long,
carried a heavy traffic. Tt was so well built that when in the Civil War
Stonewall Jackson, seizing five good Baltimore & Ohio locomotives,
trundled them down the pike from Winchester to a Confederate rail-
way line at Strasburg, the iron tires hardly dented the macadam pav-
ing. Even in South Carolina a pike ran between Charleston and
Columbia, It was at the apogee of the turnpike cra that the National
Road, destined to unwind its 7o0-mile ribbon of paving from Mary-
land to Hlinois, was born. Traffic started rolling along this great artery
on an August day in 1817, Everywhere that the pikes ran, travellers
gained a new idea of the importance of time, and shippers were taught
a lesson in the feasibility of economy. In the final phase of the era a
plank-road movement, first fully launched in the x840’s by a number
of wooden highways in central New York, seized the country. Wis-
consin formed plank toll-road companies by the score; so did other
states. As the planks quickly decayed, however, many concerns aban-
doned their highways rather than keep them in repair.

Throughout the nineteenth century the carriage maker and wagon
builder had driven a thriving trade and constantly improved his art.
Good roads or bad roads, vehicles were a necessity. The United States
developed its own special types: the buckboard, the fpring-wagox‘l', the
universally popular buggy, the “surrey with the fringe on top, the
peculiar Middle Western work wagon adjustable to grain-tight box or
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hay-rack. For heavier passenger and freight bauls men devised re-
spectively the Concord coach and the Conestoga wagon. They had
also adapted models used in the Old World: the landau from Gfr-
many; the barouche, omnibus, and char-a-banc from France; the vic-
toria, phacton, dog-cart (first used to carry sportsmen, dogs, and guns
to shooting), the Norfolk cart, the tally-ho, the brougham (Lord
Brougham's original is in the Kensington Museum) from England;
the gig, curricle, drag, brake, pony-cart, and most of the rest. Only
a few vehicles, such as the Irish jaunting-car and Joseph Hansom's
two-whecled cab, failed to find an American adaptation or imitation.

The Concord coach and the Conestoga were the proud Titans of
American horse-drawn transportation. The Concords, turned out in
large numbers by their New Hampshire maker after 1825 and imitated
by other manufacturers, soon superseded all rivals for long-distance
passenger wavel, Their well-balanced bodies were hung above the agles
on heavy leather thoroughbraces; their wheels were as tough as they
were heavy; their finely-turned panels were gaily decorated; their in-
teriors were lined with silk plush. These Concords were still rolling
across the Western plains and mountains in the 1880's.

The Conestogas were the freight-cars of the era. They multiplied
in number until it was estimated that on the Philadelphia-Pittsburgh
road alone three thousand could be seen at a time. In sheer bulk they
wete imposing. The high-sided wagon bed, sixteen fect long, was
built with 2 middle dip to give the cargo more room and prevent shift-
ing; the rear wheels stood five to six feet high; the white canvas cover,
stretched over hoops that rose cleven feet above the ground, was often
twenty-four fect long; and the whole was sturdily framed to brave
rocks, ruts, and stumps, and to defy corduroy road or rocky hillside.
With six horses pulling it (or mules or oxen), wagon and team
stretched out sixty feet. The Conestoga waggoner when not walking
drove from a “lazy seat” on the left side, and legend has it that it was
he who initiated, or at any rate confirmed, the American custom of
kecping to the right. And the driver's long thin cigar, sold at four for
a cent, drew its name “stogic™ from his wagon.”

Not many people today realize how complex, exacting, and fruitful
of unfolding inventions was the art of the carriage maker. By the
mid-nincteenth century it compared with its forerunner of the sixtcenth
as the modern science of mathematics does with an abacus. From the
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day in 1769 when the Socicty of Arts in London awarded a sixty guinca
prize to J. Hunt for the first shrunk-on tire, soon universally adopted,
the carriage maker nobly applied to his trade the growing knowledge
of metals and mechanical methods. To develop springs at once strong
and resilient, oil-lubricated axles sturdy and smooth-running, and forg-
ings true, durable, and handsome, required prolonged study and ex-
periment. To make a concealed door-hinge that would stand years of
use was no easy task. The design of any vehicle was allimportant:
taking account of seating accommodation, roads, horses, and the due
combination of springs, axles, and under-carriage, the designer must
aim at easc, harmony, and power. He had to begin with full-sized
drawings which united imagination and science; his drafting room
was the precursor of those in the automotive industry. The great
makers of the Continent, of Britain (who gave the colonies their early
tradition), and of America were both artisans and artists. What state-
liness went into George Washington’s coach—what originality into the
phaeton, so light, so graceful, so well adapted to city strect or country
lane—what strength into the thoroughly buttressed yet not over-heavy
prairie schooner!

The tradition of painstaking labor with every vehicle part, destined
to come near perfection in automobile factories, was established by
the carriage-maker. He had to choose his wood with care from dry,
seasoned timbers: ash for the main structure, mahogany for the panels,
pine for the roof, birch for the footboards, oak for the spokes—some
of the specifications are in Holmes's “The Deacon’s One-Hoss Shay.”
The steel for the springs had to be specially tempered and hardened.
Only the best enamelled leather, and the soundest horsehair cushions
covered with silk or linen, would do. Many parts had to be ordered
(as the automobile maker did later) from special firms: axles, hinges,
locks, door-handles, folding steps, lamps, and beadings. \V_heel‘s also
came from a specialist, who knew just how to cut the mortises in [!1(:
stock, to fit the tenons accurately, to bore the holes in an exact radial
line from the navel, to make sure that the spokes were pr?pexly
speeched into the hub. The blacksmith work on bolts, sockets, joints,
and clevises had to be the best of its kind—when the Studebakers com-
menced manufacturing they advertised themselves as “wagonmakers
and blacksmiths” The painting and varnishing, done from early days
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with copal imported from India and South America, had to be smoother
and more durable than any other kind of painting.
3.

Before the turnpike waned and while the canalbuilding era, lent
impetus by the success of DeWitt Clinton’s Big Ditch, was still boom-
ing, the railroad burst upon the young nation; and it quickly became
the fundamental roadway of the growing republic. Born in England
of the needs of the industrial revolution, it was admirably suited to
promote the growth of America in the agricultural age. “Don’t pour
money into canals,” warned hard-headed Moncure Robinson, quitting
at nineteen his work with the Virginia Department of Public Works,
“the railroads are coming.” ‘That was in 1821, when even English
railways were primitive. Seven years later, after study abroad, Robin-
son was making surveys of possible railroad and canal routes for the
commonswealth of Pennsylvania. “Should it be really practicable to
cross the great Allegheny by a valuable railread,” he wrote one snowy
day from a little mountain inn, “an immediate impulse would be given
to a species of improvement which is, I am well convinced, to be
coextensive with our country.” In that year 1828 Joseph Jefferson made
a hit in Baltimore with a song in an operetta called “The Steam
Coach™:

And we've no longer to gee up and gee ho

But fiz, fiz off we go

Nine miles to the hour, with thirty horse power,

By daytime and nighttime, arrive at the right time,
Without rumble or jumble, or chance of 2 tumble,
As in chaise, gig, or whiskey, when horses are frisky.
Oh! The Merry Rail Road for me!1®

Born with a medley of gauges, from the two-foot tramway to the
six-foot line which the Erie maintained until 1878; with a varicty of
rails, from strips of iron on timber to the T-rail which Robert L.
Stevens designed in 1830; and with a diversity of roadbeds, from blocks
of stone to longitudinal wooden sleepers, the railroad quickly gained
raturity, and leaped across valley and plain. Far cheaper to build than
canals, it could cross almost any terrain. By 1860, when it was only
thirty years old in America, it had woven a web of nearly 31,000 miles
over the country; even Illinois, then far to the west, had 2800 miles.
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It caught the imagination of the people. Symbolically, the opening of
the Eric Railroad in 1851, then the longest railroad in the world save
for the Moscow-St. Petersburg line, was celebrated by an cxcursion in
which President Fillmore, half his Cabinet, William L. Marcy, Hamil-
ton Fish, and many Senators and Representatives participated—Daniel
Webster sitting in an casy chair fastened to a flat car that he might
enjoy the scenery. The excitement which Americans felt in a2 long
train journey was expressed by Ralph Waldo Emerson, as on a lecture
tour he saw the engineer goading his boiler with pine-knots:

The traveller looked out of the car window; the fences passed languidly
by; he could scan curiously every post. But very soon the jerk of every pulse
of the engine was felt; the whistle of the engineer moaned short moans, as it
swept across any highway. He gazed out over the fields; the fences were
tormented; every rail and rider writhed and twisted past the window; the
snowbanks swam past like fishes; and the speed scemed to increase every
moment, The near trees and bushes wove themselves into coloured ribbens.
The rocks, walls, the fields themselves streaming like a millrace. The train
tore on with jumps and jerks that tested the strength of oak and iron. The
passengers seemed to suffer their speed. Meantime the wind cried like a
child, complained like a sawmill, whistled like a fife, mowed like an idiot,
roared like the sea, and yelled like a demon.™

Within sixty years of the time when, in 1829, the first locomotive
was placed on the Carbondale-Honesdale line, railroad construction in
the United States had exceeded that of all western Europe. But in
America the iron and steel highway had certain characteristics un-
known to the Old World. )

England and the Continent had possessed abundant population,
wealth, and commerce, requiring 2 well-developed body of roads and
canals, before the first railways appeared. By 1823, for example, 1500
stage coaches were running daily out of London, most pf them
over smooth macadamized or telfordized roads; while Britain hac} a
strong system of canals, open the year round. These transportation
lines continued to compete with railroads. In the United States, how-
ever, and especially west of the Alleghenies, railroads largely preceded
the appearance of any considerable population, wcal_th, or trade. They
created these entities. To Europeans, building a rmlw.ay tthUgh un-
settled country would have seemed insane. To Americans it was.thc
characteristic practice, for railroads settled the country. As American
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locked, cooperation became the rule, and standard rates were fixed and
ohsecved. When the industrial revolution grew in the United States,
rails, which had premoted manufacturing, were essential to its effcient
life. Every factory was attached to an unbilical line or spur. An elab-
orate labyrinthine web, brought into harmony by train dispatching
systems, precise car accounting, time zones, block signals, and other
arr gave the busi community almost complete unity.
Countless mechanical devices, of which George Westinghouse’s pneu-
matic brake was only the most striking, made possible the change from
a freight train of twenty-five cars weighing 1100 tons and running
thirty miles an hour to freight trains of 150 cars weighing 12,000 tons
and running sixty-five miles an hour.

4.

The railroads served cities, towns, and in part the countryside mag-
nificently. But in the long period while they were being built and
improved, 1830 to 1890, they almost paralyzed work on the wagon
and carriage roads. For one reason, they absorbed the Iand grants,
loans, and cash subsidies which the nation, the states, and the counties
might otherwise have devoted to highways. For another, they floated
bonds and stack-issues which consumed the capital of investors. And
for a third, their competition forced most turnpikes and canals into
bankruptcy or merely intermittent activity. They were natural agen-
cies of urbanization in the older parts of the country as they were agen-
cies of colonization in the new; they drew the energy, ambition, and
wealth of the land into railroad centers as a magnet would draw iron
filings, leaving untouched provincial areas weak and poor.

A railroad town in the Middle West or South was awakened to its
daily spasms of vitality by the train whistle much as Mark Twain’s
Hannibal had been galvanized into life by the steamboat’s whistle,
Near the station stood a grain elevator, managed by an “clevator man”
often controlled by the railway; muddy stockpens, whence hogs and
cattle were loaded into stock-cars; a livery stable, with some battered
surreys and buggices to rent; and a gaunt hotel or two. ‘The passenger
train brought the mail-sacks, the drummers, the visitors from neighbor-
ing districts, the youths returning from school, and 2 few businessmen,
giving the station platform a few minutes of bustling activity. The
freight trains hastily picked up the cars laden with wheat, baled hay,
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or steers, and as hastily dropped a car or two with farm implements,
merchandise for the dry goods and grocery stores, and a few packages
from the mail-order houses. The station master, who in smaller towns
was also the telegraph operator, was a leading man of the community;
wages of the section crew did much to regulate the pay of unskilled
Tabor all about.

But the visitor who hired a buckboard and drove out along a country
road soon found himself in a different world; a world where ten miles
was a great distance, where for long seasons every family was practi-
cally farm-bound, and where social isolation wrapped men and women
in cobwebs* If the weather was wet the buckboard lurched over ruts,
hummocks, and mudholes, careening as one wheel tilted up on a grassy
bank while another dropped into a slough, or coming almost to a stop
in thick mire, Napoleon had said of Poland that “God, out of water,
air, earth, and fire, has created a fifth element, mud”—/a boue; but
Poland never saw mud worse than the red clay of Virginia or the viscid
gurmbo of Hlinois. Culverts with the approaches washed away would
threaten to smash a wheel; deep gullies at the roadside would offer
constant risk of an overturn, At a township line the traveller might
find the road cither much better or much worse, and at a county bound-
ary it might disappear altogether; for roadbuilding was entirely a
matter for local authorities, who often ignored cach other. In winter,
barns all along the road would be stuffed with crops awaiting a firm
surface, ‘The wayfarer, gazing at them, realized that when dry weather
came, all the farmers would fetch their crops to market at once. Prices
would sag; a famine of freight cars would ensue; much of the Product
would be wasted, Everybody knew, too, that when roads were in good
shape, it often cost the Western farmer as much to take his grain ten
miles to railroad as to ship it thence all the way to New York.*® .

Thus the very force that had led in the expansion of settlement and in
the growth of American industry at central points was exerting a de-
terrent and even a destructive influence on large regions of the country
which its tracks did not reach, The railroad ministered well only to
such population as was established within a dozen miles of its stations.
Thus it ran narrow lanes of effective scrvice across the land, but the
myriad communities beyond these lanes lacked service. And, although
this fact was not clearly recognized in 1840 or even in 1880, the rail-
road could never provide transportation for those outer regions. That
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is, it could not help them get their products to its lines, any more than
steamboats or canal barges could assist the farmer distant from their
points of call. Yet until some unit of transportation could do for the
remote producer what the railroad and steamship did for those close
to the towns they touched, America could never be effectively devel-
oped economically or socially.

The problem became acute. Millions of individuals felt the penalty
of remoteness. Good free land by 1890 was nearly all gone; population
was thickening in the older regions; the railway system was practically
completed and could furnish no more help. The economic and social
losses suffered by the millions who had to dwell beyond the sound of
a train-whistle began to seem intolerable. Something had to be done
to bring good highways and efficient vehicles to their doors.

But the farming population was never financially able to pave its own
roads. Local supervisors were too little trained and too ill-supported
even to drain highways efficiently, while the common system of work-
ing out the road tax by a stated amount of day labor promoted only
the poorest type of work. State aid was as yet unknown, and the federal
interest in roads had withered as rail facilities had grown. E. L. Godkin
could declare in the Nazion as late as the 1890's that country roads were
no better kept than they had been in John Smith’s Virginia, while
Nathaniel S. Shaler caleulated that in the West the expense of hauling
grain was such that to grow wheat more than twenty miles from the
railroad was unprofitable, and that the cultivation of bulkier crops like
corn and oats would not pay at a distance of more than ten miles.

To some extent the growth of cities promised a partial answer to the
problem. As they became more crowded they surrounded themselves
with suburban beles which found rapid all-year road travel indispen-
sable. City and suburban engineers knew and to some extent applied
the epochal principles of Telford and McAdam, and road supervisers
near them observed and profited. Moreover, various new materials were
being used in the towns for surfacing. Asphale, utilized in the France
of Louis Napoleon, had been employed in the United States after the
Civil War, the natural pitch beds of Trinidad furnishing a source for
material. Brick was extensively employed, especially in the Middle
West. Wood blocks, cobblestones; gravel, and granite blocks joined
with telfordizing and macadamizing to make better city streets. The
use of crude oil, sand, and clay presently helped to improve urban
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thoroughfares and much-used rural roads. But while some good roads
pushed out from the towns, they werc usually few and short, while
even within the citics themselves the surfacing of streets was neglected.
In Washington a third of them in 1890 were unsurfaced dirt, in Pitts-
burgh about two-fifths, in New Orleans and Kansas City more than
four-fifths, Even Manhattan depended upon many dirt roadways, and
as we shall see later, the streets of Detroit were notoriously poor.

What was more, the surfaced road did not provide a real remedy
50 long as it remained merely a road for horse-drawn traffic. It would
still leave the remoter areas without transportation comparable with
that enjoyed by communities near the railroads. Socially and econom-
ically, the isolation of the greater part of the rural population had a
profound significance, and gradually men recognized the urgent need
for a new type of vehicle on a new and far more comprehensive system
of roads. With time and struggle, a group of pioncers would furnish
an answer to the problem.

When it came, it would do for all parts of the land what the rail-
road and steamship had done for a considerable part. It would do
more: it would alter the city and the life of its inhabitants almost as
much as it would transform the work and life of the country. The
railroad and steamship were after all limited units, severely bound to
their rails, their river channels, and their harbors. Automobile traffic
would be wholly free-moving. Completing and vastly improving the
wretched roads of the land, giving the rural village and the remote
farmer 2 mobility that put him on almost equal terms with the inhab-
itants of the terminal cities, quickening the processes of these com-
munities, providing power machinery for agricultural and other work
as well as for transportation, it would usher in one of the greatest of
the world’s mechanical revolutions.

To trace the part played in this revolution by ene company, 2 fc\.v
leaders, and their evergrowing body of associates, is the task of this
book. We must begin before the beginning, in one of the rural areas
of America, troubled by those needs and hungers which produced the
extraordinary changes to be narrated.



1
THE PIONEERS

Hav any man predicted in 1895 that within twenty years American
industry would be more completely remade than in the whole previous
century, most people would have asked in amazement: “What, after
Stephenson, Whitney, Morse, Bessemer, McCormick, Edison?”

Yet the prophecy would have been true. During Jhose twenty years
the development of automatic machine tools, already astonishing, would
continue with miraculous results, Factory procedure would be revo-
{utionized by mass-production techniques—a combination of precision,
continuity, speed, and standardization that opened new horizons in
production. Industrial administration would be transformed by the
rise of efficiency engineering (“Taylorism™) and the emergence of a
class of professional managers. Engineering would be sea-changed by
a division into rauch more specialized and expert branches. Invention
would continue its breakneck pace, with spectacular achievements in
transportation—the automobile and the airplane. As a result, in 1915
unskilled labor would be able to produce fifty times the quantity of
many products that skilled labor had turned out twenty years eatlier,
and immensely improve the quality of what was made.

The story of this new industrial revolution is largely the story of the
men who made it. Our general concern in following the growth of
modern transportation must therefore be with these pioneers; our
special concern with the most widely known of the group, Henry Ford.

The whittling farm-boy is one of the commonest figures in the his-
tory of American technology; the intent lad in jeans watching the
blacksmith mend a mower, fascinated by the gears of a water-mill, or
exploring the mysteries of a clock, Up to a certain point, the farm and
the machine are allies in nourishing an eager inventive talent; beyond
that point they are enemies. Take for example three lads who grew

20
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up early in the nation’s history on Worcester County farms in Massa-
chusetts. Tom Blanchard at thirteen invents an apple-parer, useful on
a farm; at cighteen he works in a tack factory, and is soon inventing
first a tack-counting and then a tack-making machine, Before long he
is one of the masters of the Springfield Arsenal. Elias Howe likes to
tinker with the grist-mill on his father's homestead, an occupation
which fits rural life. Then at sixteen he is an apprentice in a Lowell
factory for making textile machinery—his sewing machine lying just
ahead. Eli Whitney combines farm chores and forge work; restlessly
ambitious, he saves money to go to Yale—with what result everybody
knows. The farm is a sound teacher of ingenuity and of elementary
mechanical skills. Before long, however, its lessons are ended, and the
youth whose imagination is fired by railroads, steamboats, cotton mills,
machine shops, and gun factories looks to a larger sphere.

Nearly all the chicef founders of the American automotive industry
came from rural environments, and not unnaturally a considerable
group of them were born about the same time. Elwood Haynes first
saw the light in 1857 in a small Indiana community. Charles Edgar
Duryea came to farmer parents in 1861 near Canton, Illinois. Ran-
som E. Olds was born in 1864 as the son of a village mechanic at
Geneva in northern Ohio. Overscas, Alexander Winton began his
life in a rural area of Scotland in 1860.

These men were younger than Edison, Westinghouse, and Alex-
ander Graham Bell, just as the industry they founded was younger than
the clectric light, the airbrake and the telephone; they were older than
the Wright brothers, just as their handiwork was older than the air-
plane. In some respects their careers ran closely parallel, and in o.t.hcrs
were singularly divergent. We shall find their paths crossing at times,
and again veering wide apart.

2.

In the early morning of July 30, 1863, the house of William Ford
rose whitely from its flat Michigan setting, a simple two-story clap-
boarded structure flanked on the west by a clump of small' fruit trees,
and on the east by several farm buildings. The land immediately about
had been cleared and tilled, but patches of timber still studded the
ninety-acre farm, while to the south a heavy line of forest fcmmdcd
old residents that this district near Dearborn had not long since been
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a dense wilderness. Even yet the houses were relatively rude in appear-
ance, and the road running past the Ford home was narrow and heavily
rutted!

Inside the house was an air of excitement, for Mary Litogot Ford,
William’s young wife, was about to give birth to her second child. Her
foster parents, Margaret and Patrick O'Hern, were with her; while her
husband had gone to fetch Mrs. Holmes, a midwife who lived several
miles to the northeast® Mary Ford’s first child had not lived;* her
husband, an alert, wiry man of medium height, blue-eyed and bearded,*
hoped for better fortune with this one. Dawn was just breaking as he
brought Mrs. Holmes. A little later, at seven o'clock, the child who
would be named Henry Ford arrived, well-formed and healthy. The
midwife had carned the five dollars William paid her—a generous fee
when men worked for a dollar to 2 dollar and a half a day, when beef-
steak cost six cents a pound in Detroit, and an eight-room house could
be rented for $9 a month.®

These were stirring times in which to be born. Not 2 month earlier,
at Gettysburg, many boys from Dearborn, Springwells, Redfard, and
other townships of Wayne County had fought well, some of them
perishing; the First, Fifth, Seventh, Sixteenth, and Twenty-fourth
Michigan Infantry, the Fifth Cavalry, and Battery I had taken part in
the three-day struggle.® At Dearbornville arsenal new recruits were drill-
ing that very morning.” Mary Ford had lost her brother John in the
warX If the houschold contained any newspapers, they would have
carried echoes of the draft riots just quelled in New York. William
Ford, however, had not volunteered for service; he was sticking close
to the arduous task of wresting a living from the half-tamed land here,

not far from the growing town of Detroit and the junction of Lakes
Huron and Erie.

* Two of her brathers enhsted~—John and Barney i
y Litogot ‘They are shown together in one
of a number of pictures Henry Ford later acquired from his mother's relanves—young men in

.
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William was an Irish immigrant, although by ancestry partly and
perhaps wholly of English Protestant stock. He had left County Cork
for the United States sixteen years earlier. Not much is known about
the family in Ireland. According to records presented by Dr. Charles
A. Webster, an Anglican clergyman and scholar of some prominence
in the Cork area, William's father John had been a tenant on a farm
included in an estate called Madame,? lying chicfly in the parish of
Kilmalooda, near the village of Ballenascarthy. The town of Clona-
kilty, on the coast southwest of the city of Cork, was only about three
miles from the farm. Part of this extended into the neighboring parish
of Kilmagross, and John's house lay half in onc parish, half in the
othcr.

What was the origin of the Fords at Madame? When Henry Ford
became wealthy and widely known, he instituted an inquiry into this
question, which various associates—E. G. Licbold, Frank Campsall,
and Raymond H. Laird in Detroit and Dearborn, and Edward Grace
of the Ford plant in Cork—helped to prosecute!® A number of false
leads were followed and rejected. Finally Dr. Webster, who had a large
library on Irish estates and families, was retained to make researches.
In a typed memorandum of twenty-one pages entitled “Notes, Topo-
graphical, Historical, and Genealogical, on the Ford Family” he sub-
mitted careful findings which Laird, Campsall, and others accepted.™
His conclusion, supported by meagre evidence, was that the Fords had
once been farmers, some freeholders, some tenants, in Somerset and
Devon, England. When in 1585 Queen Elizabeth had granted about
600,000 acres of confiscated lands in Munster to various English gentle-
men, among them Sir Walter Raleigh and the poet Edmund Spenser,
to be sttled by English farmers and artisans, the Fords had crossed to
Ircland, Webster found that Sir John Starvell, one of the recipients
of Elizabeth’s grants, had brought over a number of English colonists
about 1601, and that some Fords, previously his tenants, were among
them. The Fords of Clonakilty thus may have come in a direct line
from the colonizing yeomen of Shakespeare’s day. Like other English
migrants to this part of County Cork, they were a militant type of
Protestant. A couplet is said to have appeared on the gate of the town
of Bandon in this era announcing that

A Turk, a Jew, or an Atheist,
May live in this town, but no Papist,
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and an audacious Catholic was supposed to have scribbled beneath it
the apt rejoinder:

He that wrote these lines did write them well,

As the same is written on the gates of Hell#

Dr. Webster's genealogical report was challenged by a theory of a
more recent English origin proposed by Lord Percival Perry, long the
able head of the Ford enterprises in Great Britain. He had assisted in
the effort to trace the line of descent, and had interviewed several resi-
dents of Cork who declared that they knew the family history well.
“He'd not a spot of Irish blood in him,” Perry said of Henry Ford in
1952, “The only Irish thing about Mr. Henry Ford was that his grand-
father was a farmer in Essex. He was doing rather badly there and went
over to Clonakilty and rented a farm.” A Cork inn-keeper and others
said that they knew this English migrant, and Lord Perry believed that
he had actually found the Essex farm which the man had left. So far
as certiftable evidence is concerned, this more recent move might have
been possible, though it would probably have been Henry Ford’s great-
grandfather, born in 1775, who made it. John, who died in Dearborn
in 1864, was believed by his family to have been born in Ircland.®

The weight of evidence, however, reenforced by family tradition,
lies with Dr. Webster's conclusions, It need scarcely be said that Ford,
as a common English name, is frequently met in all parts of the British
Isles, in the United States, in the Dominions, and indeed throughout
the world, One notable family in Ireland, from which D, Webster
himself claimed descent, was the Fords of Meath, who had left Lan-
cashire in the seventeenth century™ After Henry Ford became famous,
his mail was filled with letters from Fords in many states, in Australia,
Canada, and other lands, inquiring about a possible relationship; as
much as the Smiths, Robinsons, and Joneses, the Fords were ubiqui-
tous. Henry Ford’s staff had to deny that he was related to inmates
of state hospitals, to New England farmers, and to John T. Ford, the
theatrical manager of Edwin Booth's day. The industrialist may have
been pleased to learn from an Jowa professor that a seventeenth century
ch:y Ford of Upparts in Sussex had been described by William Cam-

popular doggerel,



‘THE PIONEERS 25

den in his Britannica as “an ingenious mechanical gentleman, who
raised the Thames water into the highest streets of the city [London]
93 feet high in cight pipes, and built the great water engine near Som-
erset House”'* The Dictionary of National Biography lists twenty-
three Fords of some distinction, and the Dictionary of American Biog-
raphy nine.

3.

Let us turn back to the particular group of Fords who reached
America in the 1830s and '40’s, and made their homes in pioneer Mich-
igan. The first to come to the New World were three brothers, Samuel,
Henry, and George, sons of William Ford, leaseholder of Madame,
brothers of John Ford and thus grand-uncles of Henry Ford the indus-
trialist®® They arrived at Dearborn in 1832. Doubtless they were at-
tracted by the considerations which prompted many English, Scottish,
and Irish families to migrate during the first half of the nineteenth
century: cheap land, the opportunities of a growing country, and a
more liberal government and society than they had known. Clyde
Ford, one of Samuel's descendants, in a twentieth century memoir
about the family and early Dearborn, states that the brothers turned to
the United States “with the desire and determination to establish homes
in which the fullest sense of freedom and independence could be had
to the utmost.”*® Though somewhat rhetorical, this assertion has the
ring of a deeply-felt emotion carried down the generations by family
tradition.

Fifteen years after the advance guard of Fords in 1832, came John
Ford, grandfather of the industrialist, and his son William, with whom
we have begun our narrative.”

The first three Fords, according to the memoir just noted, went west-
ward from New York or Philadelphia by land, and “one brother,
Henry, who was left at a house along the trail in Pennsylvania to be
taken care of for sickness . . . was never heard of by the family a.gaixx"’
The approximate date when the two survivors arrived at Detroit and
soon afterward at Dearborn is fixed by the records of the former Gen-
eral Land Office in the National Archives at Washington. Thcs:. show
that on May 23, 1832, Samuel Ford purchased 8o acres of land in the
extreme northeastern corner of Dearborn township, and that on Oc-
tober 1, 1832, George Ford purchased 4o acres in the extreme south-
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western corner of Greenfield, adding another 40 to this the following
year. Each paid $100 all told, and their holdings touched each other
at the township boundaries. In 1832 George found a wife in Alice
Good of Detroit.!®

Michigan at that time was frontier territory, not to become 2 state
for five years. Most Americans thought of it as wilderness, associated
with the fur trade for which ear}y Detroit was a French, then a British,
and finally an American post; with the conspiracy of Pontiac; with the
shameful capture of General William Hull early in the War of 1812;
and with the defeat of the British and Tecumseh in October, 1813 As
a region hospitable to scttlement, it had emerged only in the eighteen
twenties. The first lake steamer, Walk-on-the-Water, had appeared in
1818, providing precarious transportation from Buffalo to Detroit. Then
the opening of the Erie Canal in 1825 and the building of the Detroit-
Chicago road during the following years offered better routes to and
across Michigan and invited settlers to pour in; the goco inhabitants
of 1820 became 31,639 ten years later, with Detroit claiming almost
5000 of the total. But in 1832 the massive wildness of Michigan had
scarcely been broached. It was still a region of few roads or good trails,
of dense forests, wolves, bears, and Indians.

We have no record of the hardships, fears, and achievements of
George and Samuel Ford, but we do possess the history of an Amer-
ican family of similar experiences in Michigan. In 1832 a farmer named
John Nowlin in Putnam County, New York, felt the ambition to seek
a new and better life, and his story has been told by a son, then a boy
of elcven.’.‘ The elder Nowlin had worked hard and made small head-
way on his stony acres. He declared bitterly one day “that it was im-
possible for 2 poor man to get along and support his family; that he
could never get any Jand for his children there, and he would sell what
he had and 80 to a better country where Jand was cheap.”

He fixed his eyes upon Michigan. His wife, who the doctor feared
Was consumptive, was aghast; the four children shared her feeling.
However, Nowlin was adamant. The farm was sold, he rented a place,
sho‘ggcd for an outfit in New York City, and the following spring went
to “view” Michigan. He bought eighty acres of land near Dearborn-
ville, about six miles southwest of wherse the Fords had settled, then
rm}l’ntd, and after visiting relatives during the winter, set out in the
spring of 1834 for Detroit. The Nowlins reached Buffalo by way of
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the Erie Canal, and there boarded a lake steamer, as Samuel and George
Ford doubtless had done two years carlier.

In Detoit, still almost as much a French as an American town, the
Nowlins were somewhat reassured by the signs of civilization which
they encountered, and the air of hustling growth. The day after their
arrival Nowlin took his son out to the Dearborn area to see the farm
he had bought. The two went west along the new Chicago Road, as
the Ford men must have done two years eatlier. After a few miles of
straggling settlement it was walled on either side by high, dark forests.
Ten miles out the Nowlins came to Dearbornville, on the River Rouge,
where an Army arsenal was being constructed by Lieutenant Joshua
Howard. A brickyard near by operated by Titus Dart, an carly settler,
supplied material for the cluster of buildings which were already rising.
To the east of the arsenal was a tavern kept by a Mr. Thompson, while
the older Ten Eyck hostelry fronted the road a little closer to Detriot.
Already a few private dwellings marked the beginning of the village.
The Chicago Road ran to the south of the Army grounds, which oc-
cupied a slight elevation with loamy, well-drained soil.®

Southward from Dearbornville a wide lane penetrated the forest, the
timber having been cut for a mile preparatory to opening a road, From
the end of this track Nowlin and his son plunged into the woods, fol-
lowing an Indian trail for two miles to reach their fand, although on
an air line the distance was not a mile. Adjoining their holding to the
west was the property of a settler named Pardee, who had already
cleared a small opening among the trees and erected a dwelling. The
remainder of both “farms” was primeval forest.

The cager boy, digging in the earth, found it “black and rich, and
sure enough no stones.” Pardee heartily invited his new neighbors to
sh?:c Tis rude house while they built their own, and Nowlin arranged
with the tavern-keeper Thompson for the use of 2 team and wagon.
He then sent his son back to Detroit to tell Mrs. Nowlin that next day
he would bring the family and their possessions to their own land.

It was late afternoon, and as the youngster hurried back along the
Chicago Road the sun was nearing the tops of the trees. Soon twilight
came. “f co_uld just sec a streak ahead four or five miles, with trees
standing !hxfk and dark on either side. If ever a boy put in good time
1 did then” Tt was dark when he reached town, having travelled
twenty-six miles going and coming. His mother was pleased and doubt-
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less relieved to see him. “I told her I was glad we came, how nice the
land was, what a fine country it would be in a few years, and . . .
said, if we lived, I would take her back in a few years, to visit her old
home.”

Nowlin brought his goods and family to their land. Swinging a
seven-pound axe he had purchased in New York, he cleared a build-
ing site and felled trees to provide timbers for the house. When he
had the logs ready, men came from Dearbornville to help him raise the
frame. The cabin had a fireplace and a stick-and-clay chimney, a door,
and at least two windows. For the roof Nowlin cut black ash trees,
peeled the bark, and laid it in strips as rough shingles, battening them
down with small stringers of timber. In two wecks “we moved into
a house of our own, had a farm of our own, and owed no one.”

In this account we can follow the essential activities of the Fords just
after their arrival two years earlier. Their sense of the wildness of the
place would have been sharper, considering the trim Irish farms they
had known. On the other hand, their delight in the possibilities of
the land would have been greater. Good farmers, they would have
noted the black soil, and the unlimited supply of splendid timber—
oak, hickory, ash, maple. Clyde Ford says of their first days: “The
sense of freedom, the feeling of independence, the opportunity to meet
the necessities with all their natural resourcefulness, caused the trails
of the forest to become visions of highways, the favorable locations at
crossroads, river and stream, places where great cities would arise con-
taining all the things which they wished succeeding generations to
enjoy.”

For the Nowlins, clearing the site of a cabin and erecting it marked
only the beginning of the struggle to create a farm. ‘When after weeks
of back-breaking ax work, and weeks more of piling logs with a newly-
purchased team of oxen and burning logs and brush, they at length
had a few acres studded with stumps; when with more labor they had
hacked out a road of sorts to the north of their line; when they had
filled in swampy areas and fought mosquitocs by day and night—then
they were still far from having made their land productive.

The first year the cleared area was so small that it received the sun
ouly from about ten in the morning until between one and two in the
afternoon. The corn they planted grew desperately toward the light,
was all stalk and leaf, and bore only a few stunted ears. The follow-
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ing year the slow process of clearing continued, With the end of the
third season about sixty acres, most of it still filled with stumps, were
in usc, and a cow provided the family with milk. An early writer
has described the results of such heavy work. “Amid the clearings of
the forest, the log-hut of the pioneer curled its smoke to the heavens
from the banks of lakes and streams; and amid the stumps and felled
trunks of trees, little patches of wheat glowed in the sun like green
islands amid the vast and magnificent ocean of wilderness® The pic-
ture is poetic; it does not indicate the sweat, the heartbreaks, and the
dragging time required to produce these oases of cultivation. Had game
not been plentiful the family, waiting for delayed harvests, would have
lacked sufficient food.

The Fords carved out their own islands of wheat, pasture, and track
garden. They were hardy settlers, and tradition reports that mechan-
ical aptitude was a family trait. Samuel and George were skilled wood-
cutters. “The swing of an ax driving the properly ground edge into
the heart of the sturdy giants of the forest could compare favorably
with the finest golf stroke of a champion.” The cutting “would be
done with all the smoothest possible strokes, every one counting, and
when finally the cut was made it would be as if it had been planed
with a plane”#

The women did their share. Using punkwood from soft maples, 2
flint, and a jackknife, they would light their fires® cook on the rude
hearths, make candles, spin wool, weave cloth, help draw maple sap
and boil it for syrup, tend their chickens, milk their cows, and “take
their baskets of butter and eggs or maple sugar on their arms and set
out on foot to the central part of Detroit to a store which stood on the
corner of what is now Fort and Underwood Avenue . . . a distance
of about ten miles over the trail which followed a small creck . . . to
a point south where the trail took off on higher ground to the city of
Dc.mnt." George's wife Alice was once frightened off the trail by an
animal, probably a bear, and was lost in the woods all night. Finally
an ox-cart was procured for trips to town. It was driven by Samuel’s
son Henry, then about ten, because the older men could not be spared
for such light activity.®

$t was a rugged, driving Yife, enlivened only by attendance at church
(at first held in homes or in a newly-erected schoolhouse), a few parties
where there was dancing, the pioneer “bees” at which various labors
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were performed in a social sctting, and, for the men, the hunting of
deer, turkeys, and bear; with seasonal fishing. “The days and nights
spent fishing in the River Rouge,” runs one account, “will always
remain a part of the history of the community. The fishing was done
by dip nets as they were called, and seines, which were large bag nets
held by two men who would wade into the water and hold the mouth
of the net open by means of a stake on each side. While two men in
a flat boat would approach the net with two more standing in front
of the boat slapping the water with long poles, driving the fish, which
were mostly mullet, into the net.”**

Wolves were hunted, too. Sometimes they measured six feet “from
nose to tail point,”*" and brought a bounty. Deerskin, bearskin, and
wolf furs were used for leggings, shirts, rugs, and robes, saving work
with the spindle and the loom. The wolves were now more the stuff
of decoration for frontier talk than dangers or nuisances. Conrad Ten
Eyck in his tavern on the Chicago Road used to call out loudly when
guests arrived, “Sally, put some more wolf-steak on!” Once he is re-
ported to have assured a naive young woman that she had actually
eaten this rugged dish, and drew the calm reply: “Then I suppose I
must be a wolverine.” Sally Ten Eyck Tompkins later denied any
practical basis for her father’s talk. “No, I do not think we ever cooked
wolf meat. Father was very fond of a joke.”**

4.
The toil and excitements of Dearborn were the talk at the Ford
supper table in Kilmalooda. During the 1830s letters borne back to
Ireland by infrequent sailing ships must have come to Madame, to be
read and discussed with wonder. Out of their pages rose the image
of America, gigantic, savage, yet aglow with promise. But it was per-
sonalized in these communications. John Ford, his wife Thomasina,
his mother, and the children Rebecca and William, could see the new
country as a setting for the farms of Sam and Nancy, George and
Alice. "As the years passed Jane and Henry, born in 1829 and 1830
respectively, Mary (1832), and the newcomers Nancy (1834) and Sam-
uel (1837) became interested listeners” When the 1840s began, Wil-
liam was in his "teens, and could join responsibly in talk about a pos-
sible migration to America.
By 1846 two factors made this topic highly important. The potato
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blight had come to Ireland, devastating the entire land. A population
of more than 8,000,000 people who, if politically and economically dis-
satisfied, had been relatively prosperous, now suddenly ceased to be
self-supporting. More than a million were to die from the effects of
want, and millions more were to emigrate. Again, the Fords in Amer-
ica, having improved their land, must now have been sending reports
of their achievements and hopes which held out an enticing alternative
to the cruel life in Ircland. Why endure poverty and anxiety when a
richer land offered prosperity along with the fullest social and political
freedom?

Such a question might well have precipitated a decision by the group
in Ireland to follow the first adventuring Fords. But a new disaster
may have put additional pressure upon them. According to a letter
written by Charles Bateman of Ballinghassig, County Cork, in 1924,
John Ford and his family were evicted from their farm at the very
height of the famine. Bateman was related to the Fords, and was tell-
ing a story passed down through the family for many years. Its evi-
dential value is probably small, particularly as Bateman is mistaken in
some other statements he makes, including the name of the farm and
of one of the Ford family. However, difficulty about the lease may
be lr{eagoarded as a possible factor in the action which the family now
ook,

They sailed for America in 1847. The group comprised Rebecca
Jennings Ford, now seventy-one; John Ford, his wife Thomasina, and
their seven children; John’s brother Robert Ford, with his daughter
Mary Ann, and probably his wife and three sons®* In the letter by
Charles Bateman just noted, we find 2 description of young William
Ford, John’s son, as he prepared to leave Ireland:

He was driven in a common cart from his home at Crohane to Bandon
s[a(i(?n, County Cork, to entrain for Queenstown so as to sail for America,
by his young cousin Henry Ford (whose father Sam and your grandmother
were brother and sister} who lived at Knockea, in a farm one and one half
miles from the old Ford home, Crohane.

William borrowed (2 to help him out to America, from his cousin that
drove him to the station. He took saws, hammers and various tools with him.

vThis on:.fmgfnmt, lcndi'ng a touch of the personal to the departure,
sings true in this respect: in America young William Ford proved to
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be skilled with tools. But with this brief legendary glimpse of prepa-
rations for the voyage our knowledge of it fades into conjecture,

We are not even sure of the port where the emigrants’ ship finally
docked. While the Fords in Dearborn later assumed that it was New
York,™ other and better evidence indicates that it was Quebec. One
fact is agreed upon: either during the voyage or just after her arrival
in America, Thomasina Smith Ford died. Mrs, Margaret Ford Rud-
diman, Henry Ford's sister, was told by her father (William) that
his mother had died and been buried at sea. However, Mrs. Esther
Flaherty MacDonald of Ferndale, Michigan, the daughter of John
Ford’s daughter Nancy, informed Dr. M. M. Quaife, then collecting
material for the Detroit Public Library: “My grandmother became very
sick on board and when they got to Quebec, my mother said she died
in the quarantine hospital in Quebec.” On another oceasion Mrs. Mac-
Donald thought that the death occurred at Ottawa®® A Canadian
archivist, in explaining why evidence upon deaths in Quebec is often
missing, gives a touching picture of the conditions the immigrants
faced. “During 1847, those Irish immigrants died there at the Quar-
antine Hospital, and were buried altogether, sometimes as many as
eight to ten at the same time. The officiating priest reported in the
entries, at the time, that it was impossible for him to inscribe the names
and other details concerning the identifications, because sometimes the
whole family members had died.”*

John Ford and his seven sons and daughters, the youngest ten years
of age, continued their journey. Assuming that they arrived in Canada,
where Robert and his family remained, they could have proceeded up
the St Lawrence, then across Lake Ontario to Buffalo, and thence by
lake steamer to Detroit. Clyde Ford says merely that John “located
farther west on what is now Bonapart Ave. or the old Redford-Dear-
born Townline” (That is, on the present Joy Road between South-
field and Evergreen.) A descendant of one of the families already in
the area supplies a little additional information, stating that John Ford
and his family arrived about 1848; that they were almost lost, wander-
ing through the clearings from Dearbornville to the Scotch Settlement,
trying to find their kinsman, Samuel Ford; and that they finally met
a young man of fifteen, working in a field of stumps, who directed
them %

They did not find Samuel, for he had died in 1842. But on the farm
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he had cleared, and on other acres near by resided his grown sons
‘William and Henry, with two of their grown sisters and five younger
children. Both men were married, and William and his wife Ann
(Ketchum) had a brood of four. John's youngest brother George, his
wife Alice, and their six children were still on the farm, touching
Samuel's at the northeast, which George had acquired in 1832* It
cannot be doubted that the newcomers were received jubilantly by these
relatives. There would be tears and talk and laughter. Fiddlers would
probably be summoned, and the whole Ford clan, reunited after fif-
teen years, would have feasted and danced. Then the nine immigrants
would have been distributed among their kinsfolk uatil John Ford
could find land and build 2 habitation. What kind of farm could he
get? Despite the lapse of time since the first settlement of the early
1830’s, almost half the area of Dearborn Township was still primeval
forest. I its wildness startled John and his two sturdy sons, its wealth
of timber and promise of future harvests could well have unleashed
the brightest hopes. At the old Samuel Ford farm and at George’s they
could gaze with dazzled eyes at the wellilled fields, barns, houses,
fruit trees, sheep, cattle,

John soon found a place. Not far west along Division Road (now
Joy) on which William and Henry dwelt lay some land belonging
to Henry Maybury or Mayberry. Maybury, who was said to have
known the Fords in Ireland and was related to a Maybury who later
became mayor of Detroit, had acquired 160 acres in Redford town-
ship, locating 120 of these in 1834 and getting his patent from the gov-
ernment for §100. He was willing to part with 80 acres, selling them
to John on January 15, 1848, for $350, for $150 of which he took a
mortgage (cancelled December 4, 1850). This plat lay not half a mile
from the original Samuel Ford farm, Possibly part of it had been im-
proved, but the price suggests that it was mostly woodland.** However,
three men were available to clear the trees and build a house; they
erttoe bt 2 - wree miles

with her
Ehousckcq;ing. 2 eny Lhuy auu Ly, ueen, managing the
Thus John and his children became part of the Michigan frontier.

*To selate the various Ford familics to each otk i var

cr, with the ) x
Henrys, and Georges, the reader should consult the chart which i Appendis I‘.vllz;x:em:éc::nn;;‘;-
ing sketch map shows the locauon of the chief Ford farms of these and Later yeare.
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We shall hear little of him; he drops into the immense new land like
a pebble into a pool, leaving only a few ripples behind. He and his
sons were soon working “in a field of stumps,” carving their farm
from the forest. “We children,” said Margaret Ford Ruddiman, “grew
up with those memories of the pioneers in our little settlement as our
738

guide.



I

THE CHILDHOOD
OF AN INDUSTRIALIST

Even while Michigan was being hacked from the wilderness, some of
its leaders felt that they were developing a new type of economic life
based upon machinery. “What stupendous consequence does American
mechanical philosophy . . . exhibit throughout the country!” exclaimed
James Lanman, onc of the state’s first historians, in 1839. “The rail-
road, the canal, the steam boat, the thousand modes and powers by
which machinery is propelled, how vastly has it augmented the sum
of human happiness! What glorious prospects does it open before us!
... Pouring its millions into the wilderness, it has sent forth, not serfs,
but hardy, practical, enterprising men, the founders of empires, who
have finished the work of erccting states before the wolf and panther
have fled from their dens. Bestriding the lakes and streams which dis-
charge their waters through the Mississippi, it has studded them with
nearly Jeven hundred floating palaces, to conquer winds, waves, and
tides.”

Thus the spisit of the machine age stirred grandilogquently in Mich-
igan even as its settlers subdued the wilderness by hand! During the
next four decades that age itself grew from carly promise into a giant-
hood of iron power, the shadow of which eventually fell on Detroit
and Dearborn. Dozens of technological devices and processes devel-
oped in that period: the rotary printing press, the turret lathe, the
Bessemer process, the vulcanization of rubber, the dynamo, the type-
writer, the suspension bridge, the electric light, the screw propeller, the
Maxim gun. Old inventions expanded in use; the few railroads of
1840 became 2 web that enmeshed the continent, steamers multiplied
on lakes, rivers, and ocean, telegraph wires reached every city, while

36
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from the Adantic Coast cables ran out across the ocean floor to relay
messages to the seven seas. Detroit as early as 1849 had its iron foundry,
its steam sawmills, its busy machine shops. To the south in Wyan-
dotte, the shipping leader Eber B. Ward established a blast furnace and
rolling mill in the 1850's, and used the Bessemer converter before the
Civil War ended. By 1875 Detroit, with stove works, carriage factories,
car works, brass foundries, machine and engine manufactories, varnish
plants and breweries, was beginning to be a thriving industrial center.?

A farm youth reared on the outskirts of Detroit could not escape the
influences of the time and place. As Henry Ford entered childhood
just after the Civil War, he could sometimes sec on the horizon to the
southeast a haze made by the heavy smoke of the freighters constantly
passing between Lake Erie on the south and Lakes St. Clair and
Huron on the north; he could see to the east the faint but ever-denser
smudge of Detroit’s numerous small mills, factories, and machine shops.
Similarly, Ransom E. Olds, growing into childheod on the outskirts
of Cleveland, where he attended public school, was awakened by its
strident industries—iron and steel, ship-building, farm implements,
oil-refining—to a sense of the new pulses beating in America. The
Duryea brothers growing up in their Hlinois village were almost sub-
urban to Peoria and Pekin, two manufacturing towns, the former one
of the busiest rail centers of the Middle West. Alexander Winton,
schooled just below Glasgow in that Clydeside area where the clangor
of shipyards never ceased, got his best lessons first in his father’s little
farm implement shop, then in the yards, and then in the engine-rooms
of steamships?

Even little Dearbornville, the Fords’ own village, had known in the
1840's a touch of the coming industrial era; a description of it enu-
merates “a sawmill with double saws, flour mills . . . seven stores, two
smitheries, and a foundry for iron, propelled by water power, a phy-
sician, and about sixty families.”* Long before Henry Ford was born
the community had lost the wilderness quality it still gosscsscd when
his grandfather John and his father William first arrived there. At
that time, the farms were clearings in the woodland, and the usual
Wayne County road was a “black, sticky” affair, with “slough-holes,
dug-ways, and morasses.” At first declares one writer, “except the road
through the Black Swamp, from Toledo to Lower Sandusky, there were
1o more fearful and horrid roads to be found than all those leading
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out from Detroit in 1833 to 1837.”° In the 1840’s, however, a plank road
had been built from Detroit westward, reaching Dearbornville by 1848,
and providing the farmers (for a toll charge of twenty cents cach way)
a fairly good highway into the city. “Internal improvements” was a
popular cry when the Fords first reached America. Before the Civil
War, three railroad lines had thrust westward from Detroit across
southern Michigan, one of them, originally called the Detroit & St.
Joseph and later the Michigan Central, running through the township
of Dearborn?

2.

The story of Henry Ford’s parents, while so interesting that it is
worth telling elsewhere at some length,* must here be briefly sum-
marized. William was not alone a farmer; to some slight degree, he
made himself part of the developing industrial era in mid-century
Michigan, for he had a variety of skills.

Grandfather John Ford (the grandfather, that is, of Henry Ford the
industrialist) naturally expected all his sons to contribute to family
maintenance from an early age. Burdened with a mortgage of $150,
no small sum in those days, and probably with other debts incurred
in transporting ten persons from Ireland to America, making his down
payment of $200 on the farm, and purchasing live stock and farm
equipment, John had to cast about to find ready money at once, and
to insure a continuing supply, for his unimproved acres could hardly
yield respectable crops in the first two or three years. Fortunately, a
ready market existed for cordwood (then burned by the newly-built
railroads and by charcoal makers as well as by the rapidly increasing
number of Detroit householders), and for timber. John Ford thus ob-
tained some cash return from the trees which he and his sons labori-
ously cleared from the farm.”

William, however, soon found a better way of carning money. The
Michigan Central Railroad, already past Dearborn, was extending its
tracks farther westward to Lake Michigan; it needed labor; and for
several years William gave it much of his time. A good many farm
youths accumulated capital in this fashion. One of them, William
Nowlin, has left us an exact description of how the tracks were laid

*See Appendix IL
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on hand-hewn timbers, crossed by ties, on which stringers were set.
These, topped by strap iron, made the rails.?

Though William Ford doubtless worked on this roadbed, he may
have been employed more frequently as carpenter on the various build-
ings—stations, sheds, freight houses, tanks—erected as the line pushed
westward for more than two hundred miles. In 1848 the Michigan
Central, with an operational force of only 276 men, employed 2500
“in constructing.”®

At certain periods William could return to his parents and help clear
theit land, a labor he was always eager to resume. The whole family,
bringing a long tradition of farm living from Ireland, were keenly
appreciative of the opportunity to acquire and improve the extensive
acreage their new country made it possible for them to acquire. “My
father,” says Margaret Ford Ruddiman, “often recalled the pride which
he and his father had for their own lands and their own homes. In
later years the great miracle of America still seemed to be to him that
here was a place where a man could own the land upon which he lived
and with which he worked.” She felt that while the potato blight may
have been a vital factor in sending the family to America, the oppor-
tunity to own land was a “very powerful influence” upon William
Ford in particular.”®

What William did after the Michigan Central reached Lake Mich-
igan in 1849, and its docks there were completed, we do not know.
Family tradition declares that he returned to the farm and helped
his father place it on a productive basis, doing carpenter work when
opportunity offered. In the late 1850’s we discover him again, now
employed by Patrick O’Hern, who owned a gr-acre farm in the town-
ships of Dearborn and Springwells. Patrick, 2 native of County Cork.
had come to America about 1830. He was reported to have served
as a British soldier in Canada, and then to have selected the United
States as his permanent place of residence.™ He had married Margaret
Stevens of Detroit on July 15, 1834—she an Episcopalian, he a Catholic;
they had acquired land which was assessed by 1850 at $1000, a respect-
able sum in those days; and they had gained a standing in the com-
munity.

In the O’Hern home William Ford found one child, an adopted girl
named Mary, only ten years old in 1850. She was the d'flughter of
William Litogot, 2 carpenter of Wyandotte, who had been killed some-
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time in the 1840’s; “he fell off 2 house,” said Mrs. Ruddiman®* Ap-
parently the mother was then dead, or died soon after the accident.
Of the Litogots, who are supposed to have been Dutch or Belgian
Flemish by descent, little can be learned. Mary, one of four children,
was gladly taken by the O"Herns, who were childless. They gave her
the warmest love and devotion, and she returned them a full and happy
affection. Soon she was attending the school in the neighboring Scotch
Scttlement~a ¢ ity of exceptional cultural and moral standards,
established in the 1830’s by a large number of families from Scotland,
Ulster, and England*® Mary seems to have st a high value on the
schooling she received, which was doubtless supplemented by the guid-
?ncc of Margaret Stevens O'Hern, She was reared in the Episcopal
aith.

William Ford was a sturdy young man of twenty-six when Mary
Litogot O'Hern was twelve, For a number of years, as he helped her
foster father with farm work and carpentering, he watched her grow
up. Early photographs taken of her show a dark-haired, dark-eyed
young woman with a hint of a smile, and an air of earnestness and
integrity. “She was small and quick of movement,” recalls her daugh-
ter Margaret. “She had brown hair and dark eyes, and had a manner
and vivacity which were well remembered by all who knew her.” It
was not unnatural that as she reached young womanhood, William
should become attracted to and finally fall in love with her. By 1860
he was able to think of marriage, for he had saved some money, and
on September 15, 1858, had bought forty acres of land from his father,
paying $60o.*

On "April 25, 1861, William Ford and Mary Litogot were married.
A certificate, bearing the day but not the year, survives, written and
signed by the officiating clergyman, Edward Dinrocke, of St. Peter's
Episcopal Church in Detroit. Giving William’s residence as Redford
(his father's home), and Mary's as Greenfield, the post office address
of the O'Herns, it states that the marriage took place “in the house of
Mr. Thos. Mayberry in the city of Detroit” ™ The family record book
declares l.hat the two were united “by Bishop McCoskry in the church,”
and family tradition net only supports this but adds that a wedding
supper was served afterwards in one of the roadside inns. However,
the certificate seems to be authoritative 1*

From the beginning a close family relationship existed between the
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newly-married couple and the O'Herns. Patrick and William were
from the same part of Ireland, Building their lives in 2 new com-
munity, they were naturally drawn to each other. Immediately after
the wedding the younger man and his bride moved into the O'Hern
home, a rude log structure, while William and Patrick, with the help
of neighbors, began to build a new house nearby, half of it in Dear-
born and half in Springwells township, which the two families would
occupy jointly. It was a two-story structure of seven rooms—a spacious
parlor, a good-sized kitchen-living room, and five bedrooms. Later,
more rooms were added—a new kitchen, a laundry room, a storage
room, and another bedroom; so that the house which Henry Ford knew
2s a boy had eleven rooms in all. It was possible for the O'Herns, the
two Fords, and a growing family of Ford children to dwell in it com-
fortably.'”

At the same time, the O’Herns assisted the young couple generously.
Patrick and his wife were growing old, they wanted their daughter
and her husband to feel secure, and they were glad to drop the hard
toil of the farm. In a somewhat complicated series of transactions in
1863-67, the O'Herns sold their ninety-one acres to William Ford, who
gave them a life-lease on part of the property. William obtained some
of the money needed for these purchases by selling in 1865, for the
excellent price of §2500, the forty acres he had obtained from his father.
Clearly, the idea was that William would do most of the work on the
farm, and ought to have title, subject to his providing a home for the
O'Herns and reasonable financial security for them. The O’Herns,
naturally, were more prosperous at the time of the marriage than Wil-
liam and his wife; not only had they owned more than twice as much
land, but Patrick in 1863 had paid taxes on $133 worth of p:rsom}l
property, William on only §75 worth. Mary would eventually inherit
everything the O’Herns had.'® 5

From the time of the marriage the two families became one, knit
together by a warm and loyal affection. Mary had her parents still, and
acquired a husband; the O'Herns acquired 2 son-in-law and eventually
grand<hildren, William became the owner of a profitable farm, to
which he added as opportunity offered. He grew grain and hay, owned
horses and sheep, and cut wood for fuel and timber. A small orchard
provided apples, peaches, and other fruits for family use; a herd of
cows supplied dairy products—butter, milk, and cream—both for the
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home and for the market, No doubt he was ready on occasion to use
his carpentering tools and skills for anyone who would pay him. The
income which he drew from a variety of sources seerms to have been
more than sufficient.’

When the second child and first son, born in 1863, was named Henry,
it was doubtless in honor of his father’s younger brother, who had gone
to California in the gold rush, remained there, and himself become
the father of a number of children,

3

The child Henry Ford toddled about on the Dearborn farm amid
pleasant surroundings. The land, though a stiff clay and somewhat
hard to work, was fertile. Beyond the yard with its pump, beyond the
evergreen shrubs and the orchard, wellcultivated fields were broken
by patches of tirnber. Wild flowers bloomed in the fence corners and
on the margins of the woods; butterflies rose from moist patches of
the carth, and dragonflies circled marshy pools; on spring mornings
the meadowlarks, song sparrows, brown-thrushes, catbirds, bobolinks,
and bluejays raised a merry din. Gazing out over the April ficlds with
his grandfather, as he called Patrick, or his father, the boy at times
heard the lusty drumming of the partridge, or saw the bird as it whirred
into sudden flight. He became familiar with the small wild animals
of the region: rabbits, skunks, raccoons, foxes, minks, and muskrats.*®

“The first thing I remember in my life,” he wrote years afterward,
“is my father taking my brother and myself to see a bird’s nest under
a big ?nk twenty rods cast of our home and my birth place. John was
50 young that he could not walk. Father carried him. I being two
years older could run along with them. This must have been the year
1866 in June. I remember the nest with four eggs and also the bird
and hearing it sing.”* Later he discovered that it was a song sparrow,
His interest in wild life was nourished by other incidents; for example,
he remembered his father turning the plow aside to spare a bird's nest.

About a quarter of a mile southwest and south of the house ran
Roulo Crsck, bordered with willows and alders, which boiled with
water during the spring rains, but was a quiet brook the greater part
t':f the year. It emptied into the Rouge River several miles below. Along
its b;mk§ grew cattails, sweetflags and wildflowers; occasionally wild
ducks alighted on it. The Rouge flowed down from the north about
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two miles due west of the Ford farm, running through a thickly-waooded
region southeast to the Detroit River; the stream at the point nearest
the Ford home was from seventy-five to a hundred fect in width,
Doubtless little Henry sat with the family under tall trees when they
picnicked by the Rouge, alone or with neighbors or relatives. More
than forty years later he would build 2 home there. The men would
lounge and talk, discussing President Grant or grumbling about the
illkept plank road to Detroit, and the low price of farm products.
William Ford was well informed. Doubtless he was a subscriber to
the Michigan Farmer and after its founding in 1871 to the Wayne
County Courier, and perhaps was already taking a New York paper,
as he did later.®

The boy never knew either of his real grandfathers, for John Ford
dicd in March, 1863, and was buried in the Ford Cemetery on Division
(later Joy) Road. Nor did he know his Uncle Henry, who wrote that
spring from Fort Hogum, Idaho Territory, where he had gone to try
his luck in a new gold field, leaving his family on the coast. Henry
remembered the Michigan winters with a shudder: they “are so Cold
back there and long and i like the Climate in California so well on
a Count of no Snow in the winter and Pleasant in the Summer.” He
had apparently heard from William, and was glad “to hear that you
and your wife and children were well.” (There was of course only
one child.) “Thank God for his Mercis to us all.”* .

William and Mary soon had the children that Uncle Henry attrib-
uted to them: John, their second, arrived in February, 1865; Margaret
was born on August 14, 1867; Jane in 1869, William in 1871, and
Robert in 18732

These were busy years for Henry Ford's mother. As he reached
school age she had the care of four children and her heavy househ'old
work: cooking (at first in the fireplace), washing, churning, makl.ng
candles and soap (kerosene lamps were first used by the I"ords during
or just after the war),” knitting, clothes-making, preserving, and car-
ing for chickens and garden. Margaret O'Hern, now past cighty, was
an additional burden; she died during the year 1870. .

Mary Ford seems to have taught her oldest son to read, for in one
of his “diaries” an undated entry runs, “Could read all the first reader
before 1 started school. My mother taught me.”* Although Henry
Ford sentimentalized his early home, and on some mechanical matters
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used his imagination pretty freely, this jotting is undoubtedly accurate.
We know that Mary Litogot Ford had been an earnest student at school
and was a devoted mother. Equally important were the practical les-
sons the boy learned from the busy farm life about him—for agricul-
ture in those days demanded great resourcefulness and a wide array
of skills.?”

“The settler had to be able to cope with any situation,” writes Frank
L. Stevenson in “Memories of the Scotch Settlement,” “blacksmith,
wheelwright, rigger, builder . . . though for the most part, farmer.”
Among the Ford clan and their neighbors, states Clyde Ford in his
reminiscences, a keen rivalry was evinced in the performance of various
tasks. “To be the first one in the spring to get the oats sown was an
accomplishment in itself and so on right through the whole season.
. .. Not only was the much desired thing to get these things done first,
but they had to be done right. A crooked furrow behind the plow or
a crooked corn row were things that were well on to a disgrace.” The
Fords were progressive. “My grandfather and his brothers ran what
was probably the first threshing machine around this part of the coun-
try, 2 machine driven by the old horse power.” Later they substituted
improved models “till the last horse-power was a heavy cast iron ma-
chine with five sweeps to which could be hitched ten horses.”**

All the farmers in the Ford and Scotch settlements salted their pork,
smoked their ham and bacon, dug pits for preserving fruits and veg-
etables through the winter, and tapped their own maples for syrup and
sugar. “The smoke house,” writes Stevenson, “was often a good-sized
tree in the woods which, in the course of time, had rotted out inside.
Failing as a tree, it was taken down and made into a good smoke
house, set on end near the homesites.” Every farmer had to make and
repair many of his own tools, and to become a practical mechanic,

mason, painter, and carpenter, They knew all the arts of trapping,
hunting and tanning.

4

On January 11, 1871, Henry walked one and one-half miles to the
Scotch Settlement School house to begin his formal education. He was
almost seven and a half years old, but his statement in one of his
“diarics” that “No one went to (schoal) at six years old” was in gen-
eral true of his community® The schoolhouse, which lay northwest
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of his home on what is now Warren Avenue in Dearborn, was of red
brick built in 1861.% For its day and for a country district it was
modern, with glass windows, a stove, plain seats and desks which
accommodated two pupils each, a few benches, and a blackboard. The
teacher’s desk stood at the front, with a long bench immediately before
it to which the classes were called for recitations.™

Henry Ford’s sister Margaret has described the school day as she
knew it four years later. “We started school off with a song or a
prayer,” she said. “There wasn’t any set schedule. It depended on the
mood of the teacher. . . . There were two classes in spelling, one be-
fore noon and one before the close of school. We had reading, writing
and arithmetic. Our writing was on old copy books. We had spell-
downs and spelling bees. We had to read our lessons over several times
to enunciate and learn the pronunciation. They tried to teach moral
lessons, too, from the things we read. ‘The McGuffey Readers were
our first books. I have a set. "They would explain the little stories with
the morals in them and the reasons for it.” ™

The youngster who arrived that January morning in 1871 was hardly
a stranger to the other pupils. The Stevensons, Ruddimans, and For-
sytes were neighbors. He may also have known by sight the teacher,
seventeen-year-old Emily Nardin, for William Ford was now on the
district school board.®® The new pupil found a companion in Edsel
Ruddiman, who lived on Southfield Road threc-quarters of a mile from
the school. Lively and mischievous, the boys played many pranks on
each other and their mates. Once Henry threw a dart at a boy’s leg,
and got jabbed with 2 knife in return® Edsel as a young man at col-
lege wrote his former chum about their activities. “Do you remember
how we used to write notes to each other in school? and the alph:}bet
we devised so that the teacher couldn’t read it. That seems a long time
ago. 1 remember distinctly one time Miss Proctor kept us there on
the back seat in the corner and gave us a lecture on being better boys.
1 am afraid she labored in vain to reform two such hard cases as we
are”® Henry Ford in the years of his fame hunted for a stove l}ke
that in the Scotch Settlement School, and was precise in specifying
certain features. “When a boy got in trouble he was brought up fmn‘t’
and placed on the ‘mourners’ bench’ directly under the teacher’s eye,
he explained. “Yon could get a good view of the stove from 'that loca-
tion, and I sat there so mmuch of the time that it was indelibly impressed
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hooked up 1o an old coffee mill, with a rake handle as connecting rod,
and the boys experimented in grinding clay, potatoes, and some pea-
sized gravel which threw off sparks. Unfortunately, they left the dam
when they had finished their experiment, and during the night the
ditch overflowed, flooding the potato patch of a neighboring farmer.
Henry Ford may well have exaggerated the amount of flooding, for
he never scrupled to add a touch of the dramatic in recounting his
experiences. ‘The story as he finally told it in print pictured the farmer
as a furious man who demolished the dam and loudly complained to
the teacher, Addison Brush. Mrs, Ruddiman, who was also attending
the Miller School, did not remember that the flooding produced any
startling protests. “It was just a small dam,” she remarked.”

Another experiment involved a “steam turbine” which Henry and
his companions constructed and set up against the school fence. In
one of his diaries Ford noted that the engine ran very fast, at 3000 RPM,
but developed little power. Finally the boiler exploded with disastrous
effect. “Blew a picce through my lip,” Ford recorded in his littie note-
book, “and a piece hit Robert Blake in the stomach—abdomen, and
put him ox2.” What was even more unfortunate was that the school
fence caught fire and was partially consumed. William Ford repaired
it. He did not punish or scold his son, but quietly explained that care-
lessness in such play could be very dangerons**

Simonds in his Henry Ford also tells of a forge which the boys
built; :md.onc of Henry's former schoolmates, Marvin Miller, was
perhaps thinking of this in 1943 when he said that the steam turbine
was made “in a shed at the rear of the school.”*® The boys, says
Simonds, also rigged up a blower “motivated by a wheel from a corn
sheller,” and after melting glass, recast it in various shapes.*® Ford has
an fxndﬂ)tfd entry in a notebook: “Melting brass glass and lead for
castings.

As Henty grew older, his father recognized his mechanical ability,
and gave him such opportunity to exercise it as the farm afforded. The
boy made a device by which the driver of a wagon conld open and
close the f?rm gate without leaving his seat. He hammered out hinges
at the family forge, reset the handles of tools, and repaired harness and
wagons. Always “tinkering," he was curious as to how anything me-
chanical operated. If new toys came to the Ford home someone was
sure to exclaim: “Don't let Henty see them! He'll take them apart!™*7
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With the machine and crafts aspects of farm life the boy was doubt-
less happy, but these were pitifully limited. He took no pleasure at
all in the endless farm drudgery. “My eatliest recollection is that, con-
sidering the results, there was too much work on the place,” he wrote
in My Life and Work. “Even when very young I suspected that much
might be done in a better way. That is what took me to mechanics
~-although my mother always said that I was a born mechanic. I had
a kind of workshop with odds and ends of metal for tools before I
had anything else. In those days we did not have the toys of today;
what we had werc home made. My toys were all tools—they still arc!”
Again, “From the beginning I could never work up much interest in
the labour of farming. I wanted to have something to do with ma-
chinery.” And still again: “I have followed many a weary mile behind
a plow and I know all the drudgery of it. What a waste it is for a
human being to spend hours and days behind a slowly moving team
of horses when in the same time a tractor could do six times as much
work|” Although these are all comments long after the event, they
recapture a mood of dissatisfaction which undoubtedly was a real char-
acteristic of the growing boy, and became stronger with the years. His
early lave for the mechanical was associated with a distaste for farm
toils*®

Looking back, Henry Ford thought that his mother perceived his
bent and was sympathetic with it. His sister Margaret believed that
William Ford, too, recognized the boy’s talent and was more friendly
to it than the son afterwards acknowledged. It was the mother who
dominated the home that Henry later recalled with sentimental fond-
ness. “Mother presided over it and ruled it,” he told Edgar A. Guest
in 1923 in a frank interview. “She made it a good place to be.” She
was the wise guide, he felt, in checking his boyish follies, and the com-
panion who lent 2 happy spirit to leisure hours. “Maybe . . . that’s
what the modern family needs to learn,” Ford declared, “the art of
being happy with cach other. It was Mother’s idea. More th?n ance
D've heard her say . . . that if we couldn’t be happy here in this house
{he and Guest were talking in the homestead that he had restored]
we'd never be happy anywhere else.” ** L.

Mary Ford, according to her son, had a deep sense of obligation.
“Fun we had and plenty of it, but she was forever reminding us that
life cannot be all fun. “You must carn the right to play,’ she used to
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say to me. One of her sayings used to be, “The best fun follows a duty
done.’ ™ Often she read to her children from Gems of Life, a collec
tion of inspiring essays and statements by writers and orators of the
day. Henry believed that his mother had a quick understanding ox
her children. “She could read our minds, she knew' what we were
thinking of and what we were planning o do.” She might say to her
oldest son on a spring morning: “Henry, you are not o think of going
swimming with the other boys after school. It is much too early, and
the water is still too cold.” Henry and his brother fohn would be
confused at this startling divination of their program.

“We used to carry our lunches to school,” he told Guest. “Mother
was not 2 believer in fancy cakes for children, She gave us plain, whole-
some food, not 50 sweet to the taste, but better for the health—good
bread and becf sandwiches.” But one of the other boys had cake with
frosting on it, and Henry coveted this. He negotiated, gave up his
beef sandwich, and got the cake. “I thought I was making 2 good
trade” Unfortunately, the rich food upset him and his mother was
puzzled, until his younger brother john asked why she didn’t give
them cake,_and was told it was not good for growing boys. “Well,
Henry eats it,” John remonstrated; “he trades his sandwiches for cake”
That was the end of the trafficking in lunches; his mother forbade it
and Henry didnt dare continue, *When Mother made up her mind
to anything, she never stopped until she accornplished her purpose.” ®

Mary Ford also gave her son a philosophy concerning work. “My
shorc was to take care of the horses,” he told Guest. “I didn't fike that
job then and 1 wouldn’t like it now [there seems to have been an in-
stinctive avession on his part to hotses, as if he realized that Jater he
would do much to displace them. . . . But Mother held me to the job
because she knew it was bewter for me. She taught me that disagree-
able jobs call for courage and patience and self-discipline, and she
taught me also that ‘[ dor’t want to° gets a fcllow nowhere. . . - My
mather used 10 say, when I grumbled sbout it, ‘Life will give you many
unplca:mt tasks lo‘dﬁ; your duty wiil be hard and disagreeable and
painful to you at times, but you must do it. You may have pity on
others, but you must not pity yourself. Do what you find to do, and
what you know you must do, to the best of your ability.””

Mf’VY Ford never resorted to corporal punishment, but used more
efficient penalties. “Shame cuts more deeply than a whip,” Ford re-
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called. “Once, when I told a lie, Mother made me suffer the experi-
ence of a liar. For a day I was treated with contempt and I knew that
I had done a despicable thing. There was no smiling at or glossing
over my shortcomings. I learned from her that wrong-doing carries
its own punishment. There is no escape.”

She was also insistent on order and cleanliness, her love for which
was transmitted to her son. When visitors to his factories in later years
would compliment him on their neatness, he would say, “Well, you
know, I get that from my Dutch mother.”® When as a young man
Henry Ford acquired a steam engine for sawing wood, he immedi-
ately used a hammer and chisel to remove a walnut jacket around the
cylinder in order to expose the brass lining between the jacket and the
casting. William Ford was somewhat shocked. “Why did you do
that?” he asked his son. Henry replied: “I want to have something
that shines.”*

The influence of Mary Ford on her son, by his own evidence, pro-
foundly affected his whole career and work. “I have tried to live my
life 25 my mother would have wished,” he told Edgar Guest. “I believe
I have done, as far as T could, just what she hoped for me.” The in-
fuence of his father was undoubtedly exerted with no less benefit in
a stabilizing direction. Henry as boy and youth was highly charged
with encrgy, and increasingly drawn toward things mechanical. His
parents guided him to a working adjustment between his environment
and his passionate interest in tools and wheels. But the interest could
not be denied; as he entered his *teens it increased, for only a few miles
eastward from his father’s farm American industry was throbbing and
tangible at the docks, shops, and factories of Detroit.

In March, 1876, Mary Litogot Ford was expecting another child, the
eighth she had borne. There was no reason to fecl apprehensive about
the impending event. She seems never to have had unusual difficulty
in childbirth, and at thirty-seven she was still a relatively young and
healthy woman. Dr. S. P. Duffield was called in. Something went
wrong; the child was lost, and twelve days later, on March 29, Mrs.
Ford died® The entire family was devastated. Henry was old c_nough
to share his father’s fecling with something like an adult’s grief; a.ll
the younger children were stricken and bewildered. As chry. said
years afterward, the house was like a watch without a mainspring.™
Mary was buried at the Ford Cemetery on Joy Road, where most of
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the Fords have been interred, and a simple tombstone erected with
the inscription:

Mary Litticot Ford (wife of William Ford)

Born 1830
Died March 29, 1876
aged 37 years

Dearest Thou hast left us. It is thy loss

we deeply mourn. But it is God that hath

berieved {sic} us. He con all our sorrows

heal again. In Heaven we hope to greet thee,

where no farewell tears are shed®

When William Ford, now fifty, carried his wife to the graveyard,
undoubtedly he buried with her a rich aspect of the life he had lived.
Within a year his youngest son, Robert, died at the age of four. But
tike his wife, William had 2 firm sense of duty. He had a family of
children to rear, five after the loss of Robert, and bent himself to give
them the care they needed. His sister Rebecea Flaherty came for a brief
period to manage the houschold, then left her daughter Jane, 2 young
woman of twenty, to take over that duty.® Margarer Ford, then only
nine, did what she could and in a few years assumed an increased
responsibility. She and Jane worked together pleasantly, “She was fike
2 sister to us, not like a taskmaster.” In time Margaret became the sole
manager of the household, assisted by her own younger sister Jane.
Later she emphasized the normal, busy, cheerful quality of Ford family
life, which she felt that her brother tended to romanticize. “It was
neither as colorful and romantic as it has been painted—neither was it
as full of hardship”

The house at this period was much like the “restored” home which
Henry Ford created when he removed the original building to Green-
field Village and supplied it with furnishings as near those he re-
membered as he could discover. This home of the 1870%, as already
poir}lcd ouf, was considerably Jarger than that of 1863, and better
cqmppc‘d as to heating, cooking facilities (a range), water (a pump
at the sink), and storage and faundry rooms. At some time near the
tun of the century the Building was moved a short distance to the east
to permit Greenfield Road, which had stopped at what is now Ford
Road, to reach the Chicago Read to the south, later called Michigan®”
About this time 2 farge basement was dug for the house, which had
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previously had only a small root cellar.” The appearance of the place
in 1876 is shown accurately in the Atlas for Wayne County of that
year. The neat picket fence, the spacious yard, the pump, the barns
and sheds, the decorative evergreens, the orchard west of the building,
are all clearly represented. This was the home of Henry Ford’s boy-
hood, which he was soon to leave.



v
YOUTH AND THE MACHINES

In the year of his mother’s death three important events impressed
themselves deeply upon young Henry Ford. The first and most dra.-
matic happened in July, just before he was thirteen. Driving with his
father to Detroit, he encountered a steam engine proceeding along the
road ynder its own power. It was a sight almost as astounding to the
boy as if Elijah’s chariot of fire had suddenly appeared.

“I remember that engine as though I had seen it only yesterday,”
he declared forty-seven years later. It was the first road vehicle not
drawn by horses that he had ever encountered. As the engine stopped
to let the Fords pass, “1 was off the wagon and talking to the engineer
before my father, who was driving, knew what I was up to.” The
engine was used for stationary purposes—for threshing or sawing wood
—but was able to move from place to place under its own power. “It
was stmply a portable engine and boiler mounted on wheels with 2
water tank and coal ¢art trailing behind,” The stationary engines
which Henry had previously seen had always been drawn from job
to job by horses. “This one had a chain that made a connection between
the engine and the rear wheels of the wagon-like frame on which the
boiler had been mounted.”* Once the machine had arrived at a work-
site this chain was disconnected, and a long leather belt was put on
the drive-wheel to apply the power to threshing or sawing.?

The engineer was glad to explain his machine, which was made by
Nichols, Shepard & Co. of Bautle Creek, Michigan. This one man,
standing on a platform behind the boiler, shovelled coal, operated the
throttle, and steered; when he wanted to stop he simply shifted the
chain pinion. Long afterward, testifying in court, Ford showed that
his recollection of the entire mechanism was clear and accurate:

54
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How many turns a minute did these Nichols, Shepard & Co. engines
run?

1 suppose about 200.

. Why do you suppose; why don’t you remember?

Because 1 never counted them,

. .Why do you guess 200?

. Because I asked the man that was running it how fast the engine ran
and he told me 200 tuens a minute; and I have never forgotten it.

. And you remember that ever since you were a boy of twelve?

. Yes, sir, as distinctly as anything I can remember yesterday.®

>0 POPOF ©

Later, in one of his diaries, Ford recorded the name of the operator,
Fred Reden. “Mr. Reden let me fire and run the engine many times
that and the next year. He was a good and kind man.” He adds of
the experience: “That showed me that I was by instinct an engineer.”*

Thus the possibility of an engine being used as a self-propelled vehicle
was implanted in Henry’s mind, to haunt it and fire his imagina-
tion for years to come.

2.

It had already haunted the imaginations of many men, flowering
into a vision of free locomotion which preceded by many years the
first passenger-carrying railroad, and continued even after that event
to dangle alluring possibilities of vehicles unfettered by rails.

The power of steam had been recognized by the ancient Greeks.
Hero of Alexandria (130 n.c.) described in his Prewmatica elementary
machines driven by steam which might be called shadowy ancestors
of the steam turbine and steam pressure engine. However, the possi-
bilities of steam were never really grasped by the ancients, and did not
become a theme of discussion until carly modern times, when a reviv-
ing interest in science took account of them. Giovanni Battista della
Porta in 160t discussed the uses of steam with some real insight into
the problems of a practical engine, and Sir Isaac Newton in 1680
prophesied that steam as a propulsive force would introduce a new
and superior means of transportation. He envisaged a steam carriage.

The first practical application of such ideas was made by Thomas
Savery in 1698, when he procured a patent on an ingenious engine
which raised water by creating a vacuum in a pipe. Bcttcr engines by
Thomas Newcomen (1705) and others came into widespread use for



56 FORD: THE TIMES, THE MAN, THE COMPANY

limited purposes in England during the first half of the eighteenth
century; and then James Watt by his series of epochal inventions 1762~
1782 made revolutionary improvements, finally producing a double-
acting engine—steam being applied alternatively to the lower and
upper ends of the piston—which opened the way for the use of steam
power in many operations besides pumping. And Watt, with his part-
ner Matthew Boulton, as everybody knows, first manufactured and
sold engines with conspicuous success.

Later, in France, Nicholas Joseph Cugnot, an engineer and artillery
officer, devised a three-wheeled vehicle which he proposed to use as
a gun tractor. It was “actuated by two single acting brass cylinders,
connected by an iron steam pipe with a round boiler of copper con-
taining firepot and chimneys.” ® This was the first motor-driven vchicle,
so far as we know, ever constructed. Unfortunately it was weak,
moving at only three miles an hour, needing constant refuelling be-
cause of its small boiler, and upsetting on the second test. Cugnot was
driven into exile by the French war ministry, which had financed the
project. When Napoleon came to power he brought the inventor back
to France, gave him a pension, and urged a revival of the project. By
failing to push it to a practical conclusion, Napoleon perhaps lost 2
chance to increase the mobility of his artillery, just as by failing to
?dag\; Fulton’s submarine he may have lost a chance to invade Eng-

and.

Although Watt in 1784 described a steam locomotive in one of his
patents, he never pushed his conception beyond the paper stage. Boul-
ton & Watt were concerned with the development of stationary engines;
their models rapidly displaced the clumsy machines in the Cornish
mines and were used in many types of factories. They were jealous,
however, of any new developments which might affect their patents
and the lucrative returns. William Murdoch, who later became Watt's
chicf assistant and grew famous as the inventor of gas lighting, had
apparently hit upon the idea for a steam-powered vehicle about the
same time as Watt himself. He made several small models, and the
Boulton & Watt agent in Cornwall, where Murdoch was then em-
ployed, wrote his superiors of one of them that “it answers amaz-
ingly.” The machine was of respectable size, its engine having a three-
quarter-inch cylinder and 3 one-and-a-half-inch piston stroke. Boulton
came down from Scotland and intercepted Murdoch as he set out for
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London to patent his “road carriage.” The employer dissuaded him
from taking action, and returned with him to Cornwall to sec a dem-
onstration of the little machine. Boulton described the trial in a Jetter
of September, 1886, to Watt. “He hath unpacked his carriage and
made it travel a mile or two in River's great room, making it carry
the fire shovel, poker and tongs. I think it fortunate that I met him,
as I am persuaded I can cither cure him of the disorder or turn the
evil to good.”® He effected a “cure,” and he and Watt also checked
for a time the develop of the compound engine and opposed in
general the use of high-pressure steam. They were quite self-righteous
in protecting their commercial interests at the expense of the advance-
ment of technology.

However, within a few years both Oliver Evans in the United States
and Richard Trevithick in England were using high pressures for their
“road engines.” Trevithick completed 2 model in 1801, and an im-
proved machine in 1803, both of which hauled heavy loads on a track.
Soon other inventors produced locomotives that hauled coal and led
to George Stephenson’s Rocket, which in 1825 hauled cars on the first
public railway, the Stockton & Darlington in Yorkshire. Meanwhile,
carly in the century William Symington in England and Robert Fulton
in America had used Watt engines in successful steamboats.

The fascinating story of steam transportation has no full place in
2 volume devoted to another type of motive power, but the free steam
carriage bears a direct relationship to the automobile, and the fact is
notable that as a vehicle it was cxperimented with many years before
the first rails were laid for locomotives. What is more pertinent, nu-
merous British inventors patented “road carriages” during the first half
of the ninetcenth century. Had it not been for the determined opposi-
tion of horse-coach companies, railroad interests, the owners and'users
of horses in general, and timid pedestrians, steam-driven omnibuses
and even steam-driven private carriages would soon have b_ef:omc com-
mon sights on English roads and the strects of English cities. It was
in England at this time that industry, shop practice, inventors, and the
requisite capital were all most richly found, and there good roads for
steam-propelled vehicles were available. But Parliament by a succes-
sion of acts limited and repressed a growing movement, which might
have given Great Britain world leadership in developing modern motor
transport, Finally, by the Act of 1865, self-propelled vehicles were for-
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bidden the highways unless each was preceded by a man carrying a
red flag’

Fortunately the steam-propelled vehicle in 1876 could freely usc the
roads of America, and thus fire the imagination of a boy in his thir-
teenth year. Had he been born in England twenty years earlier he
would have been able to see steam omnibuses making runs with pas-
sengers, and even in 1876 the steam tractors and road-rollers produced
in Britain were far superior to any vehicles in the United States. But
what Henry Ford had scen was enough.

3.

The second event of that year 1876 for Henry was the receipt of a
watch, probably a birthday present. It was his own: he could do with
it what he liked. He wasted no time in taking it apart and putting
it together again. Soon he knew in detail its parts and operation, and
‘.‘by the time I was fifteen I could do almost anything in watch repair-
ing, although my tools were of the crudest.” When as a successful
manufacturer he made this statement, he remarked: “It is not possible
to Jearn from books how everything is made—and a real mechanic
ought to know how nearly everything is made. Machines are to a
mechanic what beoks are to a writer. He gets ideas from them and
if he has any brains he will apply those ideas.”

Henry applied the knowledge acquired from his own watch in re-
pairing timepieces for others. One of his diaries states that the first
watch he “fixed” belonged to a neighbor, a boy named Albert Hutchins.
Albert had a big chain on his vest, but the watch to which it was
attached was not running. Henry looked at it, saw what was wrong,
ground a shingle nail into a small screwdriver, and repaired it. The
news of this feat quickly ran about, and the youth was scon busy put-
zmg.:ulmg clocks and watches back into working order, He made most
of hlS’O“'n too.ls. After sceing a mechanic at the Nickleson File Com-
pany in Dctro‘xt }n:king files by hand, he made some small ones him-
self, using knitting necdles. Often, he later declared, he walked to
Dc:.rmt to get materials—screws, springs, and odd pieces of metal
whxc!x he could‘ pick up for little or nothing at various shops.! His
zc:x} in such activity became proverbial. One neighbor was quoted as
saying that every clock in the Ford home shuddered when Henry
approached the house. He was once confronted by some of his com-
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panions with a watch which they had taken apart completely; to their
surprise he took the dozens of scattered parts and in half an hour had
assembled them into a timepicce that ran perfectly.®

The experience of putting a watch or clock to rights was always
exciting to the young mechanic; he learned something from each task,
and that was reward enough. It was later said that William Ford
remonstrated, telling his son that if he continued to do such work he
should be paid for it; whereupon Henry carried on his unrewarded
services by stealth, even slipping out of the house at night to pick up
a watch or get parts.)® His sister Margaret felt that while William
Ford might have made such a suggestion, he would have been unlikely
to press it, as he had long lived with the tradition that neighbors should
help each other, Neither did she believe that Henry had slipped out
of the house; “I never knew of him going out at night to ger watches
and bring them back to repair them.”** In justice to Ford’s own ac-
count, it may be pointed out that of course he would not want her
or any of the family to know.

4

The third event of this significant year was William Ford’s visit to
the Centennial Exposition of 1876.

It is dificult now to recapture the pride and elation which swept
the country in connection with this great exhibition. The United States,
if its birth was dated from the Declaration of Independence, was now
one hundred years old. It was recovering from the disruption and
ravages of the Civil War and from the worst of the 1873 panic; its
recent industrial growth had been prodigious; its inventors had given
the world the steamboat, the telegraph, the sewing machine, the cotton
gin, the reaper, and many other devices, including the practice of using
interchangeable parts in manufacturing. Americans had promoted the
Atlantic cable and built the greatest railroad system in the world. Fn?m
the time of the Crystal Palace Exposition in London in 1851, the in-
terest in such events had been intense. An American Worl(.i’s Fair,
using many British exhibits, had been held in New York in 18s3.
Americans had read with enthusiasm of successive fai:rs at Dublin,
Turin, Hanover, London again, Paris (1867), and Yxcnna (1873).
What better way to celebrate the nation’s hundredth birthday than to
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open on American soil a great exposition dedicated to progress, and
particularly the mechanical accomplishments of man?

The idea was suggested by a number of Americans. John Bigelow,
former minister to France; Charles B. Norton, United States Com-
missioner at Paris in 1867; John L. Campbell of Wabash College,
Indiana; Col. Richards Muckle of Philadelphia—all were credited with
roles in popularizing the proposal. Philadelphia, as the home of In-
dependence Hall, scemed a logical“site. Coolly received at first, the
plan soon gained the support of important groups in Philadelphia, the
state legislature, and eventually of Congress, which authorized the
exposition, provided for a salaried Commission, and permitted the
issuance of stock to finance it. This, with private gifts and appropria-
tions by the city of Philadelphia and five states, realized a total of
$6,724,000. Penn'’s city provided a tract of 450 acres for the site; thirty-
cight foreign nations, including the colonies of France and Great
Britain, agreed to exhibit; and the railroads of the nation offered
reduced rates to the traveling public?®

The great exposition opened on May 10 and closed November 10. As
William Ford would scarcely have visited it during the busy summer,
he probably went in late September or October. He was accompanied
;y tdw‘(z neighbors, Horger and Leslie, and his young relative George

ord.

William Ford, according to his daughter, was greatly impressed by
the exhibits, and particularly by the machinery. In the ensuing months,
he spoke frequently of all he had seen, and what he had to tell greatly
interested Henry.

Machinery Hall alone, covering a space 360 by 1402 feet, the sccond
largest of the exposition buildings, was a wonder-palace of mechanical
cxhibits, Central in it loomed a mammoth Corliss engine rising forty
feet from its platform, with cylinders forty-four inches in diameter
“"d_ 10,400 feet of shafting. It supplied power for almost all the many
cx_hlpns with moving parts. William could not have failed to describe
this imposing machine. He could also have told his son of locomotives,
hyd.m.ulic rams, fire engines, steam drills and lathes. In the English
exhibit was a “steam road-roller,” 2 self-propelled vehicle for surfacing
r(.n.ds. The contest for steam plows, held about the time of William’s
visit, would have led him to comment on such implements.

Had he shared any part of his son’s enthusiasm for transportation
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and power, or even had he been attracted by the unusual, William Ford
would have noted another feature of the exposition—internal combus-
tion engines using illuminating gas. Altogether there were seven. An
American engine, the Brayton, was used to pump air for the aquarium;
the German exhibit in Machinery Hall showed five models of the Otto
& Langen gas motor, ranging from one-fourth to three horsepower; and
a one-horsepower engine was used in the Main Building to operate
a printing press for the London Graphic.!” These gas cngines, of course,
were the forerunner of the gasoline motor.

5.

Because of the profound effect that engines of this general type were
to have upon transportation throughout the world, and on the work
and life of the boy who was just hearing of them, it is important to
trace bricfly their origin and development and define their nature.

A fundamental difference in character of course existed between the
internal combustion engine of 1876—the “gas engine”—and the steam
engines that up to this time had dominated the realm of power units.
This difference is sharper today, but even though the Otto & Langen
and the Brayton were primitive types, it existed in them and had existed
since the first “gas engine” was conceived.

To understand this difference it is necessary only to note the overall
character of the respective power plants. The steam engine required
a furnace or other heating plant, a boiler for producing steam, and in
addition the engine itself with its cylinders and pistons, valves, shafts,
and other machine elements. The combustion of coal (or woo@, oil,
gas) produced no operative force of itself. It heated water, which in
turn produced steam, the agent finally used. In contrast, the internal
combustion engine was a complete unit in itself. Essentially, the fuel
was fed into the cylinder, burned there, and by combustion acted upon
the piston directly. No fire had to be lighted, no water heated. Start-
ing and stopping were instantaneous. The engine showed no KCHdC.ncy
to explode, a danger long present with steam units, and nccdcq little
watching in the course of operation. Even in 1876, although it was
then relatively cumbersome and heavy, its weight and space require-
ments were modest in comparison with those of the steam engine.

In origin, the internal combustion motor was of fairly recent date.
Sonie authorities trace it back to experiments with gunpowder as mo-
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tive power late in the seventcenth century. To the extent that gun-
powder is an explosive agent and the attempt was to drive a machine
by a series of explosions, a theoretical fink can be traced between the
carly experiments and the gas engine. But the gunpowder motors
remained mere projects, for the fuel was not adaptable to engines. The
effort to employ it was forgotten as the use of steam achieved its initial
successes. Not until a full century later did the internal combustion
motor really find a beginning in sound theory, and not until the 1820
did it emerge into cven a stumbling operational life.?®

The experiments and discoveries of Joseph Priestley and others be-
ginning in 1774 furnishing a knowledge of the character and behavior
of oxygen, hydrogen, nitrogen, and other gaseous compounds, undoubt-
edly promoted an interest in using “inflammable air” as a fuel, and
proved eventually to have inspired a truly practical effort. As early
as 1791 John Barber in England procured a patent on a proposal to
employ such “air” for “the purpose of procuring motion.” He en-
visaged a kind of gas turbine, which unfortunately was crude and
impracticable. The patent of Robert Street, taken out May 7, 1794, is
commonly accepted as the first suggesting an internal combustion en-
gine. He proposed to generate gas from tar or turpentine, heating them
in a receptacle from which the vapor would be drawn into a cylinder
by the upstroke of a piston, which would also suck in a flame that
would explode it. His theory had merit, but his machine was too faulty
to protnise successful operation!®

Meanwhile William Murdoch had developed an illuminating gas
from coal, and this product remained for years the most promising
fuel for internal combustion engines. The French engineer Philippe
L:!)on proposed to use it for the engine he patented in 1801, which was
qmtc.\vorkablc in conception. Lebon devised a cylinder and a piston
working within it which operated a revolving shaft; he proposed the
compression of the gas and its ignition by electricity, bath these prob-
l:m's to be solved through the operation of the main motor shaft. His
engine was two-cycle (that is, only two strokes of the piston were 1e-
q\u.rcd to complete a full cycle of engine operation) and also double-
acting: an explosion on one side of the piston would drive it in one
direction, an'd a second on the other side would drive it in the oppasite
one—a practice adapted from the steam engine. Doubtless Lebon would
have encountered many difficultics in developing his invention. The



YOUTH AND THE MACHINES 63

quality of the metals employed was unpredictable; the capacity to ma-
chine them accurately was lacking; coal gas was not yet readily avail-
1ble, or of dependable grade; electricity was in its infancy; the problem
of mixing gas and air in right proportions was still to be solved. Yet
the Lebon design was admirable and he might have produced the first
usable internal combustion motor; unfortunately he was assassinated
in 1804, and it was almost sixty years before his essential design, still
the best in the field, was represented at last by a working engine®®
Speculation, experiment, and even a limited amount of operation
kept the internal combustion engine an active project among technical
men for the next fifty-odd years. Claims for its use go back to 1814.
The editor of the Journal of the Franklin Institute declared in 1828
that fourteen years earlier an inventor had given him a model; it used
“inflammable air,” he said, and “appeared to work with considerable
power.” Samuel Brown in England, who took out patents in 1823 and
1826, manufactured a gas engine which, according to Dugald Clerk,
“was actually at work for some years, and was applied to a variety of
purposes.” Like most inventors up to this time, Brown utilized the
vacuum created by combustion in connection with atmospheric pres-
sure. Clerk declares that Brown built a “locomotive carriage” and
“propelled a vessel with it [the engine] on the Thames,” but difficulties
of operation and the high cost of coal gas as a fuel halted his work.™
After Brown came William Barnett, the first man to comp_rchcn‘d
the importance of compressing the explosive charge before igniting it
and to invent a good igniting-cock. He and W. L. Wright in England,
and Samuel Morey, Stuart Perry, and Dr. Alfred Drake in the United
States, developed up to 1855 various features important to the mature
internal combustion engine: water-jacketing for cooling the motor;
better compression of the mixture; ignition by electricity, ﬂamQ, and
heated metal units; the right point of ignition (at the completion of
the piston stroke); the fly-wheel to regularize and carry forward the
impetus of the working stroke; and other features. While the I}rgnsh
contribution was much the greater, American work was not negligible.
Morey, who had been interested in steamboats, claimed to have de-
veloped a gas engine as early as 1820, using it in a boatncallcti Aunt
Sally, which he operated on Fairlee Pond in Vermont™ Perry and
Drake prided themselves on their improvements in ignition, YVth the
Latter also perceived in 1855 the possibility of employing “liquid hydro-
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carbons, as turpentine, naphtha, oil . . . of tar &,” and pointed out in
2 letter to the Scientific American that “the use of these products as
fuel enables us to dispense with the gas, and the space they would
occupy would be no more than one-twelfth of that required for coals.”
He foresaw light locomotives running 500 miles on a few barrels of
fuel, and ships “making long and continuous voyages, even to China”#
However, none of these American inventors shared in the more rapid
development of the gas engine which was about to begin—a few years
before the birth of Henry Ford.

In this period 18001855 various forces were working for the devel-
opment of the internal combustion engine, and two against it.

Its predecessor, the steam engine, had rapidly opened the gate to
a new industrial era, With the factories, locomotives, and ships it
powered had come epochal improvements in all mechanical and tech-
nical ficlds. When Watt developed his first model, 70 reliable machine
tools existed, and it was impossible to bore a cylinder with sufficient
accuracy to permit its use—the first actually put to use was hamumered
into the final form. The metals necessary for machines were not pro-
duced in dependable quality or quantity to serve industrial purposes.
No standardization of parts had been established, even for screws, bolts
and nuts** The steam engine created sharp new demands for quality
and precision, and these were answered. Better raw materials, better
standards of manufacture, better shop work, brought also many new
inventions and processes which in turn provided new resources in tools,
treatments of metal and other substances, and chemical and electrical
knowledge, all immensely valuable. Inventors working with combus-
tion engines had by 1855 rich mechanical and scientific resources that
had not existed half a century before.

On the other hand, the steam engine tended to impose jtself upon
their thinking. True, they learned from it in fundamental ways—the
usc of pressure by heat in vapor form, the creation of a vacuum, the
knowledge of cylinders, pistons, and shafts. But they also used devices
applicable for steam engines and unhappy in the case of gas engines;
for example, the double-acting feature which provided explosions on
cither side of the piston. This actually interfered with the efficiency
of the motor. In general, they failed to see the gas engine as a mech-

ansm having a behavior of its own and needing to be approached on
s own terms,
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In a similar fashion, the wide acceptance of steam created a certain
prejudice against a new force, and an inertia with respect to it. Steam
had done so much for man that he found it hard to believe anything
else could do more! This was to be a characteristic of young Henry
Ford, as we shall see. It characterized the age. Even when inventors
were not steam-minded, investment capital, the buying public, and the
technical journals were—for many years.

Nevertheless, despite such impediments the existing knowledge of
internal combustion engines and the mechanical resources for construct-
ing them were both sufficient to permit a notably successful achieve-
ment. The time awaited only a spark of genius, even of high resource-
fulness, for the production of a fairly good motor.

Two Italian engineers, Eugenio Barsanti and Felice Matteuci, now
made a definite contribution, although one that was chiefly theoretical.
They worked on the principle that the explosive foree of combustion
should be fully utilized. The Italians, who took out English patents
in 1854 and 1857, built a model employing 2 “free piston”—that is, the
piston operated in a high vertical cylinder open to the air at the top
and was permitted to rise without hindrance (being unattached to the
crank shaft by any rod) and to use the full force of the combustion
of gas beneath it. In doing so it forced up a working piston above it
which turned a shaft by a rack and pinion device, and as the free piston
descended, the working piston under the pressure of the atmosphere
also came down, continuing the work. The burnt gases were then
forced out through exhaust ports. On the return of the free piston 2
new explosion occurred and the cycle was repeated. It was a two-cycle
operation, but the distance the piston travelled was greater than had
been the case in previous cylinders® Barsanti and Mattenci never
manufactured their engine for commercial use, doubtless because cer-
tain details were faulty, but their work was soon to have an effect
upon others.

The first motor to achieve commercial success did not, however, use
their basic design. Jean Joseph Etienne Lenoir, a Belgian residing in
Paris, who took out a patent on January 4, 1860, went back for in-
spiration to the Lebon two-cycle, double-acting motor of 1801. He
soon added a carburetor for mixing liquid hydrocarbon to fc{rm a
vapor, and had the advantage of better machining for his cylinder,
piston, slide valves, and other machine elements, and better electric
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mittee for Trade which passed on all patent applications and was
doubtless a factor in the award of a patent on their gas engine (April
21, 1866). Although Otto and Langen did not fecl that their machine
was ready for commercial production, they entered it at the Paris Ex-
position of 1867. There happily Reuleaux appeared again—as a judge.
He did not hesitate to point out to his associates how much better the
Otto & Langen was than such competitors as the Lenoir and the Hugon,
and it was awarded the gold medal™

Renleaux was of course on sound technical ground in thus helping
to reward his friends. With its free piston and long cylinder open at
the top the German motor did not heat excessively, and while noisy
in operation, it was actually quite dependable, Above all, its gas con-
sumption, about forty cubic feet per horse power hour, was only half
that of the Lenoir, or less, and represented in terms of Philadelphia
gas of the 1870's a cost of about 57 cents per hour, actually less than
that of a small steam engine®

The Otto took hold slowly. In fact, several years of difficulty elapsed
before Langen succeeded in 1872 in founding the Deutz Gas-Engine
Factory at Cologne and began quantity manufacture. He was fortunate
in employing Gotdieb Daimler as chief enginecr. Daimler instafled
his former assistant William Maybach as chief of production, and the
two quickly improved the machine. Without increasing the cylinder
diameter they doubled the efficiency of the motor, reduced gas con-
sumption sharply, simplified the entire unit, and made it more precise
and reliable. They achieved an output of twenty-five engines per month
by the end of the year, and in February, 1875, had raised the total to
ninety. By that time 2000 motors had been made and sold in Germany,
while the production by authorized agents in England was perhaps
as large, one manufacturer alone having made 700 It was engines
of this type that were exhibited in Philadelphia in 1876.

The Otto & Langen was the first single-acting engine to achicve wide
use. It now operated on about twenty-six cubic feet of gas per horse
power hour, a cost only two-thirds that of 2 small steam engine, While
cumbersome and noisy, it could be manufactured in small units of
onc-.hnlf horse power or more, and was much more compact and con-
venient than a steam unit. As it sold in increasing numbers, the knell
of the steam engine as a unit for small shops had been clearly sounded.

However, the Otto & Langen had a formidable rival in the United
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States and to some extent in England. This was the engine developed
by George B. Brayton, an Englishman residing in Boston, who took
out his first patent on April 2, 1872. After the discovery of petroleum
in Pennsylvania, signalized by the well brought in by “Colonel” E. L.
Drake in 1859, kerosene, gasoline, and crude oil had come into increas-
inguse. By 1873 Brayton had substituted crude petroleum for gas, thus
becoming the first to use this fuel for internal combustion engines.*

Brayton's motor was a two-cycle type, and like the Otto & Langen
was single-acting. The petroleum was vaporized in a separate chamber,
compressed, and fed into the bottom of the cylinder over a burning
light which ignited it at once, so that it burned in a continuous flame.
There was no explosion, The gas merely burned, activating the piston
by heated air, as in the famous caloric engine of Ericsson. The motor
was easy to start, relatively noiseless, and the consumption of fuel was
claimed to be no greater per horse power hour than that of the Otto*
American observers reporting on the two for technical magazines in
1876 seem to have preferred the Brayton. In the Scientific American
Supplement for May 27, 1876, appears a paragraph in an article, “Gas
Engines,” which rather amusingly reveals this attitude. “The Brayton
machine,” it runs, “is a fine picce of workmanship, and in its working
is smooth and equable, resembling in all respects, externally, a well-
proportioned steam-engine. [That predilection for steam!] The Langen
& Otto engine, however, looks like any thing rather than it, and its
action is widely different. When the charge is fired beneath the piston,
the latter, with the rack attached, is shot upward with great velocity,
descending slowly while in connection with the shaft, giving to it a
very irregular and uncomfortable appearance, causing a kind of vague
fear that the whole piston and rod or rack might be projected from
the cylinder. After a little watching of it, however, this feeling wears
off, and as the sudden impulses given the piston are found to recur
with perfect regularity, one begins to have confidence in it, ax:xd to be-
lieve that this, as well as the Brayton machine, is an ingenious and
creditable piece of work.”

The favorable opinion of the Brayton held by such observers should
be remembered, for it was to have far-reaching effects, both on the
American automobile industry and on Henry Ford personally, Of

i p i ficient
> Lenoir had of course employed it, and Fesmgidre had devised 2 cumbersome but ef
cuburcior for liquid fuch. Stll, gencral pracece in Erance had been to operatc with gas,
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course, the Otto model at that time was the “atrnospheric,” free-piston,
wocycle engine, An improved and quite different machine, “the
silent Oto,” would soon appear, and in competition with this the
Brayton quickly showed fatal disad ges. In 1878, 1, Dugald
Clesk produced his first two-stroke or “Clerk cycle” engine, which by
virrue of high efficiency achieved a great success in Europe and America.

Already, in 1876, when William Ford surveyed the wonders of prog-
ress at Philadelphia, an alluring new world of motive power was be-
ginning to be revealed. It is possible that the Dearborn farmer brought
a glimpse of it to his son. It is also possible that he may not have
recognized its importance, already so clear to many American engi-
neers. The celebrated Corliss eagine, the other steam motors, the many
machine tools, the extensive watch exhibits (the Waltham Watch
Company showed in detal} the manufacture of watches by machinery),
wire-making, pin-making, and the Bell telephone, which 5o electrified
the Emperor Dom Pedro of Brazil, would have been more obvious topics
for his comments. Unquestionably, however, Henry seceived from his
father's reports a sense of general excitement about the possibilities of
the machine world. Here was the alluring ares he had already longed
to explore at first hand; and doubtless the news he heard of wonders
at Philadelphia helped harden his resolve to leave the farm for this
expanding area of new power. He was already enough of a mechanic
to realize that he had touched only the outmost edges of the activity
that so completely fascinated him.

6.

During the next three years Henry matured his determination to
Ieave home and win a personal experience of the machine shops and
factories of Detrair. He was finishing school and still specially inter-
gstcd ip mathematics, but inclined to repair watches behind the shelter-
ing wings of his geography, a book whose ample dimensions seemed
specially designed for such operations® He attended county fairs with
!\is father, brothers, and sisters. He went happily to the circus when
its tents arose every spring near Michigan and Wyoming Avenues™
He took produce to Detroit, and did a larger share of the farm work,
as vhn mounting sirength and years now made appropriate. This ac-
tivity, of course, merely sharpened his desire to get away to town and
the work he preferred.
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Apparently he had not yet become much interested in dancing or
the other purely social activities of the neighborhood. He and Edsel
Ruddiman went to church Sunday nights. “Neither of us was very
religious,” Ruddiman explained years afterward, “it was more to be
together and be doing something than to go to church.” The two also
rode horses that William Ford boarded for certain Detroiters, for the
animals needed to be exercised®® Edsel planned to continue his educa-
tion through high school and college. With Edsel and others Henry
skated in winter, learning early and becoming quite proficient. But at
times he took solitary walks about the countryside, particularly in the
woods of the Ten Eyck estate and adjacent tracts bordering the Rouge
to the cast. “It was virgin forest,” said his sister in 1951 “He liked
that area.”*® These boyhood rambles perhaps had their part in his
choice of the region as a place of residence more than forty years later.
At home and school, 2 mischievous delight in practical jokes remained
one of Henry’s prime traits®®

More and more, Henry’s inquiring mind and instinct to experiment
involved him in 2 number of simple mechanical projects. In later years
he said that he had a work bench in his bedroom at the head of the
stairs,*® and when the house was “restored,” a bench appeared in thz¢
room, Margaret was positive that none had ever been there, “Thers
was nothing upstairs except his dresser and a little stand he kept tsisfes
in, and his bed, of course.” His tool bench was actually in the kitzher;,
she declared, near the east window; Jane Flaherty, then managisy e
household, was quite willing to have it there.** It is possible th.z0 4,
occasion Henry did some watch-repairing or other work upuzies oz
the little stand; but the important fact is that he had a tool bers%, 224
constantly used it.

One episode which Henry Ford mentions in a notebook e ghae
he seized every opportunity he could to examine machinery 224 ..,
it. At fifteen he investigated a steam engine at the Dearbrrs; gryziff
—a Fulton, made in Detroit—choosing a Sunday when it wzs %, f{.

wanted to study the operation .of a slide valve. “}I’I’ﬂm:f] Yo Lopan
to dismantle the engine and laid some of the units on 2 % (¢ 1o
dust close to it. One was a heavy cylinder. Ashe thre £5 oty yem
inside the engine to find the steam ports and discaver Ly ¢fie galve
controlled the steam, the cylinder rolled down, pinnirg 124 4o, tighds-
He was trapped; though uninjured, he was unable ¢, 4. £ et
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he could remove the cylinder. This proved quite impossible with his
left arm. But he perceived that if he could dig the sawdust away on
the farther side, the cylinder might roll off of itself. He worked for
half an hour, and finally cleared 2 trough into which the heavy unit
slid. Then he continued his investigation of the engine! *

Quite resolved to leave the farm and seek a job in Detroit where he
could work with machines, Henry discussed his ambitions with his
father. “I don’t think there was any dispute at all,” says Mrs. Ruddi-
man. “He [Henry] just gradually led up to the move he took.” Wil-
liam Ford, she pointed out, was a quiet, kindly, understanding man.
“We felt that we could go to father and talk to him, and things would
st}:lai%}:gcn out. . . . When it was explained to him, he was reason-
able.

While this was undoubtedly true, it was also true that William Ford
believed that a farmer’s life in the United States was exceptionally in-
dependent, self-respecting, and satisfying. As a boy he had experienced
the hardships and frustrations of tenantry; and his experience in Ire-
land had made him deceply appreciative of owning his own farm, and
being able to save money against hard times. As a farmer he was also
a public official~a member of two school boards and for years a justice
of the peace. He read his New York and Michigan newspapers and
discussed public affairs in the evening with neighbors like George Me-
Cormick and A, Horger. What more could a man desire? He was
not al?lc to gauge at their true value his son’s rejection of agriculture
:Lnd. his passion for machines, for he regarded both as youthful feelings
which a few years of experience would dispel. Henry Ford later de-
scribed the situation in restrained terms when he wrote: “My father
was not entirely in sympathy with my bent toward mechanics. He
thought that T ought to be a farmer.”** Thus on both sides there were
deep convictions.

As the year 1879 advanced the time came for decisive action. Henry
had now finished school. On July 30 he began his seventeenth year,
an age x!xcn regarded as closer to maturity than it would be today. He
had attained something like his full growth physically: he stood about
five feet cight, and while slender, had a tough, wiry strength. Not only
had his distaste for farm work increased, but the fact that his mother
was no longer living lifted the last legitimate hold that he felt the
home had upon him. “I never had any particular love for the farm,”
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he told Edgar Guest in 1923. “It was the mother on the farm I loved.” **

On December 1, 1879, he left the farm and went to Detroit. Some
question surrounds the circumstances of his leaving, It is clear that he
went without saying anything to his family, who discovered his absence
only after he had gone; his sister admitted this, However, he never
spoke of “running away,” and Mrs. Ruddiman says that his father and
the family knew that he was about to go, William Ford interposing
no obstacle. The father, she states, was “sympathetic and understanding
of Henry’s desire to supplement his mechanical training and education
with actually working in a shop.”*® Still convinced that his son’s
obsession with machinery was something he would outgrow, William
perhaps decided that the way to cure the boy was to let him get a taste
of shep work.

Mrs. Ruddiman points out that “it was not like Henry, cither at that
time or later, to move unthinkingly into a strange situation or to work
with people he did not know.” This is true; Henry would certainly
have considered his movements well. Mrs. Ruddiman also thinks that
William Ford arranged with the Flowers’ machine works, operated
by friends, for his son to work there. It is possible that William did,
or was in process of doing so. But Henry did not go to the Flowers’
shop; he went to the Michigan Car Company at Grand Trunk June-
tion.” Here he found employment in a plant which in 1884 was called
the largest of its kind in the United States, and in 1879 was certainly
the largest of all in Detroit. This fact may have had something to
do with the youth’s choice of a first employer.
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able.”
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To serve such units and carry an increasing volume of passengers,
some ten railroads had come into Detroit, several by ferry from the
Canadian side of the river. Chief among them were the Detroit, Grand
Haven & Milwaukee, which as the Pontiac & Detroit had received in
1830 the first charter of any road in Michigan; the Michigan Central,
chartered in 1832 as the Detroit & St. Joseph; the Lake Shore & Mich-
igan Southern, dating through the Erie & Kalamazoo back to 1833;
the Great Western Railroad, a Canadian line, and the Flint & Pere
Marquette. ‘These and several lesser roads used cither the Detroit,
Grand Haven & Milwaukee station at Brush Street and Gratiot Avenue,
or the Michigan Central station on Third Street. The Union Station
was not projected until 1881, when a company bought 2 forty-acre
tract on the river between Twelfth and Eighteenth Streets, built facil-
lties, and after some years began to rent these to individual roads.t

Detroit nevertheless preserved much of its original character. Its
relatively low buildings, none more than six stories, and the concentra-
tion of manufacturing and trade along the river shore had minimized
the impact of industry, When the town had been laid out in 1807 after
adisastrous fire, its planners had made the most of a striking and lovely
situation. At the water’s edge the tilled land and tree.shadowed houses
had stood thirty feet above the stream, while the ground beyond rose
in a series of scarcely noticeable ridges to a height of sixty feet a mile
inland. Fine water views spread out in three directions. South and
southeast across the clear Detroit lay the Canadian shore, and south-
Wwestward and then south the eye followed the broad river toward Lake
Erie. Farther east lay Lake St. Clair, with the Ontario plain visible
beyond it. Wooded islands dotted river and lake, while in all directions
the tall forests of early Michigan and Ontario, broken by farms, made
dark green borders for the blue expanses of water.

Midway in the 1830’s the railroad had been built along the shore, but
for years as seen from the river the town had an almost idyllic charm.
“There is no other de-troit[strait] like it,” wrote a Jover of the city of
its earlier aspect, “with its elevated shores lined with villages, villas,
stately mansions, French farm-houses, windmills, and pear trees of
more than 2 century’s growth; its broad stream deep and clear and no
veto “sandbars’ or ‘snakeheads’ to interrupt, and no fleet of ‘Steam
Tugs' or ‘Lighters’ to aid navigation.” Thus declared Robert E. Rob-
erts in 1855, when the original banks were being graded to the water
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and the shore was already darkened with the smoke of trains and fac-
tory chimneys. By 1879 the industrial concentrations were much more
obtrusive, and the old pear trees, of which only half a dozen had been
standing twenty-four years carlier, some a foot and 2 half through and
a hundred feet high, had disappeared.® So had most of the farms. Yet
partly because of the plan of 1807 much of the look of old Detroit still
remained.

This plan had been developed, after surveys and discussions with
groups of citizens, by Judge Augustus B. Woodward, with the advice
of Judge Frederick Bates and Governor Isaac Hull, Woodward had
come from Alexandria, Virginia, and had been strongly influenced by
the design which the French engineer and architect, Pierre Charles
L’Enfant, had devised for the projected city of Washington in 1791’
The area which Judge Woodward covered was somewhat less than a
square mile, but his plan was such that it strongly affected the future
growth of Detroit.

The Grand Circus, a half-circle about a mile north of the river, and
the Campus Martius (Military Square) about a half mile directly south
of the Circus, were hubs from which various thoroughfares radiated.
While Woodward Avenue ran north and south through these two
hubs, other avenues approached them diagonally. Three—Michigan,
Gratiot, and Grand River—were old territorial roads which ran to Chi-
cago, Lake Huron, and Grand Rapids respectively, They cut across
the rectangular criss<cross of most of the streets which lay parallel to
the river or at right angles to it; and they and other avenues were
extended in their original directions as the city grew. Michigan Avenue
outside the city was long known as the Chicago Road.

The Grand Circus, which occupied an area of 500,000 square feet,
and the Campus Martius, which covered 240,000, were planned as park
areas, as were additional plots known as Center Park, Capitol Park,
East Park, and West Park. For many years they were undeveloped, but
work was finally begun in the 1840, and the year 1879 found their
once ragged and sometimes swampy surfaces lovely with grass, trecs,
ﬂowcxs,_and fountains. Meanwhile, seven more parks had been donated
to the city; six were only from a quarter of an acre to an acre in extent,
but Linden Park, presented in 1875, contained 2570 acres. It lay be-
yond the eastern city limits, but only threc miles from the new City
Hall on the Campus Martius. The year that Henry Ford came to the
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Michigan Car Company the municipality purchased Belle Isle in the
river, three miles in length and about a mile wide at the broadest
point, and began work (completed in 1882) to convert its 985 acres
into the most beautiful of the city’s parks.”

Many of the streets were broad—Washington, Madison, and Macomb
Avenues 200 feet across; Woodward, Jefferson, and Monroe 120; Mich-
igan and Cass 100. They were bordered by elms, maples, sycamores,
and buckeyes, which with the spacious lawns and gardens of hundreds
of residences gave the city north of the river district an air of repose
and beauty. The houses were undistinguished in appearance; a few
in the old colonial style remained, but most of them were severely rec-
tangular, their fronts broken with bay windows, haphazard turrets and
gables, or adaptations of the more recent Mansard style. Iron picket
fences surrounded most dwellings, and iron gates opened upon flag-
stone sidewalks, which were tilted by the winter contraction and expan-
sion of the earth so that they gave precarious footing on dark nights.
Many streets were paved with cedar blacks, the interstices of which
were filled with gravel and tar. In 1883 the city had eighty miles of
wood-paved and twenty of stone-paved strects. The blocks were at first
excellent, but they tended to expand when wet by rains, loosening
sections of the surface.

“On pleasant summer evenings,” says one observer of old Detroit
folkways, “rugs were placed on the stone front steps and people sat out
through the long twilight. Neighbors could see and hear one another
on their steps and there was a good deal of visiting back and forth.
About nine-thirty the neighborhood young people would go to the
corner drug store for an ice cream soda, Then it cost five cents”®
Henry Ford, as we shall see, was working nights, and if he was aware
o}f these pleasant habits and hours was too busy and toa poor to share
them.

Detroit at this time had about twenty miles of street railways, horse
drawn, and a fairly good system of street lamps, a little more than
half of them burning gas, and the remainder naphtha.’ The city hag
ample telegraph facilities, the beginnings of a telephone network,
a waterworks that drew ample supplies from the Detroit vas:r and
pumped it through pipes to the townfolk, a police department with 160
policemen and officials, and a fire department with dmt?cn steam en-
gines and a force of 142 men!* The once uncrowded river was now
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a highway for thickening traffic. “In every direction,” wrote Roberts
in 1884, “are seen the white-spreading sails, floating steam palaces, steam
barges, tugs with long tows of vessels; the jaunty, swift-plying private
steam yachts, the boat clubs’ gigs and sculls, and the ancient canoe
The restaurants of Detroit were numerous, and the best had long
enjoyed a good reputation. They could no longer frecly supply the
venison, wild duck, pheasant, and other delicacies once so abundant,
but food was cheap and plentiful, with excellent fish from the fakes.
H. R. Schoolcraft had made eloquent rhymes about the whitefish:

So fine in a platter, so tempting to fry,

So rich on a gridiron, so sweet in a pie,

‘That even before it the salmon must fail,

And that mighty bonne-bouche, of the land beaver’s tail . «
Its beauty or flavor no person can doubt,

‘When seen in the water, or tasted without.

The city had plenty of hotels, some elegant, some simple, some
wretched; tavesns that made a specialty of visiting farmers and theic
horses; and numerous boarding houses for workers. Its spiritual and
cultural life, though not distinguished, was by no means a meagre one:
it h'ad many fine churches; a public library with 60,000 volumes and
various semi-public libraries; two medical colleges; five daily news-
papers and other periodicals; and four theatres~Whitney's Grand,
Wl}ite’s Grand, the Detroit, and the Park, These theatres, accommo-
dating 5000 spectators, cartied on a tradition that had brought Edwin
Forrest, Charlotte Cushman, Junius Brutus Booth and the celebrated

Edwin Booth, the senior Hackett, and many other distinguished play-
ers to the city.

2.

Accarding to his sister Margaret, Henry at first went to stay with
his aunt, Rebecca Ford Flaherty. Soon he apparently moved to 452
B_:Akcr S,trcct.' William Ford, said Mrs. Ruddiman, did not worry about
hn’ son’s whereabouts, but on his next trip to town looked him up®
It is not clear what his status was at the Michigan Car Company. He
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was paid $1.10 a day, more than an apprentice. But we know more
about the plant than the employee’s relation to it, and can describe in
some detail the place in which the boy began his life with the machines.

The company occupied thirty acres of ground in Springwells, just
outside the city to the west, the main works lying in a triangle formed
by the junction of the Michigan Central with several other roads!
The MacMillans and Newberrys both held important interests in the
firm, the former being dominant. According to a reporter whose
description scems to date from 1877, the plant comprised a number of
buildings, carefully separated to minimize the fire hazard. They in-
cluded a machine shop, a wood-working shop, an assembly shop, and
probably a foundry and other units, although these are not mentioned
in the otherwise clear account. About 1900 men were employed in the
buildings and the yards. The establishment was big, complicated,
bustling, and as efficient as its managers could make it; just the place
to learn how important machine work was done under pressure. And
the work was organized on what then seemed progressive lines, It
followed a plan that provided a crude assembly line.

“Everything goes in one direction,” ran the account. “At one end of
the yard are the materials. The wood leaves the lumber pile, is shaped
in the woodworking shop, and arrives at the setting-up [assembly]
shop. The iron at the same end of the premises divides into two streams
of completed work—one being the wheels, and the other soft castings.
Both streams, however, unite in the machine shop, and from thgre the
wheels, trucks and other iron parts meet the wood in the setting-up
shop, and are united in completed cars, which are pushed forward, §t111
in the same direction, to the paint shop, where they receive the finish-
ing touches, and emerge from the other end of the premises ready for
the rail**® Thus the boy of less than seventeen was introduced to the
idea of routing a product from point to point, using successive scts of
workmen, When more than twenty-five years later he planned a
process of manufacture that became known around the warld,.t_hc
Michigan Car Company may have exerted a conscious or unconscious
influence, 3

The reporter watched with particular interest the work in the assem-
bly or setting-up shop, a roomy building 200 by 8o feet, with four rail-
road tracks running its full length. “The wheels are pléccd on the
rails, the trucks adjusted, and the carpenters, with every piece of lum-
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ber and every iron rod, nut and door slide of mathematically correct
dimensions, swiftly place them together. The writer was at this build-
ing at 11 o'clock in the forenoon, and already the laborers were finish-
ing along the track four completed cars, the materials of which at 7
o'clock were mere piles of timbers, boards, castings and wrought iron”
Such a schedule would mean about ten cars a day, or somewhat less
than the 4500 per year credited to the Company in 1883. Later it was
0 turn out 10,000.'%

We do not know in what part of the works Henry Ford was em-
ployed; the machine shop seems the most probable unit. He stayed
with the company only six days. W. J. Cameron later described the
incident which led to his leaving. “He told me . . . something went
wrong with some of the machinery, and he intuitively saw what was
wrong—after the men, the practised mechanics, spent most of the day
trying to fix it. He shyly kept away while they worked on it, and Jater
he went in and fixed it. The foreman looked at this smart young guy
and fired him. The boss [ie. Henry Ford] said, ‘I learncd then not
to tell all you know.” ¥ Another account says that young Ford quit
in order to avoid discharge: “Unfortunately he had riled the older
hands by using only one half an hour to make repairs that ordinarily
required five hours”*® Ford’s own version in one of his notebooks i
almost telegraphic: “I went to Detroit Dec. 1, 1879 To carshap 6 days
ggt' )i:;to trouble babbiting a box Will tell.” (Unfortunately he never

1

The young worker was back where he had started, but he soon found
employment at the James Flower & Brothers Machine Shop. This plant
was situated at Woodbridge and Bush Streets, two blocks north of the
DCU'_OK River and about a mile southeast of the city hall. It is quite
possible that William Ford had prepared the way, that Henry knew
the door was open, and that when he lost the job at the Michigan Car
Cor'npany, he merely went gver and began work, The magnitude and
varicty of the car plant had probably led him to go there first; now
he had no reason not to join the Flowers, whom he knew personally.

The Flower firm had been organized in 1852, with James apparently
the leader. He and his brothers George and Thomas, all born in Win-
chester, England, had worked as mechanics on the Michigan Central,
v.:h.:n: William Ford may have known them. They had occasionally
visited at the Ford farm, and got fresh produce from it® The threer
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story building they occupied, almost half a century old when they
began to use it, was said to have been the first brick structure erected
in Detroit after the firc of 1805. In 1879 it contained 2 foundry, prob-
ably on the ground foor, where brass and iron castings were made, and
shops where the products, chiefly valves and fire hydrants, were fin-
ished.™ It was onc of the smaller factaries of the city; and to a young
hand who knew the managers, it probably offered better opportunities
for a comprehensive training than most of the larger plants.

Henry Ford and his sister Margaret both speak of his “apprentice-
ship” in Detroit?* and it was doubtless in the Flower shop that this
began. The proprietors represented the English tradition of thorough
workmanship. Unlike the Michigan Car Company, they would not
have paid $1.10 a day to an inexperienced youth, no matter how tal-
ented, but would have insisted upon training him at the low wage
paid to beginners.

We have some idea of the general character of this training. John
Flower, as one of the partners and the president of the Flower Valve
Company, which succeeded the original firm after the partners died
in the 1890's,”® worked in the shop in the days when all three of them
were active. In 1ga1 he spoke feelingly of its high standards: “A man
was trained to draw his blueprints for a job, and, if necessary, make
his patterns, mould his picce, finish and install it.” David Buick, Wil-
liam Purdy, Anthony Weber, and Alex McKay were all trained in the
establishment; and they all became noted as manufacturers, inventors,
and employers of real distinction.?* John Flower’s comment is of
interest as bearing upon one somewhat controversial point resp:c}ing
Ford, When Henry became a successful manufacturer, he disliked
poring over blueprints, demanding small scale models instead. In the
face of much evidence to the contrary, some critics freely asserted that
he could not read a blueprint. But it is evident that if he went _thmugh
any considerable part of the training on which the Flowers insisted, he
learned both to make blueprints and to use them. .

Becausc of his apprentice status, Henry in 1880 was paid only $2.50
2 week. He had found room and board with Mrs. James S. Payton at
452 Baker Street, probably when still at the Michigan Car Company’s
works, which were not far away. As his bill at Mrs. Payton’s was $3.50
aweek, he earned a dollar less than his barest expenses. Apparently he
stayed on at Mrs. Payton’s, using the streetcar or walking several miles
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to the Flower plant; but he at once cast about for means of filling the
gap between outgo and income. He heard that the McGill Jewelry
Store at 444 Baker Strect, a few doors from his lodgings, had acquired
a large stock of clocks from another store that had failed. Henry
walked in and offered to clean and check them. McGill, satisfied as to
his competence, paid him fifty cents for an evening’s work. However,
he would not let his new helper work on the repair bench near the
store window for fear that the public would distrust so young a worker.
When the youth had almost finished with the clocks, he took a bold
step.

“One night,” William A. Simonds quotes him as saying, “I went to
work on the watches waiting for repairs. Mr, McGill was alarmed
when he first learned about it, but after he examined the watches he
was pleased. So pleased that he gave me a steady job. But he was
afraid his customers would not approve of a boy repairing their valu-
able watches, so I continued to work at the bench in the back room,
out of sight

Years Jater Ford had a similar bench installed in Greenficld Village.
He found some of the instruments he had used at the McGill shop, and
acquired others of the correct type to complete a full set of tools for
the McGill store, which he had purchased and removed to the Village
in 1940. He signalized its installation there by repairing the watch of
one of his father’s hired men, Adolph Culling; a timepiece he had
obtained from Culling’s descendants because, he said, it was the first
watch he had ever handled, A bystander who observed the seventy-
seven-year-old Ford at this task remarked that since he lacked 2 jew-
eler’s glass he scemed not to be the complete watchmaker. “I never
us':d one,” retorted Ford, “and I don't have to usc one now!” In a fe
minutes the ticking of the repaired watch announced the truth of his
declaration.®

Henry worked nights at McGill’s for $2.00 a weck, thus giving him-
sc}f 2 margin of a dollar a week over his board and lodging”* He
might well have considered his life hard, but apparently he never
lh?ug'ht it so for a moment. Rather he seems to have felt that he was
enjoying cxceptional opportunities for self.development, for he was
"“m“,’,g both by day and by night. “I was never ticed,” he said years
later. “T was always enjoying what I was doing, and always had plenty
of energy for it* He remarked as a man of sixty, “No work is ever
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hard,” and declared that a man ought to dream of his work day and
night. “If he intends to remain always a manual laborer, then he should
forget about his work when the whistle blows, but if he intends to go
forward and do anything, the whistle is only a signal to start think-
ing. . .. The man who has the largest capacity for work and thought
is the man who is bound to succeed.”**

In spite of his day-and-night schedule, Henry still had time for think-
ing, and for some diversion. As for reading, a brass finisher named
Samuel Townsend had recently come from England, and had brought
a magazine called English Mechanic and World of Science, which he
lent to the apprentice. In this Henry read about the gas engines that
had been developed by Dr. N, A. Otto and that had been exhibited at
the Centennial Exposition. The improved Otto engine was patented
in the United States in 1877, and soon afterwards manufactured here.”
Henry Ford always remembered reading the English magazine, men-
tioning it both in his testimony in the Selden Patent Suit in 1904 and
in his autobiography. He had no perception at the time of the great
future that the Otto engine would inaugurate. “It ran with illuminat-
ing gas, had a single large cylinder, and the power impulses being thus
intermittent required an extremely heavy fly-wheel. As far as the
weight was concerned it gave nothing like the power per pound of
metal that the steam engine gave, and the use of illuminating gas
seemed to dismiss it as even a possibility for road use. It was interest-
ing to me only as all machinery was interesting.” g

Nevertheless, Ford later wrote: “I followed in the English and Amer-
ican magazines which we got in the shop the development of the
engine and most particularly the hints of the possible replacement of
the illuminating gas ‘fuel by a gas formed by the vaporizing of gaso-
line.” He added that the gas engines “were received with interest rather
than enthusiasm,” and that no onc expected more than a limited usc
for them. He himself “followed its progress, but only from curiosity.” "
Probably his interest was definitely less than he later described it, for
after the coming of the automobile he had various reasons for wanting
to believe, and have others belicve, that he had manifested an early
curiosity about the internal combustion motor. When in 1882 he turned
to engines, it was the steam types which intcrested him and provifkd
him with a livelihood, and when he thought of power at any time



84 FORD: THE TIMES, THE MAN, THE COMPANY

during this period, especially for locomotion, he undoubtedly thought
of steam.

Henry left the Flower shop at the end of nine months, in the Jate
summer of 1880, seeking more experience® “In the Detroit shops we
had to serve as apprentices for four years,” he recalled later. “Only a
few boys could get into cach shop at a time and when we did get in
the men showed us how to do a few things very well. That’s why
1 changed; so that I could learn more about different things.”*® He
moved on to a firm where he would work out his apprenticeship,
keeping the status he had held at the Flower plant, and even accepting
at first a loss of fifty cents a weck.*

His new place of employment was the Detroit Drydock Company,
the largest of Detroit’s shipbuilding firms, whose plant was at the foot
of Orleans Strect on the Detroit River. The company had been estab-
lished in the early 1850’, but under a different name. After several
changes in ownership and title it was incorporated in 1872 under the
above designation, with John Owen, for some years previously a part-
ner, as president, and Frank E. Kirby as consulting and construction
engineer. Its Detroit yards had two docks and a seven-hundred-foot
frontage on the river. An illustration published in 1884 shows a ship
in each dock and a third on rails to the west, with a large building
between the docks which might be a machine shop. In the rear arc
an office, an iron and brass foundry, an engine works, a hotel, and a
boiler shop—all labelled. At Wyandotte the company owned other
docks, with 2 saw mill, carpenter shop, boiler shop, and smith and
machine shops. The two plants, which employed more than six hun-
dred men, were busy chicfly in building vesscls, “cither of wood, iron,
or steel,” although they also repaired ships and boats. Their business
was a growing one; in 1879-84 they constructed a total of thirty-six
vesscls, as against thirty-four in the twelve years previous. Steamers,
barges, barks, schooners, tugs, steam ferries, and car barges were made,”
and for many of these craft the company designed and built engines
ranging from 600 to 3500 horsepower®

In retrospect, Henry Ford apparently thought of the Detroit Dsy
Dock Company as the plant where he got his training as a machinist.
In My Life and Work he writes as if he went directly there from the
ferm, mcx.nioning no other firm, and it is the only plant of this period
cited by him in his testimony in the Selden Patent Suit, It was of course
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the last place at which he worked as an apprentice, and he stayed there
perhaps three times as long as at the James Flower & Brothers' shop.

The most colorful figure in the Dry Dock Company, very important
in all its activities, was its consulting and construction engineer, Frank
E. Kirby. Then thirty-one years old, a graduate of Cooper Institute in
New York, he had had experience in the East. Already he had built
the Wyandotte shipyard for Eber B. Ward, and had been designing
engines and vessels for the Detroit Dry Dock Company, with which
both his father and brother were associated. Apparently he kept a
quasi-independent status, working for the Detroit Shipbuilding Com-
pany and others, although in 1880 he may have been devoting himself
entitely to Dry Dock Company affairs.®* Henry Ford one day had
a fleeting contact with him. The young apprentice was pushing a heavy
load in a wheel-barrow up a steep incline into a ship, keeping his fect
with difficulty. Kirby, passing by, noted the struggling youth and called
out to him: “Stick in your toenails, boy, and you will make it!” The
remark stayed in Ford’s mind. During the First World War he sum-
moned Kirby to build Eagle boats for the Navy, and told him of the
episode. “I have been sticking in my toenails ever since,” he remarked.
His opinion of the marine engineer was high; and either as a tribute
to his skill, or an indication of his influence upon the Ford career,
Kirby's name appeared above the portals of the Engineering Labora-
tories Building at Dearborn many years later, along with the great
scientists and inventors of the world!*

At the Dry Dock Company young Ford was employed in the engine
works. From his point of view this must have been a happy circurn-
stance, for he acquired firsthand experience of various types an_d sizes
of power plants. In 1016 he told of an incident which marked hx§ term
there. “I had cleaned up and was sitting down,” he recal!cd, “enjoying
a minute’s rest as only the man who has earned it can enjoy rest, when
John Denaldson, the foreman, came through. He Jooked at me and
grinned at my attitude of careless relaxation. Some of the men had
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been lazing just as I was, had sprung to attention and tensity as they
saw the ‘boss’ approach.

“*“That’s right, he said to me. ‘Make no pretense because I am the
boss. Sit there and smile at me. I'd rather you'd do that than make a
bluff at working just because the boss is passing.’ ”**

The youth had no particular difficulties during this preliminary
period. “I passed my apprenticeship without trouble—that is, I was
qualified to be 2 machinist long before my three year term had ex-
pired,” he declared in 1923°° Although his wages were probably soon
raised, for some time he continued to repair watches.

His knowledge of watches had become wide and detailed, and al-
though he was not yet twenty he was speculating on the possibility
of putting it to creative use. “I thought that I could build a good
serviceable watch for around thirty cents and nearly started in the
business. But I did not because I figured out that watches were not
universal necessities, and therefore people generally would not buy
them. Just how I reached that surprising conclusion I am unable to
state. . . . Even then I wanted to make something in quantity.”** Ac-
cording to one biographer, Ford calculated that if he could turn out
2000 watches a day, the thirtycent cost would be possible, He started
to design machinery, working at night with a vise clamped to the
window sill of his room at Mrs. Payton’s, A young schoolteacher in
an adjoining room complained of the noise, and he had to stop. Still,
he went on planning, procuring a partner, and then became daunted
by the task of disposing of the 2000 watches a day—6o0,000 or more
a year," and gave up the project.

3

.chry Ford apparently left Detroit some time in 1882, In 1904 he
said that he left “about 1883, but in onc of his diaries he seems to set
the date somewhat earlier, and his sister Margaret and Marvin Buck-
bcrrx both give it as 1882, Buckberry says it was “early” in the year;
Ehc time may have been spring, for the likelihood is that he worked
in the vicinity of Dearborn for some time that summer4® His grand-
father Patrick O'Hern had just died; his sister Margaret was now in
full charge of the household.

.\Vxllm.n Ford wanted Henry to return, and perhaps expected to find
his son tired of shops and ready to become a farmer, Henry left his
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boarding house in Detroit and made the farm his postal address and
a residence between jobs. But apparently he did not work on it for at
least a year, and he was never to do so again regularly. His brother
John, now cighteen, and William, twelve, could give his father all the
help that was nceded. The Ford News for September 22, 1923, may
give a cluc to what happened. In an article, “State Fair Crowds See
Greatest Ford Exhibit,” it is stated that next to a McClure thresher of
1843 was “the thresher of later date, operated by steam engine No. 345
of 1882, which was built by the Westinghouse Co. of Schenectady, New
York. In 1882, it was stated that Mr. Ford operated this engine for
83 days, for a prominent Dearborn farmer.” This man was John
Gleason, who had a small farm in Redford township. Margaret Ford
Rudiman believed that it was through Gleason, while working for him,
that Henry met John Cheney, state or district representative of the
Westinghouse Engine Company of Schenectady, who employed him
to service the engines of various farmers in southern Michigan**®

We have from Henry Ford a sworn statement that not long after
leaving Detroit he was employed by the Westinghouse Engine Com-
pany as an expert, and went on the road, “setting up traction engines.”
He did this, he says, for about 2 year. Ford explained how the West-
inghouse, like the Nichols, Shepard machine, could travel under its
own power, and then by a change of belts could be used for threshing
or sawing wood. He stated that he dealt with about twenty of these
Westinghouse engines while working for the company in southern
Michigan** Mrs. Ruddiman remembered that “my brother travelled
around quite a bit during this period,” although she thought that he
operated engines and did not do repairing. But Ford’s own testimony
is preéise o this point; he was an “expert.” It is possible that hctwc.:n
his jobs with steam engines Henry was busy helping his father with
farming, An item in the Detroit Free Press for November 20, 1883,
states that “Henry Ford, driving a horse drawing 2 manure wagon was
seriously injured about 4 pam. on Sunday, November 18, by the animal
running away and collapsing the wagon. The horse was stopped by
afence” But it is by no means certain that this was Henry FQrd the
future industrialist, for he had two uncles of that name on neighbor-
ing farms,

*That Heary worked on the Gleason farm was confirmed in 1952 by Fred Gleason, Joha's
nephew, See his Reminiscences, Ford Archives.
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It is possible Henry may have worked also at one or more plants in
Detroit during these first three years after his apprentice work. We
have a letter apparently written to him by a fellow worker, dated Jan-
uary 14, 1884, but unsigned. It throws a limited amount of light upon
his associations—enough to justify quoting it:

Dear Friend

1 suppose you think I was never going to writc to you I have been tassel-
ing the cros cut Saw most of the time since T been hom I think I would a
little rather rassel a screwdriver and nippers I wrote to rochm but have
had no answer yet I wish I was in there to work I suppose you and your
mash tripped the lite fantastic toe newyears night. I was down to the rink
newyears and skated a rooler clean off of my skates take a look around
rochm and writes and see if they are busy his is all at present Old chum

Write soon **

This short communication brings a welcome breath of humor and
liveliness into the story of a young man who might otherwise be
thought of as rather painfully dedicated to his machines. It is clear
that in the previous months he had gone about with a companion who
liked to have a good time.

Another letter to Henry surviving from these years came from a
young woman nearly his own age, a second cousin, Mary Catherine
Noble. Her mother had been Rebecca Ford, a first cousin of William
Ford, and had married William Noble, one of the Scotch Settlement
farmers. Noble had been born in Aberdeen in 1817, and in recent years
apparently had removed to Detroit.** Henry knew the Nobles while
working in Detroit, and was on close terms with them in 1884. In
Mary Catherine’s ¢ ication we get a glimpse of several sides of
the young man not previously in evidence,

64 Sibley St., Detroit,

834.
Dear Henry, November 17, 1884,

You remember what I said on Sunday, and now I want to ask you again
to be sure and not lose this chance of hearing Mr. Moody. You will probably
never have another one.

And Henry perhaps you will get helped there, as you may never be if you
stay away. And just think how much better it will be for you to go to 2
little trouble to come in and do all yore can to be led into the right way, than
to just et it go by and perhaps never come into the band of soldiers for
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Christ. For, as Mr. Brown said on Sunday, the Bible is true and if so than
Christis the only way by which we can be saved.

I am so glad you are going to college. An education is a good thing to
have. A man is of s0 much more account in the world if he has one.

And that is partly the reason why I am so anxious to have you come in
next Sunday night. If you begin your studying as a Christian, then you will
do your work with more satisfaction, as it will be with a more definite end
in view. 1 tell you Henry, an educated, Christian is one of the grandest ob-
jects on the face of the earth.

Another reason why I want you to come to the meeting is so that John
will come too. You are your brother’s keeper, and it seems to me as you are
older than he is and have stronger principles, you are some what responsible
for him. Please have him too. If not him, then some body else.

The meeting is at White's Theatre on Randolph St. at half past seven.
You ought to be there by or before seven at least. Be sure and be there early.
Brother Jame[s] and Jame[s] Ruddiman are coming in.

We would like to have you come here and see us when you come in to
school. Where are you going to stay. There is a young man here who used
to go to Goldsmith’s and who wants a room mate. He has a very pleasant
room and is a good young man too. Unless you have some other place I wish
you would come here, I think it would be pleasant for you and for us too.

Please come in Sunday night and bring Joha too. There will be fine sing-
ing too 47

Your true friend, M. C, Noble.

Mary’s fervor for religion was characteristic of worthy young women
of her day, and her devotion to Dwight L. Moody did not indicate any
extreme attitude, for Moody’s preaching stressed faith-by-works and
the positive side of Christianity in general. As for Henry, he had
apparently shown enough interest in religion to make his cousin be-
lieve that his faith could be strengthened. In later years he told W. J.
Cameron that as a youth he had gone to many Detroit churches with
the feeling that he might find some creed that would mean more to
him than any had as yet, but that he had ended this experiment in
much the same state in which he began it.* His sister Margaret said
that the family’s attitude toward church was liberal; the children often
went ta other places of worship than their own.®

Henry appears in Mary Catherine’s letter as a young.man”of char-
acter: “you are older than he is and have stronger principles,” and he
also appears as one who was still trying to improve himsclf by further
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education. This was not “college™ in the proper sense, but a schoal for
commercial training. The Goldsmith, Bryant & Stratton Business Uni-
versity was located at x43~153 Mechanic’s Hall, Griswold Street, De-
troit, not far from City Hall. Its advertisement in the 1882 Detroit
Dircctory shows that it taught bookkeeping, business transactions of
vatious types, shorthand, and typewriting. One of a chain of so-called
Bryant & Stratton Colleges, it had been established in 1857

‘We have no clear evidence as to Henry’s reasons for wanting business
training, but it may be assumed that already his mind was busy with
plans for enterprises of his own, such as his watch manufactory, and
he realized that something more than mechanical proficiency and in-
genuity would be needed. In other words, he already hoped to manu-
facture and sell as well as invent, and felt that this particular time,
when he had work for summers but not winters, could well be de-
voted to training for future operations. He attended Goldsmith’s, al-
though we do not know how long or with what results. Two and
a half months after he received Mary Noble's letter there came another
froru his friend and former fellow worker, again unsigned, and dated
February 4, 1885, which is worth quoting in part:

. Dear friend

T received your letter and was glad to hear from you I have quit the
wrastleing business and gon in to bottoming chairs since the snow came
which I find much easier and not quite so much preashure on the am . .
Thad a letter from Rochm about to weeks ago  he said they were enable as
e e e e m e we rote him since that jf there was no
1d fike to know as i would have to look
*» myself in readiness to come to him at
AT e T S i gointo
ent hoping
your head

The ch\.xm’_s letter confirms Henry's attendance at the business cal- *
lege, and indicates that steady work of the kind they both wanted was
ot casy 50 get. Hcfxry Ford apparently still had a connection with the
West Engine Company. On August 4, 1885, he and John
C_hcncy were employed by the firm to assemble a ten-horsepower en-
gine, No. 739, at Milan, Michigan™ At some time during this year
he also repaired an Otto engine at the Eagle Iron Works in Detroit.
Buckberry notes that he made the repairs “and also studied the mech-
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anism.” Ford himself in 1904, when cross-examined on August g in
the Selden Patent Suit proceedings, testified that he saw such engines
repaired and “did some work on them” at the Eagle works® Thus
he seems to have been getting such work as he could, but not so much
as he would have liked. Apparently in the summers, when not
employed by Westinghouse, he continued to operate an engine for
Gleason.®

He was now twenty-two, and ready to put his encrgies into a job or
a project that suited him. He had a social life, with both men and
women friends. He may have felt a transient interest in his cousin;
she seems to have had one in him. Mary Catherine married in 1893, at
the age of thirty, and as Mrs. Bell bore one son who became a doctor.
Her earnest, lively personality lights only a moment of the Ford story,
but it tells us something of the companionship young Henry Ford
knew as he was completing his apprenticeship for a larger life.
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THE BROADENING STREAM

OPERATING oOr repairing steam engines in the summer, finding occa-
sional work in a Detroit factory in the winter, overhauling his father’s
farm implements and lending a reluctant hand with other farm work,
Henry Ford in 1884 was restlessly looking for some opportunity in the
machine world that would satisfy his instinctive demands. According
to his later declaration, he was also vaguely pondering the problem of
a horseless carriage. In various parts of the United States other young
men, most of them destined to affect the career of the Ford Motor
Company, were groping toward a satisfying activity.

In a little Iilinois town Charles E. Duryea had turned from the farm
to establish a bicycle shop. Not long before he had written a high
school graduation thesis on “Transportation other than rails,” in VVhiC_h
he predicted that a flying machine would eventually cross the Atlantic
in half a day!® .

In Dayton, Ohio, a mechanic named H. K. Shanck was making tri-
cycles and trying to develop a gasoline engine to drive one. Two years
later, at the Ohio State Fair in 1886, he exhibited a model that uged
liquid fuel and employed electric spark ignition; young Duryea 55"’;
it and soon became haunted with the vision of 2 gasoline motor wagon-

In 1884 Elwood Haynes relinquished his principalship of the Port-
land, Indiana, high school to set out at twenty-seven for Johns Hop-
kins, where he would study science and engineering. He had already
invented a process for producing tungsten chrome steel.®

In Cleveland, Ohio, the sturdy, twenty-four-year-old Scot Alexander
Winton had just taken a job at the Phoenix Iron Works. He would
soon leave this work to begin making bicycles, and still later devise 2
horseless carriaget

At Lansing, Michigan, Ransom Eli Olds, aged twenty, was helping

2
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his father design a gasoline engine, which they would begin to manu-
facture in 1885 at Pliny Olds’ machine shop on River Street. Familiar
with steam engines, young Olds would soon adapt one to a tricycle.

I Detroit, sixteen-year-old Charles B. King, the son of a retired gen-
eral, was attending preparatory school, working vacations in machine
shops, and planning for an engineering course at Cornell.®

These were only a few of hundreds of Americans who made part
of the broadening stream of mechanized industry that was already
moulding American life and soon would dominate it. Some, like Henry
M. Leland, were developing high precision skills in the better shops
and factaries; some, like John and Horace Dodge, were young ma-
chinists moving from plant to plant; still others, like W. L. Grout, were
to be found in sewing machine works; or, like W. A. Patterson and
the Studebaker brothers, in carriage manufactories; or, like Thomas
B. Jeffery, in bicycle-making establishments.”

All these Americans shared the excitement of a surging industrial
growth and the faith in rapid mechanical progress which quickened
the pulse of the nation and the world. They had seen new machines
appearing almost daily, new methods developing with or without the
machines, and rich industrial empires arising—railroads, oil, steel, struc-
tural engineering, telegraphy, and the more specialized manufacture
of typewriters, scwing machines, fircarms, power pumps, and bicycles.
They had abounding confidence in the future—a dream of industrial
miracles. Yet 5o rapid had been the probing experimentation that al-
ready, both in America and abroad, accomplishment had outrun com-
mon knowledge. All of these restless men were ignorant of many
outstanding occurrences, some of which must now be refated.

2.

These developments had been chiefly in the field of gas and gasoline
engines and in the use of such power units in vehicles.

The progress of steam road carriages had been noteworthy even
though ‘it offered little practical result. Richard Dudgeon’s operable
vehicles of 1856 (exhibited at the Crystal Palace in Lo_ndon)_, and 1860;
Dr. J. M. Carhart’s steam buggy of 1871 at Racine, Wisconsin; 2 model
built at Green Bay, Wisconsin, in 1875, in response to an offer o.f a
$10,000 prize made two years earlier by the state—this model making
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a 200-mile run and achieving twenty miles an hour on a good road;*
the De Dion, Bouton, and Trepardoux models in France; John and
Thomas Clegg’s four-wheeled steam car of 1884, the first self.-propelled
vehicle in Michigan—some at least of these models must have come to
the attention of men like Haynes, Duryea, and Olds, if not to that
of Henry Ford. But the work of European inventors with gas and
gasoline engines and vehicles was far more significant.

This work takes us back first to Joseph Etienne Lenoir, producer of
the first usable gas engine. In 1860, the very year in which this model
had become known, Lenoir had designed a carriage to be propelled
by it. This, as described in Le Monde Hlustré of June 16, 1860, with
a pictorial representation of the vehicle, comprised a four-wheeled
machine with a body having two scats and the mechanical elements
beneath and to the rear. A reservoir contained the supply of gas for
fuel, a sprocket chain transmitted the engine’s power to the wheels, -
a rod controlled a steering mechanism, and a brake was available for
stopping the vehicle. However, Lenoir soon perceived the desirability
of substituting liquid petroleum as fuel, and in 1862 or 1863 designed
a suitable engine, Apparently, he buile a lighter model than his first
gas engine, running it much faster—4o0 r.p.m. He utilized the prin-
cipline of carburetion, perhaps employing a developmental model of
the large but effective carburetor patented by Festugitre in 1865 His
carriage with its new power plant made a run from his Paris carriage
factory to Joinville-le-Point and return, a total distance of twenty-four
kilometers, in three hours, thus showing a speed of more than five
miles per hour even including stops.® But the improved engine was
doubtless still heavy and the carriage mechanism undependable, for
there is no evidence that Lenoir at this time continued his automotive
activities.!

Lenoir’s gas engine was of the non.compression type, and if his
pctmlc}xm engine used the compression principle, which its rapidity
of motion suggests, it was nevertheless not a commercial success. The
Otto & Langen, as we have seen, became the dominant gas model in
Europe, while the Brayton was most highly successful in America.

L R N L
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As neither was satisfactory, Otto and Langen, working at Cologne with
their chief engineer, Gottlieb Daimler, were devising a new type as the
1870's advanced. Of course, they bad heard of the Brayton, and on
January 20, 1876, Langen ordered two of these engines. However, by
the time these had arrived at the Deutz factory, the new Otto was
already being pushed to completion, and all the Germans got from
their American purchases was the knowledge that when their new
machine was ready, it would have nothing to fear from a transatlantic
rival,

Their improved engine was in part the result of some experiments
which Otto had begun in the 1860’s. He had stumbled, in or about
1861, upon the idea of 2 four<ycle motor, but had abandoned the
project to work on what became the two-cyele, free-piston Otto &
Langen!® Meanwhile, in 1862 a French engineer, Alphonse Beau de
Rochas, had discussed the four-cycle theory with illuminating clarity.
He proposed a sequence of operations that must have seemed fantastic
to engineers already devoted to the double-acting principle which they
had borrowed from the steam engine.

In theory, this principle insured a full supply of power. What more
logical than to drive the piston in one direction with an explosion,
and send it in the opposite direction with a second, acting on the pis-
ton’s other side? But actually this system did not permit the introduc-
tion of an adequate amount of gas, or a complete exhaustion of burned
elements, for the rapidity of the explosions and movements gave in-
sufficient time.

Beau de Rochas perccived that by using an ample charge of gas, a
much more powerful impulse could be given the piston by a single
explosion, and that this would carry over for two revolutions of the
crankshaft. Tt would also perform fully the needed work that the two-
cycle motor (which either did not compress the charge, or wastefully
compressed it outside the cylinder) did not perform. He proposed the
following method of operation:

1. The piston on its first stroke (balf a revolution of the crankshaft)
would draw in an explosive charge throughout the entire stroke, thus sup-
Plying ample fuel.

2. The second stroke would compress this charge.

3. Ignition would take place at “deadpoint,” or the end of the second
stroke, and the explosion and expansion would drive the piston for the third.
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4. ‘The final stroke would completely exhaust the burnt gases, and the
cylinder would be cleared for a new intake of fuel.

Although this analysis, describing the four-cycle mode of operation,
with four strokes to complete the basic unit of engine operation, an-
ticipated the action of the standard internal combustion engines for
generations to come, and was seen to be a significant proposal, neither
anl de Rochas nor any other engineer attempted to put it into prac-
tice!t

Otto was then deep in the development of his atmospheric, free-
piston motor, and doubtless this and the Brayton engine seemed to
most inventors to open the most practicable paths of development. But
in or ncar the 1870', Otto finally returned to the four-cycle idea, and
began to build an engine based on that principle. He received aid from
Daimler and Maybach, the former being rewarded for his suggestions
and work with a block of shares in the Deutz company. On August
4, 1877, Otto obtained 2 patent for the new motor,’? which had none
of the objectionable features of the Otto & Langen. Compact in ap-
pearance and quiet in operation, it merited its popular designation,
“the silent Otto.” A single-cylindered, horizontal type, with a slide-
valve flame ignition, it employed 2 large flywheel to regularize the
operation, since these was but one working stroke in four, or in every
two revolutions of the crankshaft. All the requisite work was done,
and done effectively, within the cylinder.

. When the “silent Otto” was exhibited at the Paris Exposition of 1878,
its effect upon users of internal combustion engines was comparable
with the sudden snapping on of an electric globe in a toom men had
been trying to light with smoky candles. “This engine rapidly sup-
planted all its competitors and became the basis of all modern gas
engines irrespective of the original form of fuel,” one authority de-
clares™ 1t was quickly licensed for manufacture and sale in England,
Fl'fmCC, and other countries, including the United States, where it was
being manufactured by 18821 The Brayton faded from the scene, and
while efforts to produce a two-cycle motor continued, after this time
the four-cycle became increasingly popular, particularly where smaller
engines were desired?® The basic engine for 2 motor vehicle had been
created in !h'c new model. But Otto and Langen showed no interest
in applying it to such a usc; their energies were fully occupied with
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the manufacture and sale of the “silent Otto” as a stationary unit.
Meanwhile two other men, one in Europe and one in America, had
done significant work in the field of the gasoline-propelled carriage.
Siegfried Marcus, the European, was born near Hamburg in 1829.
As a young man he worked for Siemens & Halske in Berlin, and de-
vised improvements for the first telegraph between Berlin and Magde-
burg, completed under the direction of Werner von Siemens. In 1852
he went to Vienna, working as a mechanic at the Physical Institute of
the Imperial Joseph Medical Academy, and later in the chemical lab-
oratory of Karl Ludwig, professor of physiology, thus gathering val-
uable training in physics and chemistry to supplement his electrical and
mechanical experience. In 1860 he opened a small workshop; but its
equipment was limited, and he also used other shops in perfecting
various inventions. These included a thermopile, a telegraph relay,
electric, gas, and alcohol lamps, a new kind of galvanic cell, a loud-
speaker microphone, and a cigarette lighter.'®
Marcus had experimented before 1860 with liquid fuel atomized to
produce 2 gas which he called “carbureted air,” and used as a substi-
tute for illuminating gas in lighting and heating. About 1860, he took
a new step, employing his mixture to operate an atmospheric engine
which had a general resemblance to the Otto & Langen, but which
antedated that power unit. Indeed, Marcus seems not only to have had
an engine by 1864, but to have installed it on a crude four-wheeled
wagon or hand-truck. He experimented with this at night (for fear
that daylight maneuvers would be prohibited) and onc Austrian later
described taking a 200-meter ride in it at dusk, near the Schmelzer
cemetery* Because of the explosive sound of the motor the police soon
forbade even such experiments. .
After temporarily abandoning his automotive researches, Marcus ap-
parently was so impressed by Beau de Rochas’s theory of the four-
cycle engine that in the early 1870’s he developed a model (.)f this type
and constructed a carriage for it. The motor was a one-cylinder, hori-
Zontal unit, antedating the silent Otto, and using a timed clcc_mc spark
for ignition, generated by the engine itself. (Marcuss earlier mc'odcl
had also operated by electric ignition.) The engine cmployed‘ a slide-
valve for intake and a disc valve for exhaust; it had an efficient car-

* Albert H, Curiel, Hi f RuszelRuntschewner (p. 19) from the Zestschrsfs
Des oo }:u oY ereines, where it appeared in an article “Orstes-
tewchs Anteil an der Entwicklung des Automobils,” in 1924-
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buretor, and the cylinders were water-cooled. The engine, which could
be started from the driver’s seat, was regulated by a small hand-wheel
and a throttle which governed the supply of fuel. A worm-wheel
steering mechanism was wsed. The transmission was by rope and
pulley, and the car was stopped by a friction brake. Marcus did not
employ a gear-shift, and the forward wheels used a pivor mounting
adapted from the horse-drawn carriage. All the wheels were of car-
riage type with heavy spokes and iron rims.

It will be scen that the carriage embodied 2 pumber of strikingly
modern featurcs, and its general appearance while crude compares
favorably with that of later experimental vehicles. “The second Marcus
wagon of 1875,” writes an Austrian expert, “4s far superior in general
construction and detail to the first productions of Daimler and Benz
ten years later.”** Such an assertion is arguable, but Marcus's car was
certainly comparable with those later models. Had he had not refused,
in spite of available financing, to develop his carriage further because
he saw no prospect of commercial success, had he not delayed taking
out patents until May 30, 1882, and July 24, 1883, (a characteristic pro-
cedure with him, for he always sought to work out the details of an
invention fully before making such applications), and had various
records not disappeared after his death in 1898, his machine might
well have ushered the automobile into general use, or at least have
been accepted as the first really effective gasoline-propelled carriage:
Unfortunately it stands instead merely as an interesting cxpcrimcmal
model, the exact capacities of which were never fully proven.

Meanwhile in Rochester, New York, about the time the Deutz fac-
tory at ‘Co}ogn: was producing the new Otto, a young patent attorney
was budc{mg an engine, and passionately studying the problem of
applying it to a road vehicle. George B. Selden, born in 1846, was 3
descendant o_f a Thomas Selden who had come from Kent, England,
to Hargfnrd in 1636. His family was distinguished, his father having
been a judge and a lieutenant-governor of New York State. By instinct
young Selden was undaubtedly an engineer, and with proper training
might have taken a higher place in the technical world than he was
cv:xltually to assume. But his preparatory school training and his uni-
versity work—first at the University of Rochester and then at Yale—
had been “classical” in character. It had been interrupted by the war,
in which he served in the Sixth New York Cavalry and the Hospital
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Corps, and then by a sudden illness of his father which sent him to
Europe, where the Iatter had been traveling. On his return he did not
resume the regular course at Yale, but registered at the Sheffield Scien-
tific School; in a few months, however, he returned to Rochester at
fis father's request, studied law with him and an uncle, and in 1871
was admitted to the bar.

Selden’s talents had been diverted from their proper channel; but
even so, he was too much centered on mechanics to follow in his
father’s steps. He married and began to practise, but soon showed an
interest in patent law and devoted an increasing amount of his time
to inventions. While preparing for his bar examinations he had de-
vised a hard rubber tire for bicycles, which he followed with a type-
writer, a tractor “dog” to prevent whecls from slipping, a machine for
making barre!l hoops, and a device for producing hoops that were half-
round. More important, from the early 1870's he became intensely
interested in the idea of developing a “horseless cariage.” .

Like a number of others, Selden at first considered using steam as
a motive power, but about 1873 abandoned any such idea and turned
his attention to internal combustion engines. After building one or
smore unsuccessful models, he apparently concluded that an adaptation
of the Brayton engine offered the best chance of success, and in 1876
planned a light-weight three-cylinder engine of this gencral type. He
went further: he designed on paper a road vehicle for his motor, be-
lieving that it would be possible to procure an overall patent on such
a machine. The patent application which he finally worked out de-
scribed and illustrated by diagram the carriage body, the engine, fmd
the flame ignition which he proposed to use, the position of the engine,
2 method of obtaining different speeds and letting the motor run free,
asteering apparatus, and a brake for stopping the vehicle. Whllf: Selden
asked for a patent on the comprehensive plan, he also mcq to cover
by basic descriptions all the important separate elements. His purpose
was 50 to use his knowledge of law that his patent would cover any
practicable vehicle that might be devised by any other inventor while
he was perfecting his own for use® .

Since by this time it was 1878, it may be asked why Selden did not
model his motor on the Otto rather than on the Brayton. The answer
is complex. He had invested time and money in his Brayton adapta-
tion. In 1876, morcover, when he built his own engine, American
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technical opinion preferred the Brayton to the Otto & Langen, which
was then the only Otto motor widely known. If he read the Scientific
American, Selden could not have doubted this fact; and for a car in
particular, the Brayton was at that time much more promising than
the noisy, ill-shaped German product. Even if Selden noted in 1878
that a new Otto had appeared, he might still have preferred to gamble
on the model he himself had produced and tested. The triumph of
the German engine was not fully recagnized until the early 1880's.
He submitted his patent application on May 8, 1879° However, he
did not permit the patent to be issued, but kept it alive by filing addi-
tions or changes which involved a series of postponements. He was
to continue doing this for more than sixteen years. Many students have
assumed that this shrewdly calculated process, then quite permissible
under the federal law, marked Selden as a mere legal juggler, who
shrewdly hed the progress of ive efforts and adjusted a
verbal trap to cover and render subject to him any creative efforts to
produce a self-propelled vehicle that might be made in America. This
docs him a considerable injustice. “For years,” says Carl Mitman in
the Dictionary of American Biography, “he tried without success to
secure financial help so that he could build a machine.” Another ac-
count pictures him, “handicapped by impatience and irascibility,” as
naturally ineffective in finding capital and backers. -
H_C had actually brought a Rochester business man to the point of
putting up $5000, when he impulsively remarked: “Jim, you and 1 will
live to sce more carriages on Main Street run by motor than are now
Srawn by horses.” His business friend was shocked. “George,” he said,
you are crazy, and I won't have anything to do with your scheme.”
Twcmy-ﬁv? years later the same man met Selden on a Rachester street,
extended his hand, and said, “George, you were right years ago when
you said there would be more automobiles in Main Street than horses.”
Selden ignored the outstretched hand, and blazed: “Yes, and I wasn’t
s0 daxznncd crazy as you and the other fools said I was,” and walked
away M
Thus a tragic aspect pertains to this lonely, moody lawyer with 2
patentable conception which no one would buy. We do not know
whether Selden could have constructed an operable car, but apparently
he m_adc some cffort to carry his ideas into practice, and only when
convinced that he was far ahead of the times did he adopt the plan he
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finally followed. But whatever the ethics of his procedure, perhaps no
more audacious attempt to control mechanical developments in a new
field has ever been made in America or elsewhere.

3.

Of these exciting developments little was known to young Ameri-
cans Jike Haynes, Duryea, and Henry Ford in America except the
character of the “silent Otto,” which of course was now being used in
the United States. None of them had heard of Selden’s activities, or,
probably, of experiments made by Brayton, who in the middle 1870s
installed his motors in boats and streetcars and fitted one of special
design into an omnibus. This vehicle was maneuvered back and forth
in a testing shed in Pittsburgh and even driven out on the street. It
was not really successful, however, and any attempt to operate it was
prevented by the attitude of the city authorities.”

Nevertheless, the new Otto was known to these young Americans.
Actually jt was to prove the most significant of all the accomplishments
just described, and might have started American automotive experi-
ments in the mid-eighties. Shanck was undoubtedly familiar with it,
and Henry Ford was to sec a model in 1885, However, the cumber-
some stationary engine could not have scemed very promising as a
power plant for a carriage, Duryea recalled that when he first saw
Shanck’s model it looked “as big as a kitchen stove,”™ and it was proh-
ably only on reflection that he became convinced that he could design
a lighter, less cumbersome engine. Ford and Olds were still thinking
of steam as the most suitable means of propulsion.

One inventor in Europe, however, had perceived clearly the possis
bilities of the four-cycle gasoline engine. Gottlicb Daimler had nurs$
a vision of a self-propelled car from the 1860', and had worked o1 44
engine for it. But while he was serving at the Deutz factory, contrilyite
ing to the success of both its motors, he developed nothing of §ifs 1y,
An unhappy friction always existed between Daimler and Ott, $)s4s,
Iess Otto was conscious of the superior scientific background and g7,5rr.
facturing experience of his chief engineer, while Daimler 20774 4,
have specially resented the fact that Otto, despite his relatiye gor,p, 741
illiteracy, could take a place among the foremost pionsers i g0y
design. In 1882 the clashes between the two became serinss, 4.4 [543
ler was asked to leave. He was offered the opportunity, hermrener, 1=



102 FORD: THE TIMES, THE MAN, THE COMPANY

set up a branch factory for the Otto engines in Russia, where he had
introduced them.

Daimler rejected this suggestion, removed to Cannstatt-Stuttgart, and
set up a small factory on his own property there. He knew the Otto
engine thoroughly, and perceived that with vital changes it could be
adapted to a vehicle, He determined to build a much lighter model,
which would compensate for lack of size by a drastic increase in the
number of revolutions per minute. He realized that he faced two
specially difficult problems: a satisfactory ignition and the use of petrol
as fuel instead of gas*

By the summer of 1883 Daimler had succeeded in completing his
design, and the finished motor was ready August 15, 1883. Although
it had met his hopes as to ignition and fuel, perhaps its chief impor-
tance lay in its speed of operation. While the early gas engines had
run at from 6o to 100 r.p.m., and even the four-cycle Otto operated at
180-200 r.p.m., Daimler’s achieved goo. It weighed only a little more
than 80 pounds per horse power, then an encouraging ratio. Daimler
had made immense progress in providing a suitable fuel mixture, for
by studying how to produce gas from petrol, he had fixed upon a
proportion of ninety-one parts of gasoline to nine of air as the most
efficient blend. His carburetor produced such a fuel and discharged
the proper quantity into the engine cylinder for a four-cycle operation.
He devised an ignition which depended on a heated platinum tube and
}hc results of compressing the mixture—that is, ignition was precip-
itated as compression was completed. The motor was at first air-cooled,
and later water-cooled; it used oil for lubrication.

. Daimler had no doubt as to the revolutionary character of his de-
sign. “I have created the basis for an entirely new industry!” he de-
clared. He compared his motor to the improved Otto by saying it was
to that_machinc as a quick-firing modern rifle was to a blunderbuss.™
It was indeed true that he had developed the first motor notably fitted
to serve as an effective power plant for a sclf-propelled vehicle. It
promised lightness, compactness, and high efficiency. Meanwhile 2
fellow countryman, Karl Benz, had developed 2 motor independently.
The accomplishments of these two men from 1883 onward will be
recounted in the ensuing chapter.

Among the group of young Americans teased by dreams of better
motors and sclf-propelled carriages, Henry Ford was aware of immedi-
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ate possibilitics for automotive progress. He was still observing current
developments and hoping for opportunities that would shape his own
personal fortunes as an inventor. But at this time an event occurrf:d
which would deflect him for a time from his intense absorption with
machines.

4

One winter evening early in 1885, at a party in Greenfield township,
he sat out two dances with 2 young woman whom he had recently
met, and showed her a watch he had made. A standard railroad time
had recently been established, but people near Dearborn used “sun
time,” which differed from it. Henry had designed his watch with
two dials that kept both. On returning home that night, Clara Jane
Bryant told her parents about this quiet, pleasant, keen-minded young
man. “He’s a thinking, sensible person—serious-minded,” she an-
nounced. “He’s worked out something different.” %

Clara was eighteen; she would be nineteen that April, Her father,
Melvin S. Bryant, worked a forty-acre farm on Monnier Road (now
Schaeffer) not far from Greenfield post office in the township of that
name. He and his wife Martha had ten children, three daughters ang‘
scven sons. As the oldest, Clara had known her full share of responsi-
bility, and although she was an attractive, lively girl, she had already
developed a strong sense of the practical®®

Henry had met her some weeks before the dance, perhaps at a NfW
Year’s eve party, and became interested in her “right from the begin-
ning.”2* His sister Margaret had in her own words been a “life-long
friend” of Clara, but later said that her brother had never become
acquainted with the latter until two years after he returned from De-
troit. He was quite busy and away much of the time, and until his
second year at home he had not gone to dances. It was long a legend
that Margaret was the hostess at the party which brought Henry and
Clara together, and that it was held in the Ford home. In 1951 Mrs.
Ruddiman denied this, insisting that the two met at the Martindale
House. Henry, she explained, had just taken up dancing. “There were
no teachers in those days. He just learned at the parties.”*

®Mrs Rnddiman'y Damie..o,.

-1

- . - .
aZ0uy ad Wit LUSULE WAL Wil indicate,
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The Martindale House stood on Grand River Road, some two miles
southeast of the Bryant home and about six northeast of William
Ford’s. Apparently it was a spacious, well-appointed hostelry. We can
picture Henry standing in the doorway of the ball room, and under
the soft light seeing Clara, a dark, graceful girl with chestnut-colored
hair, who immediately attracted him?®

For her, he was just another young man, and Clara Bryant did not
Iack young men. “She had quite a few beaux,” Margaret Ford Ruddi-
man said years later. “She was a popular girl, very sociable.”® But
orice the young lady from Greenfield became aware of Henry as some-
one more original and mature than her other suitors, she began to
take an interest in him.

Clara was not only the oldest of the ten Bryant children, but also
the best-balanced. Her two sisters, Kate and Eva, grew up to be at-
tractive young women, but both were less stable than Clara, Eva in
particular showing considerable wilfulness and asperity.” Of the boys,
Milton became the most successful, winning election to the state legis-
lature and making a modest success in business, first for himself and
later as a Ford dealer. Clara had the sociability and charm which char-
acterized the family, but with it plenty of common sense and the in-
stinct for economy already noted.

Henry Ford soon acquired a sleigh for taking Clara about. Legend
pictured it as a very special affair which he himself built and fitted
with “cushioned shock-absorbers and steel-cut tires,” and painted red.”
Henry’s sister has deflated this account. “My brother did not make a
cutter for Clara, He bought it for her. It was a typical cutter. It was
green, and not red as they say. There were others like it, the same
style.” 3

Mrs. Ruddiman has given us a revealing description of a n_msician
who officiated at the dances the two attended. “At those parties they
had 2 man who played the dulcimer—George Race. He was a cripple.
This instrument would be on a table, and he played it with little n.lal-
lets, and called off the dances as he played. He really played beaunﬁaxsl
music”* The large ballroom lighted by hanging lamps and candles;
the young people moving through their quadrilles, reels, schottisches,
and polkas, the tinkling dulcimer, the called-out commands to the
dancers~we can imagine the charm of the hour. It had a magic that
Henry Ford always remembered with a sentimental fondness, con-
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trasting it contemptuously in the rg20’s with a more modern activity
in “badly ventilated restaurants, where, with only a few square feet
of floor amid the tables, there could be no real dancing.”®®

5.

Everything that Henry Ford learned about Clara Bryant was cal
culated to intensify her original attraction for him. While she was
a regular church-goer, having been confirmed in the Episcopal Church
at fifteen,”” she took her religion with a quiet naturalness, and never
seems to have tried to draw Henry into an active church role, as had
his cousin Mary Catherine Noble. He doubtless saw that she was
experienced in helping to manage a large household and had sensible
ideas about economy. He found that she was a good listener when he
talked about machinery and his plans for developing machines of his
own. Finally, about this time she met with more than credit a test
to which she was accidentally subjected.

It was 2 casual but for Henry an important test. William Ford
wanted to clear some additional land for crops. Most of this scems to
have been acreage from which the timber had been cut, but on which
the stumps of the trees remained. To make the soil fit for cultivation
the stumps would have to be removed, a project that would require
a nl.xmbcr of men and teams. Henry proposed to do it with a steam
engine, and William, doubtless glad to make any arrangement that
promised to increase his son’s interest in farming, agreed. Henry bor-
rowed a Westinghouse engine from John Gleason and happily st to
work. It was not long before he persuaded Margaret and Clara t0
visit the scene of operations.

“He was proud to demonstrate how much easier and better such 2
fnachm: could do the work [than men and horses],” his sister recalle
in 3951, ’jthncver Clara and I could get away he had us ride on the
engine with him and we went into the fields where we could watch
him opesate the machine. He was so enthused at that time with this
way of taking so much hard work out of farming that he could talk
af.httlc else. Clara and I were ‘good listeners;” but, T must confess, al
‘}‘}5 _‘3“‘ meant little to us at the time. I am S\)uc, however, that Clards
willingness to ride on this engine and to go into the fields and watch

Henry at his work further convinced him that she was the proper
girl for his wife”ss
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Clara for her part became convinced that he would accomplish
something notable. Did he not have a magic touch with machines,
from the smallest ticking watch to the most powerful engine? Was
he not already an “expert,” one who was sent by Westinghouse to help
set up one of their products at Milan, Michigan, and cailed by the
Eagle Iron Works in Detroit to repair the mysterious gas-driven Otto
that nobody else understood? Clara had no rescrvations. She became
“the Believer,” as her husband and his family later called her® By
February, 1886, the two had reached a firm if not a formal under-
standing. A single letter from Henry to Clara, fortunately preserved
and dated on St. Valentine’s Day, gives us a full glimpse of the young
man's heart:

Springwells Feb 14th 86
Dear Clara

1 again take the pleasure of writing you a few lines. It seems like a year
since i seen you, It don't seem mutch like cutter rideing to night does it but
i guess we will have some more sleighing. there is a great many Sick in this
neighborhood i have called on five sick persons this afternoon three in one
house. it seems to bad colds our folks are about all over it John is going
back to school tomorrow i hope you and your folks are all well. Clara Dear
you did not expect me Friday night and i think as the weather is so bad
you will not expect me tonight, but if the weather and roads are good you
look for me Friday or Saterday night for the opera or Sunday night or Mon-
day night at the party and if your Brother has got some one else let me know
when you write but i guess i will see you before then. Clara Dear, you can
not imagine what pleasure it gives me to think that i have at last found one
50 loveing kind and true as you are and i hope we will always have good
success. Well i shall have to Close wishing you all the Joys of the year and
a kind Good Night. .

May Floweretts of love around you bee twined
And the Sunshine
of peace Shed its joy's o'er your Minde

From one that Dearly loves you
Ty40

It is clear that the young machinist, however diligently he may have
filled the few previous years with planning for future work, and how-
ever busy he may have been at present labor, had nevertheless felt a
hunger for understanding and affection. While he was doubtless con-
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tinuing to ponder upon the possibilities that he might develop in the
machine world, and to carry forward some experimenting in connec-
tion with them, Clara and his marriage were now undoubtedly the
important things in his mind.

At about this time William Ford made a proposal which fitted in
with the plans of the young people. He called Henry's attention to the
eighty acre tract of land which he owned about three-quarters of 2
mile west of his main farm, on what is now Ford Road. It was called
the Moir place, from the owner who had sold it to William in 1865
and it contained a large stand of timber, “My father offcred me forty
acres of timber land, provided I gave up being a machinist,” Henry
Ford said in 1923. His sisters and others thought that the entire cighty
was offered.* The young man did not accept outright. “I agreed in
a provisional way, for cutting the timber gave me a chance to get
married”** A rude litdle house already stood on the tract and could
be used as a temporary residence. A steam engine could be rented of
purchased, a simple “mill” constructed, and the place made to pay from
the start. The tract would provide lumber for the building of a better
home. Apparently Henry took up the offer at some time between late
18§G.and the middle of 1887. A tax receipt for 1886 appears among
Williamy’s papers, but in the one following Henry scems to have pai
the taxes, and in common with an “F. Frank” he also paid a $1.49 3%
on a saw mill valued at §250%° Thus by the time taxes were due for
1887 he was prepared to operate the mill, and probably did so for many
months preceding his marriage.

With land, a mill, and an income at his disposal, Henry Ford would
have scen no reason for delaying the wedding. Clara shared his view,
and the engagement of the two was now announced. Mrs. Ruddiman
stated that the news was broken in the “carly spring” of 1883, and 2
letter to (Elara on March 17 from her cousin M. F. Stellwagon in nort™
crn Michigan shows that she had written to him about the marrizgt
before that date*t

Doubtless in making the arrangement about the Moir place with his
father, Henry Ford had in mind not only building a sill but erectio?
a small machine shop in which he could “tinker” with engines 3
other machine possibilities. He later put it that he had agreed to W&

liam’s proposal “ 3
‘more because I wanted t iment than becaus
I wanted to farm» % 0 experiy
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The wedding was to be held at the Bryant home on Clara’s birth-
day, April 11, 1888. An invitation survives, the card bearing a silver
spray of blossoms and leaves at the top.!®

The Bryants lived in a brick house which at this time was only sev-
eral years old.*” It was apparently a large and attractive one; years
later, when the building had to be torn down to permit the widening
of the road by which it stood, Clara and Henry Ford used the bricks
for a small chapel, called the Mary-Martha in honor of their respective
mothers. The Bryants had been old residents of Greenfield. John
Bryant, Clara’s grandfather, a native of Canada (1809), had evidently
come to the township in the early 1830%s. His wife, Jane Bogert, was
born in Cherry Valley, New York, in 1813. Their son Melvin, Clara’s
father, had been born in Greenfield in 1836. Both grandparents had
been present at Clara’s christening*®

The Bryants and the Fords had many relatives and friends, and the
invitations went to a large number of people. “There was a houscful,”
said Margaret Ford Ruddiman of the guests in describing the occa-
sion® In 1928 a cousin of Clara Bryant Ford, then a Mrs. Gerecke
but formerly Bessie Wynn, stated that “Henry and Clara stood in the
archway of one of those old-fashioned deep bay windows.” The Rev.
Samuel W. Frisbie, of St. James's Episcopal Church, Detroit, officiated
—the same clergyman who had conducted Clara’s confirmation.5®
Martha Bryant and William Ford signed the marriage certificate. Clara,
as Margaret Ford Ruddiman remembered, (she had helped the bride-
tobe dress) wore a gown she had made herself, Henry, a blue suit.
After the ceremony a supper was served, two tables being put across
the end of the dining room and the older Bryant boys doing the
serving.®

Meanwhile Margaret Ford and her brothers had prepared the house
on the Moir place for the bride and groom. “It had to be decorated
a little and cleaned up generally, and we all did it.” After the wed-
ding party, “they went to the little house for their honeymoon.” sz Tl.ms
Henry’s and Clara’s married life began with a frugal simplicity which
was to mark it for the next sixteen years. It suited both of them. Ijlcnry
wanted a quiet existence and time to spend in the workshop which he
had probably already established on his “farm.” Clara valued economy
because it meant sccurity. She was even then planning a better house,
and knew that money would be needed for that. Both she and her
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husband regarded marriage as a partnership which, while happy, meant
work and responsibility.

William Ford at last saw his oldest son settled on the land, and, as
he thought, bound soon to recognize the advantages of a farmer’s life.
But in his assumption that Henry had now come back to stay, he did
not take due account of the dominant interests, restless imagination,
and stubborn persistence of that young man. ’

6.

The Jand on which Henry and Clara Ford took up their residence
was one of the few remaining solid tracts of uncut timber in the neigh-
borhood. A considerable portion of it had been cleared near the road
and the timber sold, for William had had tenants there for some years.**
He himself had cut timber on this “farm,” selling it for cordwood and
perhaps to the Detroit shipyards and lumber mills. Henry Ford’s state-
ment in 1923 that his father had given him forty acres may mean that
there was that amount of land covered with uncut timber, and that
the rest was cleared land or stumps.

It should be nated that although many people, including Henry him-
self, have spoken of the land as having been “given,” there was actually
no legal transfer of the property from William to his son. The County
records show that the father cleared a $1000 mortgage on the place in
1866, and that from that time forward it remained in his possession
until 1903, when indeed the eighty acres were sold to Henry and Clara
for $1, subject to certain conditions3*

Probably what happened in 1888 is that William said in effect to his
son: “You can move onto the place and cut and sell the timber, and
then make a farm of it. If you do that, the land will be yours.”

At any rate, the newly-married couple occupied the little house and
the land with the apparent belief that both were theirs for a long future.
Henry built and equipped “a first class workshop,” which he says was
near the site of the new house that he and Clara soon began to build.
This stood nearer the road (now Ford Road) and some seventy-five
yards to the west of the old one

The timber seems to have been excellent, probably including some
fine black oak, elm, maple, and ash** Henry not only cut and sold
his own timber, milling some of it and sawing the poorer part of the
crop for cordwood, but also did sawing for relatives and neighbors.
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Clyde Ford tells of his father taking a load of cedar fence posts to the
Moir place in order to have them ripped in two, the halves still being
of ample size for use’” Henry evidently delivered a considerable
amount of timber and lumber to various factories, shipyards, and shops
in Detroit. A receipt for $1145 from the Detroit & Saline Plank Road
Company dated October 27 ,1890, survives among his papers, and this
single ftem would represent twenty-cight round trips at twenty cents
toll each way. Several other receipts from a furniture company show
that he supplied this factory with elm strips. Finally, a sheet marked
April 6, 1890, reveals that James Ford, Sam Ford, George Ford, Jacob
Esper, and others were indebted to Henry for a total of §403.77, appar-
ently for Jumber or sawing®®

Henry's sister Margaret states that Henry Ford “did some farming”
on the Moir place—that is, planted and harvested crops aside from his
work with timber.® She is emphatic that on the cntire venture he
made money. There seems no reason to doubt this, but how much
he made is uncertain. When he left he still owed money on 2 small
note, which was not paid in full until three years later.* On the other
hand, in June, 1892, nine months after moving from the farm to De-
troit, the Fords bought property there.S

Clara began drawing plans for her new house soon after the mar-
riage. Henry cut, milled, and seasoned the timber for it, and the struc-
ture was completed to Clara’s design by a carpenter. The square housc,
as it was called, was a simple story-and-a-half building thirty-one feet
each way. In general it was American Colonial in style, and had a
simple dignity. The interior was considerably altered and modernized
in later years, but the outside appearance remained the same. The
house was still standing in 1gs2.

‘Three weeks after the young couple had established themselves Henry
received a letter from his boyhood friend Edsel Ruddiman. It was
dated April 30, 1888, and Edsel had just heard of the marriage. “Henry,
I give you my hearty congratulations and well wishes,” he wrote, “and
I sincerely hope that your lives thus united may be one of perfect peace
and complete happiness in each other’s love. . . . It makes me smile
when I think how you used to tease me about the girls and here you
are married and I am still single. . . . God speed you both. ©

It was a year from this time before the square house was ready for
occupancy.® Clara doubtless left the rude dwelling that had been
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their home all this time with a sense of relief. In an attractive, roomy,
well-made home of her own she could feel that married life in its more
comfortable and “decent” aspects had really begun, Henry’s shop was
attached to the new dwelling, so that he could walk into it from the
house. Apparently no debt had been incurred; the farm had supplied
the lumber and the sawmill had paid for the cost of building; the
furniture seems to have been procured in trade for lumber® Clara
had some family pieces, particularly an arm-chair that had come from
her mother’s home in Warwick, England® At some time while on
the Moir place they acquired an organ,

7

While he was successfully operating his sawmill, Henry was ako
busy in his shop, Possibly he repaired some implements or did other
mechanical work for the farmers in the area: “He was known at this
time to be a lover of machinery and a genius at using it,” observed
Clyde Ford when he recalled what he had heard of Henry Ford in
the late 1880’ Ford himself testified in 1904 that he used the shop
for “all kinds of repair and experimental work” However, his in-
stinct at that time was unquestionably to picture himself as having had
2 long and varied experience with mechanical matters, and the shop
was probably bigger in the testimony than it was on the farm.

. According to various later statements his experimental work at this
time—as apart from paid shop work—was both continuous and sig-
mﬁc_:ant. He asserted, for example, that in the late 1880's he built an
engine xqodclled on the Otto *just to see if I understood the principles.”
He described this unit as having a one-inch bore and a threc-inch stoke.
1t worked “well enough,” but he later gave it away. He also built (in
‘1‘89.0) a double-cylinder engine which he planned to put on a bicycle,

‘witha direct connection to the crankshaft allowing for the rear wheel
of the bicycle o act as the balance wheel” He never tried out the
plan, for he perceived that the engine, gasoline tank, and controls
would be altogether too heavy for the slight vehicle.®®

In these years, according to his statements, he also experimented with
steam engines, He wanted to build one, he declared, which would pull

a wagon or plow (“takes the work out of the farm™) and actually
completed a machine which ran about forty feet and stopped. This was
supposed to have been a forerunner of the tractor; there was only one
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cylinder, threc by three and three-quarter inches. These details are fur-
nished by only one biographer, but he had many talks with Ford.”
‘The latter merely says: “I built a steam engine that ran,” but that he
had trouble devising a satisfactory boiler and “definitely abandoned
the whole idea of running a road vehicle by steam.” ™ He testified in
1904, in the Selden Patent Case, that he built various experimental
engines. “They all ran.” But, he stated, he destroyed them “because
they were experimental engines and simply made out of tubing.”™*

In later years neither Margaret Ford Ruddiman nor Clara Bryant
Ford remembered any of these experiments—that is, they did not re-
member any vehicles or engines. Mrs. Ford was sure that none was
constructed during the period on the Moir farm. However, Mrs. Rud-
diman recalled her brother's conviction that horses were not econom-
ical. “As far back as I can recall, he was determined to do somethting
about it.” She says further that shortly after his marriage he began to
fglk zbo\lt 2 “horseless carriage,” and that Clara was astounded at the
idea.

There are several possibilities. Henry Ford was undoubtedly inter-
ested in 2 vehicle propelled by its own power plant, and must have
thought about the problems involved in developing such a machine,
and years afterward may have persuaded himself that he had done
things which he did not do. As already indicated, in the 1900’s both
his pride and his commercial interests might well have strengthened
a tendency to invent. A second possibility is that he actually did a con-
siderable amount of “tinkering.” It would not be difficult to build
crude models that would test certain parts of the complete operation.
This seerns the preferable explanation, for Ford was always a “cut and
try” man rather than a designer in the theoretical sense. Two things
Seem certain: in this period he was excited by the idea of 2 self-pro-
pelled vehicle, and he built nothing that was successful enough or
exhibited with sufficient emphasis to be remembered by anyone but hu-n

The Fords lived on quietly in the square house, visiting relatives
and friends and leading 2 life much like that which Clara had always

own. Henry farmed a small amount of cleared land, but was
chiefly busy at the sawmill or in his shop. Occasionally he was called
to Detroit to do a repair job. The family income was enough for Clara
Ford to put something in the bank—from the first she seems to have
had charge of the family funds.™
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Meanwhile, the timber on the Moir place was being steadily cut and
milled, and Henry could look forward to the time when it would be
exhausted. If he remained on the eighty acres much longer he would
have to remain as a farmer. That, of course, was what William Ford
had assumed from the first he would do; Henry never seems to have
looked beyond the cutting and sawing. There is no evidence that he
made any preparations for a permanent stay—such as clearing and
planting an increasing acreage and acquiring livestock and additional
farm equipment. He himself never spoke later of any such activity, or,
indeed, of cultivating the Moir acres ar all.

Was he looking circumspectly for employment in Detroit? Appar-
ently he had cocked his car for a call, as will later appear. And early
in 1891 he made at least one trip away from Dearborn, during which
he was engaged in some kind of wortk, presumably mechanical.

Ford wrote two letters to Clara while he was on this journey, both
apparently from Alpena, Michigan, a town on Lake Huron almost 250
miles due north of Detroit. The first is dated March 3, which was 2
Tuesday, and Ford had just completed his journey. At Lexington, on
the southwestern shore of Huron, he had engaged passage by boat and
a bed, had awakened in the morning in Saginaw Bay, probably at Bay
City, and thence had continued to his destination. The trip took twenty-
seven hours. He speaks of Alpena as having 14,000 people and “every-
body friendly.” The Fords were still on the farm at this time and the
lester is addressed to Clara at Greenfield. “I wish you were here,” he
concludes. “1 bet i will never go so far away from you again look
for me any time after next Tuesday.” ™
. The sccond letter is undated, except for “18g1” and “Friday morn-
ing.” The presumption, however, is that it is from the same place, an
fhfcc thS later than the first. Henry had evidently urged Clara to
join him. “I looked for you last night and was so lonesome when you
did not come,” he writes. “I wish you had come for we would have
staid over Sunday.” He then mentions work. “i am very busisy they
want me to stay but { will bee home for it don’t seam as though I can
stay another day without YOU if you get this in time Saterday come in
to the depot where I left You at 4:30 but if you do not get it in time
be at Greenfield at 7.0€ if any thing happens I will [be] their later
so do not worry

to my darling”
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On the next page are five stanzas of verse headed “To Clara.” The
first of these runs:

Drops of water and grains of sand

Snowflakes and drops of dew

The liquid ocean the crystal land

The stars in ether blue

‘Things of beauty—but "neath the skies

‘There's nothing so bright as my loved one’s eyes.

Did Henry Ford write the verses? The heading and signature sug-
gest that he composed the rhymes, and the level of sentiment, phras-
ing, and poetic skill is not so high as wholly to shut out such a possi-
bility. In his notebooks are several couplets which scem to have been
composed by him in later years. But in the same diaries he writes down
many well-known lines of songs and poems without giving credit, any
popular love poem would express sentiments much like this one, and
the spelling and phrasing are better than those of Henry's letters.

Meanwhile, Henry Ford the machinist and potential inventor was
restless, responsive to the steady development of a machine-conscious
nation. It was a period of change and expansion, characteristic of the
whale western warld, but particularly vigorous and varied in the United
States. With the massive growth of the American stecl industry as a
central stimulative force, and with railroading, oil production and re-
fining, the new electric services (lighting, telephone, and power units),
textile manufacturing, meatpacking and canning as outstanding activ-
ities, the country leapt forward in manufacturing to take first place
among all nations.™ Machine tools and labor-saving machines of in-
numerable types were already notable American products; domestic
g2s and gasoline engines now also began to appear—the Charter, the
Otis, the Van Duzen, the Olds, and the Sintz—active competitors of
the outstanding Otto, the advertisements for which boasted of a 25,000
sale™ Ranson Olds had already built a steam-propelled tricycle.”

Henry Ford was keenly aware of the general acceleration of mechan-
ical progress, and of a number of the specific accomplishroents which
marked it. He had undoubtedly noted the development of American
bieyele manufacturing. The bicycle, dating back to the eighteenth
century hobby-horse, 2 crude arrangement of two wheels connected
tandem-wise, with a rider perched on 2 saddle between and above them
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and propelling himself by pushing his feet against the ground, had
developed with the nineteenth century into a useful conveyance, Baron
von Drais in 1818 had provided a moveable front wheel which per-
mitted steering—the “draisienne,” his improved model was called. Two
Scots, Dalzell and MacMillan, had devised pedals by which the rider
could activate the rear wheel; Lallemont and Michaux in France had
done much the same thing for the draisienne and renamed it the veloc-
ipede. It came to the United States in the 1860's under this name. But
the Europeans continued for a time to dominate its development, with
Magee, a Parisian, constructing a model of steel and iron in 186, and
the solid rubber tire appearing the same year. The front wheel was
enlarged and a brake provided; then in 1874 it became an enormous
unit with a diminutive rear wheel trailing it. But in 1880 the English-
man Starley introduced his Rover, reducing the size of the front wheel
and employing a chain and sprocket to motivate the rear one. This
was the ancestor of the modern bicycle, and in time the giant-wheeled
“ordinary” faded, althongh it was still dominant in the late 1880s. By
this time Albert A. Pope had led the way to an American production
imposing in quantity and fine in quality, and others of his country-
men like Thomas B. Jeffery, inventor of the clincher rim, were turning
out the machines that Henry Ford saw in use, with their finc modern
sprockets and gears, tubular steel frames, modern wheel-units with
rmetal hubs and spokes, and, in a year or two, the pneumatic tires
which Dunlop perfected in England.™

More important to him, he began to hear or read of steam and
galsl?lincdrivcn Jchti)c{es—a few in America, more in Europe. Such in
telligence was doubtless fragmey it must
i gmentary and perhaps vague, but

The sensc of growing industry, of actual or impending inventions,
disturbed him, Never sure that he wanted a farm on any conditions,
drawn to the machines each time he was called for a repair job, he
scems to have searched for some kind of employment in Detroit. One
night in August or early September of 1891, he broght up the ques-
tion of moving there.

He _had returned from repairing an Otto engine at a soda-bottling
plant in the town.® He had told Clara something about the machine,
:md. announced his belief that it could be adapted for use in 2 road
vehicle. Indeed, he stated, he had worked out the means of employing
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it as the power-plant for a “horseless carriage,” which he proposed to
build as soon as possible. Clara as an previous occasions expressed her
surprise at the idea of such a self-propelled carriage, and wondered
how it could be contrived. This time her husband replied: “Get me a
piece of paper and T'll show you.”

Clara found a sheet of music on the organ, the back of which was
blank. Henry sketched out his proposed invention, explaining as he
sketched. To judge from other drawings made by him, there was prob-
ably more explanation than sketch. But to Clara both the design and
the commentary seemed clear. She was convinced. “She had complete
confidence that he could do it,” said Mrs. Ruddiman in describing the
scene as Henry and Clara told her about it.

But her husband had not finished. He proceeded to explain that in
order to develop his ideas successfully he would have to know more
about electricity, and that he wanted to work in a plant where he could
get the necessary experience. He had made inquiries at the Edison
Iluminating Company in Detroit and could find employment there
as an engineer.

Clara was aghast. She had her house, they could become the owners
of eighty acres of land, she was near her family and among old friends.
A move to Detroit would disrupt the life they were living, tossing them
into an existence she had never known, where Henry would have to
begin again and the financial outlook was utterly obscure. The pros-
pect violated her conservative instinct. She confessed years later to
Margaret Ford Ruddiman that it nearly broke her heart to think of
leaving the farm and going to the city. But such was her faith in her
husband that she never questioned for a moment the importance of
the project he had outlined, his ability to carry it out, or his need for
the position in Detroit if he were to do so. She told him quietly that
he had better take the job he had referred to, and they would prepare
to leave the farm,

Actually Henry seems to have accepted the position before he ta}ked
with Clara about jt. He was merely waiting for her to say “Yes.” A
former fellow employee at the Flower shop, John Wildc., who was nmz
with Detroit Electrical, had procured him a post as night engincer.

Clara and Henry made their preparations for moving to the city and
found an apartment in a double house at 618 John R. Street. Ford
said in the 1920’ that his salary was §45 a month. “That was more
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money than the farm was bringing me and I had decided to get away
from farm life anyway. The timber had all been cut.””®* If this state-
ment is accurate, he had been looking around for a position that suited
him and had never intended to operate the Moir place as a farmer.

On September 25, 1891, he and Clara moved.®* For Henry Ford it
was consciously a big change. For William, as he watched his son’s
furniture leave the square house, it was the end of the old dream that
his son would become reconciled to the life of a farmer. The father,
a fair-minded, equable man, had doubtless forescen the event, and
took it philosophically.

As for Henry, animated with the conviction that his future lay with
the shops, he perhaps did not realize fully the decisive nature of the
action he 'was now taking. For not only did it mark his final dedi-
cation to industry, but it also meant a dozen years of persistent struggle
before he would sharpen his rather vague ideas, find a definite goal,

:mdkl;cgin to emerge as 2 symbol of change that affected the entire
world.



VII
THE EVE OF REVOLUTION

Tz house on John R. Street in which Henry and Clara Ford made
their first Detroit home stood less than two miles north of the City
Hall, in an outer and newer section of the town. It was a block east
of Woodward Avenue and several blocks from the substation of the
Edison Illuminating Company where the new night engineer was to
work a twelve-hour shift beginning at six in the evening.'

The Edison Company in 1891 was competing successfully with the
Brush Electric Light Company and the Detroit Electric Light & Power
Company, For some years the Brush Electric had furnished street
lighting; then in 18g0 the Detroit Electric had obtained the contract.
However, Detroit’s new mayor, Hazen S. Pingree, who had been elected
on his promise to dredge out the morass of city politics, had declared
that Detroit should operate its own plant for strect illumination.®
Eventually, in 1895, he made good his proposal” With the political
clashes attending this change the Edison was little concerned, for its
service was solely to householders. Founded in 1866, it made such rapid
headway against its competitors that by 1805 it was furnishing light
10 1200 of 1650 residences that used electricity and maintaining 65,000
of the 96,000 lamps in Detroit* When Ford began work in 1891 its
position was already strong.

As for the substation at Willis Avenue and Woodward, it supplied
the residential area in that vicinity. Its equipment by 1895 included 2
300-horsepower Rice Dynamo, an Armington & Sims Iso—horscpow.er
generator, and a xoo-horsepower Beck steam engine;® whatevcr. its
other machinery, this electrical apparatus offered Ford opportunities
for extending his experience, the reason he gave Clara for wanting to
move to Detrojt. With the Beck engine he was already familiar. Doubt-

119



120 FORD: THE TIMES, THE MAN, THE COMPANY

less his knowledge of steam power plants had been an important factor
in his appointment.

2.

The Detroit into which Henry and Clar2 moved was a dynamically
changing city, with the contrasts always found in an expanding indus-
trial center. As a former resident and a mechanic who had frequently
been called in for emergency work at various factories, Henry en-
countered no violent surprises in his first months of residence, It will
be useful, however, to note the principal alterations of the preceding
decade.

Growth had been rapid both in population and in official area. De-
troit now counted 205,876 residents, an increase of 76.96 per cent for
the decade. As the Free Press of August 14, 1891, proudly noted, only
Chicago among the important American cities had registered a larger
gain (13858 per cent). Meanwhile, the territory occupied by Detroit
had expanded from 16.09 to 28.14 square miles. Productive capacity
had far more than doubled, the manufacturing investment rising from
$30,000,000 in 1880 to §77,351,546 ten years later. Fourteenth in popt-
Iation among American cities, Detroit ranked seventeenth as an in-
dustrial center.®

Many new establist in both b and manufacturing had
appeared during those ten years. ‘The Federal Census listed 1716 en-
gaged in mechanical and manufacturing activities. Among the new-
comers were the Eagle Iron Works (1881), manufacturers of engines,
boilers, and other mechanical equipment, where Ford in 1885 had
tepaired the Otto motor; Ireland & Matthews (188), makers now of
spun brass goods and stamped sheet steel, later of automobile parts;
the Buhl Stamping Company (1888) ; the Detroit Steel & Spring Works
and a variety of firms manufacturing engines and foundry products.
’l'hr:‘: of these last were soon to be familiar to Ford. Charles A
Stelinger & Co. (1885) was a taol and machinery shop notable for
the range and  quality of its stock. The establishment of John Lauer
(x830) was prominent i the fabrication of fine tools, light machinery,
and metal parts for artificial limbs, Finally, Henry M. Leland had
come to Detroit in 18go, becoming the dominant figure in Leland, Faul-
coner & N‘onon, which quickly acquired 2 national reputation in tools
and machinery, Both the Laver and Leland plants were able to do
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finc precision work, the latter possessing as high a proficiency in this
respect as could be found anywhere in the United States.”

As industry grew, the city swept into its mills a multitude of foreign
workmen; the Germans the largest group, and the Canadians, Irish,
English, and Poles ranking next in that order.?

Although to the casual glance the city had not altered greatly, a
closer scrutiny revealed impressive changes. Detroit still retained the
garden atmosphere that had pervaded much of it in 1880. Sturdy
maples, elms, and horse chestnuts shadowed the streets and lawns of
many fine residences, while in the public parks flourished oaks, wal-
nuts, beeches, and sycamores. Along many streets the tops of the trees
on either side nearly met, and on Woodward near Grand Circus Park
they formed “a beautiful arborean arch®

In summer the residential districts werc given liveliness by carriages
which rolled along the shaded thoroughfares to the light drum-beat
of hoofs, Even the street cars were still drawn on their iron-faced
wooden rails by plodding horses, for electric trolleys did not displace
these conveyances for another year or two.'” The old-fashioned veh-
icles harmonized with the tall trees, the squarish, mansard-roofed houses
which sprouted bay windows and turrets amid their lawns, the flag-
stone sidewalks, and the cedar-block pavements. Only the bicycles
struck a more modern note—the old tall-wheeled “ordinaries” trailing
their diminutive sccond wheels, or the “safeties” with the two small
wheels and diamond frame which were soon to become standard. From
their pneumatic tires (now rapidly coming in) to their gleaming spokes,
tempered-steel tubing, and cunningly-meshed geass, they spoke of a
new machine era. .

But other signs warned Detroiters that industry was pushing into
their lawns and gardens. The electric street lights, the telephone poles,
the eruption of modern office buildings and factories among stately
residences, the extension of industry along the water front, the increas-
ing throngs of laborers and office workers who filled the street cars
mornings and evenings—these announced that Detroit was becoming
a noisier, harder, and less attractive community. .

Certain districts revealed a dramatic change. One was the area domi-
nated by the new Union Station, projected in 1881 and now being
pushed to comgpletion. This large building, said an 1891 news report,
had delivered “the last decisive blow” to the residential areas south and
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west of City Hall. “The depot not only promised to make life unbear-
able with the clatter and smoke of hourly trains, but it actually swept
away houses that had once been the fower of the west end.” Indecd,
all the blocks within a half mile of City Hall were being absorbed for
manufacturing or mercantile purposes. Such properties were in steady
demand as another news article said, “for improvement and occupancy
by concerns and establishments requiring central locations.” ™ These
changes denoted temporary deterioration as well as general progress.
“When a manufacturing business pokes its greasy nose among the fine
houses,” wrote a reporter in June, 1891, “. . . then good-bye to green
lawns and quict life.” The owners of the houses hastily decamped, and
along with the reputable factory often came boarding-house keepers
and less desirable tenants to debase the old houses or erect shack-stores
and cheap saloons, many with gaudy blue, red, and yellow fronts

The wretched condition of the strects of Detroit worsened the ap-
pearance of blighted areas, and lowered the tone of the entire city.
George Truman Kercheval, a vigorous apostle of good strects, lashed
out in savage attack which made the pages of the Free Press blaze. He
told how in the very heart of town he had seen a wagon-load of bricks
stuck in the muddy clay where the paving had broken up. Only after
four more horses were brought was it pulled out of the slough. “A
few weeks since,” Kercheval stormed, “a couple of ladies out in calling
array passed in a carriage on 2 fashionable street, when presently 1
heard a shriek; the mud was up to the hub of the wheels, the horse
was streaked with it, the windows were blotched with it, and the car-
riage was more than half cver in a ditch, because the driver had stopped
near the sidewalk to let the ladies out, and two wheels of the vehicle
had sunk down in the ditch, so that had the driver not jumped the
whole thing would have gone over.”** Mayor Pingree had denounced
the condition of the streets in his first message to the City Council on
January 14, 1890. Declaring that more than half the 130 miles of cedar-
block paving were unfit for use, he called for resurfacing with stone
or asphalt.™

Other aspects of the town, however, citizens might contemplate with
some pride. If the river front was noisy and smoky, that was its logical
fate, It show.:d dozens of fine plants like the new Ireland & Matthews
works opposite the western end of Belle Isle, while the development
of the shore toward the mouth of the Rouge under the Rouge Improve:
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ment Company, pushed by James McMillan, was an impressive achieve-
ment. By 1892 some $8,000,000 was said to have been invested in manu-
facturing units there, and the river had been made navigable for deep-
draft vessels for three miles inland.'® Near the center of town De-
troiters were proud of Federal Square, where the new post office was
being erected near City Hall. Residences there were being purchased
and torn down to make room for handsome business buildings. The
heart of the city, about the Campus Martius and Grand Cireus, re-
mained an attractive section of wide, tree-lined streets, where office
structures, public buildings, the opera house, theatres, some fine hotels,
and a few handsome old residences made a brave display.

Since 1880 great waves of residential construction had surged out
aver open areas within the city and spilled across its limits at many
points. To the west, settlement had reached Woodmere Cemetery, five
miles from City Hall. “Where but a short time ago were reaches of
bare commons,” wrote a reporter in the summer of 1891, “are now
many new houses, gradually growing thicker and more numerous.”
Extension of the street car lines provided transportation.’® To the east
the Germans were established from Mt. Elliott Cemetery to the water
works at the city boundary. Polish families were settling to the north-
east, while directly north from the Grand Circus, on either side of
Woodward Avenue, pastures and market gardens were vanishing be-
fore new streets and hundreds of residences were being built for well-
todo-citizens, many of whom had been driven from the more central
portion of the cityl “It is a great community that is growing up
within a radius of four miles from our city hall,” declared the Evening
News of January 1, 1891, “and that will within ten years be spread out
for a couple of miles beyond the present lines of the corporation.”

As it grew, Detroit had not been neglectful of civic improvemenf.
Belle Isle, the largest and most attractive of its parks, had been accessi-
ble by a bridge constructed in 1889 at a cost of §295,000. The island
had been immensely improved. Marshy areas had been cxcavatz.:q to
make lakes; a casino, tennis courts, baseball fields, a skating pavilion,
and a boat landing had been constructed; lawns, a twelve-acre deer
park, and numerous gardens were laid out. Detroiters drove, eycled,
or walked to the island, where they fished, played ball, rowed, or pad-
died about on its lakes, or idled in the woods or along the shores, ad-
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miring “the lotus, the dahlia, the calundian, the water poppy, the water
hyacinth, the canna and the water lily.”*®

As both an adornment and an aid to transportation, a Grand Boule-
vard to girdle the city was proposed in 1876, and two years later the
legislature authorized its construction. In 1883 its course was fixed,
and with the aid of private gifts, the city began work. The thorough-
fare, enclosing almost fifteen square miles of the central portion of the
city, was well advanced by 1891. A reporter that year praised warmly
the appearance of the completed portions. “There are two roadways,
each thirty feet in width, with a grass plot between, and they wind
around through a stretch of rolling land covered with trees and thick
foliage. The winding, rolling road, running around handsome flower
beds, presents the appearance of a beautifully kept park.” All the land
for the right of way had now been acquired, and the Commission in
charge was preparing to move away a group of cottages which had
been an impediment.?®

Detroit was conscious of its defects, but still more conscious of its
growth, its vigor, its mighty possibilities. It was gaining national
prestige. On July 16, 17, and 18, 1891, the town was host to the League
of American Wheclmen, and on August 3 to the Grand Army of the
Republic for its Silver Encampment. To Henry Ford the bicycle
parade should have been of particular interest. The riders travelled
by night down Jefferson Avenue to the Belle Isle Bridge, bearing lan-
terns and making “a magnificent showing.” The moving line of
thousands of cyclists crossed the bridge as fireworks brightened the
sky. Fifty thousand Detroiters lined the streets, and 20,000 more had
assembled on the island.® The day of the bicycle had dawned; it was
already a national emblem of sport and a focus of machine skills™
Ford, now or soon the owner of onc, showed during the next few years
that he perceived a relationship between the bicycle and the gas-driven
vehicle he was then planning to construct?
. His i_nstinct had been sound when he turned to Detroit, for in that
mdusfnally well-muscled city he would find a stimulating atmospher¢
for his work, and get definite aid in manifold ways. He could meet
men who were moving toward the goal which he had set himself, and
who would help him to reach it. Late in 1891 he stood on the threshold
of adventures which would occupy a dozen difficult years.

That year was also the threshold of the age of the automotive vehicle,
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destined so largely to reshape industry and social life in America.
We must turn back to trace the events which had now brought that
new era in transportation to the verge of fulfillment, and we must also
note the character of the still relatively small automotive world. At
this time in the opening nineties Ford was only one of dozens if not
hundreds of adaptors and inventors who were dreaming of a motor
car, and who in some instances would reach their goal before he did.
All these men were influenced by what had occurred in the realm of
motor vehicles since 1885,
3

After completing his goo-r.p.m. motor in the fall of 1883, Gott-
lieb Daimler had at once begun to plan for its use in a vehicle—or
rather in several, for he considered powering a bicycle, a four-wheeled-
carriage, and a boat. About this tme Karl Benz had reached a com-
parable stage in his own automotive work.

Born at Karlstuhe in 1844, ten years later than Daimler, Benz had
received advanced technical training at the Polytechnic School in Karls-
ruhe and had absorbed an extensive practical experience, first as a
workman and then as an engineer. He claimed to have worked out
a design for a horseless carriage at the age of twenty. Three years later
he was experimenting with a draisienne or velocipede, thinking that
he might be able to build an engine for this machine. He soon aban-
doned that idea, realizing that the vehicle would be too light for any
power plant that he could devise. However, he persisted with his
experiments in the engine field; in the early 1870’s he developed a two-
cycle gas engine and then found backing to establish the Mannhcun
Gas Engine Company, His models sold fairly well; but as lus partners
severely forbade any experiments with self-propelled vehicles, about
1880 he left them, found a more liberal associate in Max Rose, and
organized the Benz Company Gas Motor Factory at Mannheim. Work-
ing after hours, he designed a four-cycle one-horsepower motor, doubt-
less using his knowledge of the Otto. e increased the speed of the
engine to 250-300 r.p.m., devised a fairly good carburetor, water-cooled
the engine, and used an electric ignition.* R

Benz chose a tricycle for his vehicle—again the influence of d}e blc_yc]e
world. The machine was light, and the single front v»thccl sunpl}ﬁed
the problem of steering. A system of belts and chains transmitted
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power to the wheels. At first the car had only one speed, and the
springs and brakes were very crude. Benz later asserted that he had
made a test in the spring of 1885—apparently a limited one, with the
vehicle still in process of development. However, on June 4, 1886, the
Netie Badische Landeszeitung described the car, and on July 3 reported
a successful test. “The whole velocipede is not much larger than an
ordinary tricycle,” it stated; adding, however, that “it should prove
itself quite practical and wseful to doctors, travelers, and lovers of
sport.”?* Benz did not develop a second speed arrangement until 1887,
when on April 8 he took out a patent for a sun-and-planet gear. He
installed a three-horsepower motor, with better springs and brakes. It
was undoubtedly this machine that was pictured and described in the
Scientific American for January 5, 1889%°

Meanwhile, Daimler too had been active. On August 29, 1885, he
received a patent for a motorcycle, the first vehicle to use his new motor.
Though the machine was crude, being mostly of wood, in princi;)lc
it anticipated the chief features of modern motorcycles, including the
position of the motor, seat, and steering-gear; it had two speeds and
could be put in neutral. Daimler’s son Paul, according to Sicbertz,
rode three kilometers on this machine on November 10, 1885, It Was
thus tested later than Benz’s tricycle, but was somewhat more advanced
technically?® Apparently the motorcycle was merely a means of study-
ing the adaptation of his engine to a vehicle, for in August 1886,
Daimler tried his first motor boat on the Necker River, and in the fall
of the same year made tests with a four-wheeled carriage. The German
patent on the motor carriage was received October g, 1886, and a French
patent on December 27, 1886.

The adherents of Daimler point out that his motorcycle patent was
dated August 29, 1885, while Benz's tricycle patent was granted five
months later—on January 29, 18862 ‘They argue that the tricycle was
no more a true bile than the r yele, to which the retort
seems obvious that it was at least one wheel nearer!

The facts present a rather confusing pattern:

1. Daimler completed the first high-speed, fourcycle gasoline engine,
more suitable than any other motor at that time for use in motor vehicles.
3. Benz appears to have made the first tests with a motor vehicle, but
these are unauthenticated. Daimler received his patent for a motorcycle five
months before Benz received his for a tricycle, and half a year before Benz's



THE EVE OF REVOLUTION 127

first public tests with his machine; but Benz’s authenticated tests are the
first in point of time.

3. The tricycle was more like an automobile than was the motorcycle,
and apparently operated more frequently and successfully; but Daimler was
undoubtedly the first of the two to operate a four-wheeled, gasoline-driven
carriage,

4. Daimler’s machines both had two speeds instead of one, and his motor
was undoubtedly superior to Benz's.

From these facts the reader can form his own judgment as to priority.
Both men were pioncers, and the automobile can trace an unchecked
development from the work of either. Both deserve high recognition.
Although Marcus’s second machine of 1875 may have been as good as
or better than these German models of 1885-1886, it did not lead
directly to a practical use of the motor car; their models did.

The appearance of these vehicles in 1886 excited talk and even alarm.
It was 2 horse-and-wagon era. Benz was uncertain as to what rights
he enjoyed on public thoroughfares, and finally wrote the officials of
the province of Baden requesting permission to operate on the strects
of Mannheim and the roads in the vicinity of the city. Permission was
granted, but the inventor was warned not to exceed four and a half
miles an hour in the city and nine outside.* Appalled by this order,
Benz after desperately considering the matter, devised a stratagem
which he hoped would modify it. i

First, he invited the Minister of Transport to come to Mannheim
and ride in his machine. To his joy, this invitation was accepted. He
then arranged with one of his men to meet the minister at the station
with the car. Meanwhile, he hired a milkman and his team to carry
out a plan which was carefully rehearsed in advance so that it .would
not miscarry. The minister was duly met and was started on.hxs way
along the street. Soon the vehicle passed the milkcart, moving at a
walk; whereat the milkman put his horses to a trot and clattered past
the tricycle. As he did so he leaned out with derisive remarks about
the “velocipede,” urging its occupants to get a horsc. .

The minister was incensed. “Can’t your machine go faster?” he
demanded. “Can’t you pass that insolent fellow?” “Certainly,” {cphcd
the driver. “I can go faster than any horse, but by the rigulanons of
the province we are restricted to six kilometers per hour.

*To be precise, the order was six kilometers in town, twelve in the country.
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“To the devil with the regulations!” responded the official. “I con-
trol transport and make them, Pass that fellow!”

Benz’s employee put his machine into gear and sped past the milk-
man, the minister shouting exultantly as they shot into the lead. After
this incident, Benz was permitted to operate his vehicle at any speed
he liked. He could probably not have exceeded fifteen miles an hour
anyway.?®

4.

Although the horseless carriage, like the gas engine, had now emerged
as a potentially salcable machine, the world evinced no eagerness to
utilize it

There were good reasons for its indifference. Though experimental
machines of many types had been talked about, often wildly, for sixty
years, the few that had actually run had not been convincingly efficient.
The machines of Benz and Daimler were still full of defects, and
doubtless were watched skeptically by technical observers who per-
ceived their limitations, and by amateurs who instinctively felt them.
In the United States no one heard much of Daimler or Benz for some
years to come. As already noted, the latter’s motor was not described
until 1887 and his tricycle until 1889, while Daimler’s engine was really
not known in America until 1891, and then not as an engine for
vehicles. Nothing indicated that either inventor was responsible for an
epochal achievement. Gas and gasoline motors were now an old story
in America, as we have seen, and gas-driven carriages were still re-
garded as experimental if not as visionary,*

As a matter of fact, far more interest was taken in vehicles powered
by steam or electricity. Palmer’s steam carriage in England and Bollee's
in France were both being exhibited in 1886, and carly in 1888 the
Scientific American was able to report that Magnus Volk’s clectric
tricycle with 2 forty-pound motor could do ninc miles an hour on 2
smoo}h, hard ro2d® In the same year De Dion, Bouton & Trepar-
doux’s steam tricycle attracted attention, while Messrs. Innsmith of
London built a four-whecled, four-passenger electric for the Sultan of

_ ®Jn February, 3897, an arucle on the Daimler motor appeared § ientific American,

with an account of 1ts Yariety of available sizes and twes, a‘flp-ﬁo:d.él;pﬁ o bo:ﬁ and motor

vehicles,” runs one sentence, “differ but Lttle from those apphed to other uses.” Thus the pos-

nble ::; o([:h: ERRNE In 3 carriage was casually mentioned. But Daimler, whose agent Stein-

o bad & faciory Long Tiland, scems not to have tried to promote the motor for carriages it
¢ United States, noe did be send any of bus vehucles to this country for sale.
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Turkey, “The carriage appeared to run very smoothly and to be under
perfect control,” commented The Engincer, “although the operation
of backing was not shown during the time of our visit.”®

For several years neither Benz nor Daimler pushed their motor car-
riages with vigor. Both men were doubtless occupied with reorganiza-
tion for future operations® Daimler in particular proceeded to lay
a firm basis for his activities and to explore new possibilities. In the
summer of 188, he established a factory for his excellent motors, Wil-
liam Maybach, his right-hand man, supervising their construction. He
was keenly interested in motorboats, which represented a much sim-
pler problem than any vehicle and were more in demand by customers.
He also constructed a gasoline-propelled fire engine, and adapted the
motor to use in streetcars, again an easier task than the development
of the automobile. A successful demonstration of a small model which
ran through Cannstatt-Stuttgart on tracks which he had caused to be
laid brought in orders, and his larger cars were soon appearing in
numerous German cities and in Holland, Austria, France, Switzer-
land, and Ttaly. In 18go he built a small gas locomotive which could
haul several cars.*

Meanwhile Edward Sarazin, attorney for the Deutz Company in
Paris, who had known Daimler while he was working at the Otto
& Langen factory, paid a visit to the inventor, and in 1886 concluded
an informal agreement to market all his inventions in France. Sarazin,
after some difficulty in finding a French manufacturer who would push
the products, and particularly the road carriage, finally encountered a
responsive capitalist in Emile Levassor, who with René Panhard op-
erated 2 wood-working and carriage factory at Paris® Unfortunately
in 1887 the attorney died, but before his death urged his Wifc‘to con-
tinue his activities. “You may have complete faith in his [Daimler’s]
work. It has a future beyond anything we can now imagine.” Mme.
Sarazin accepted this bold opinion, went to Germany, won a rather
reluctant appointment as agent from Daimler, and concluded an agrec-
ment with Panhard & Levassor. They at once planned a carriage which
would utilize the Daimler motor, commencing work in 1889.%

. emed = =024 g New
itomotive
street car

. 1g article
lhndut theiz s in Switzerland and Germany, and the €COTOMIES Wil LOUkuiluvey wr.f had in-
troduced.
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At the Paris Exposition of that year Daimler exhibited his motor not
only separately but in two road carriages and a strectcar. The exhibits
scem to have made no great impression on the crowds, the streerear
seceiving attention chiefly as a convenient place to sit and eat lunches!
Work in the Panhard & Levassor shops went forward, however, and
without doubt was intensified by a strong infusion of romance: Levassor
married Mme. Sarazin on May 17, 1890.

When a vehicle was finally completed and tested, it fell short of
sticcess, Levassor was not discouraged. “If Daimler can make his car
go 18 kilometers an hout, so can 11" he declared,® and in the spring
of 1891 produced a model which ran from Avenue &'Ivry to Point-
du-jour and back without the slightest trouble, Panbard & Levassor
rapidly proceeded with both production and promotion, issuing a catd-
logue with prices for petrol vehicles in January, 1892, and the pext
October putting out a leaflet of testimonials from customers who had
already successfully used the car®®

Thus five years or more after its first successful demonstrations the
horseless carriage had fully arrived—but in France and not in Germany.
Machines had been manufactured and sold in Germany, but not on
the scale quickly attained by the Paris firm.

Benz. meanwhile had also found a French ally in Emil Roger, who
had used the Benz stationary motors in Paris, and who in 1887 visited
Mannheim, bought a tricycle, obtained full selling rights, and made
attempts to find Since he enc d 2 prejudice against
2 German-named car, he soon designed a new model called the Roger-
Benz, which he exhibited at the Exposition of 188g. When he took
Emile Levassor for a ride in it, Levassor conceded that it behaved well,
but decided that the Daimler motor and carriage offered greater possic
bilities. He was doubtless influenced by the fact that he could obtain
exclusive rights for the Daimler products, while Roger controlled Benz's,
and by his knowledge that Daimler had opened many more uses for
his motors than had his rival*® .

Roger, Panhard & Levassor, and the Peugeot firm in collaboration
with Panhard & Levassor, sped the manufacrure and popularity of the
gasoline automobile. The thoroughfares of Paris and the chief French
roads were fortunately smooth, well-paved, and broken by few stccP
_gradcs.. Thsy permitted a use of the new vehicles that would have beet
impossible in the United States. Nevertheless, the carriages remaine
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on trial, still in need of improvements to make them relatively trust-
worthy and bring them into extensive use. Meanwhile, across the
Alantic inventors were ready to play a part in automotive history and
would soon challenge the European engineers and manufacturers.

5.

On a pleasant summer night in 1892 a young man was diligently
pedailing a bicycle from Salem, Massachusetts, to the neighboring town
of Lynn, Hiram Percy Maxim, superintendent of a small factory in
Lynn, had spent a pleasant evening with “an attractive young lady,”
but the hard hour’s work to return home did not appeal to him. “The
thought came to me that it would be a wonderful thing if a httle engine
were to be devised which would furnish the power to drive a bicycle.
-+« I could not be expending more than 2 sixth or a quarter of a
horsepower, and that would not mean much of an engine.”

Young Maxim was an engineer, a graduate of the Massachusetts In-
stitute of Technology, and the son of Hiram Maxim, inventor of the
Maxim gun, who was then busy with experiments which he hoped

. would solve the problem of human flight. With such training and
inheritance the cyclist did not permit his new idea merely to flit through
his mind. He had often heard of the Otto gas engine, and had recently
been told that one was operating a water pump near Lynn. Inspecting
it, he was impressed by its apparent efficiency. He pondered how it
might be adapted to a bicycle, and thought the obstacles would not be
great. Of course, knowing something of the restless activities of the
technical world, he suspected that other men might have worked upon
the problem of adapting a gas engine to a vehicle. “Nevertheless, there
were none of them running around on the roads. If I worked hard
enough I might yet be first” Maxim set instantly to work to produce
his own version of the horseless carriage” Karl Benz had undergone
a somewhat comparable experience almost thirty years carlier, while
riding his draisienne. In America, a number of other men were already
busy. Henry Ford had known a similar moment of illumination in
1876 when he saw a steam engine running along a road; he l}ad held
fast 1o the vision that had then been vaguely kindled in his md, hafi
sharpened it, and now, in 1892, was spending his after-hours in Petrmt
trying to devise a gasoline-propelled vehicle. Ransom E. Olds in Lan-
sing, Michigan, who had been experimenting with steam soad carriages
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for some years, and as we have seen had built a fairly successful one in
1887, in 1892 decided that the gasoline engine must be the power plant
for a really successful machine, and began to design one® Elwood
Haynes, now the field superintendent of a natural gas company at
Kokomo, Indiana, had realized a little carlier that he was wasting vatu-
able hours in driving horse and buggy to scattered points in his terri-
tory. Why not put a motor in some vehicle and accelerate his activities?
This was no idle question on Haynes's part, for he had every right to
assume that he could carry out such a project. At thirty-five he had
as full a technical education, gained at Worcester Polytechnic in Massa-
chusetts and at Johns Hopkins, as any American who dreamed of horse-
less carriages. As he read German easily, he may havg been directly
familiar* "' e ', " He had continued
toshow | E—. + for making carbon
steel, anu 10 1006 naa mvented a vapor thermostat.™ In 1893, he ar-
ranged with the Apperson Riverside Machine Works in Kokomo to
build a carriage of his design, and began making road tests to determine
the tractive resistance of rubber tires—for the bicycle had affected his
thinking,

Finally, Charles Duryea had concluded that the time was ripe for
btxilding the horseless carriage that Shanck’s motor had suggested to
him in 1886, An able machinjst himself, he enlisted the help of his
brother Frank, the two setting to work in Springfield, Massachusetts.
Frank, twenty-one years old when the planning began in 18go, was at
first only his brother’s hired helper. “Charles had the idea,” he stated
years l:}tcr, “and had certain plans drawn of a car.” Thesc included
lht.: dc.51gn for a motor. But the older brother saon departed for Peoria,
llhm?xs, where fie was a parteer in a bicycle-manufacturing business
(again the bicycle!), and Frank was left to struggle alone with the
numerous problems which arose when he tried to translate his brother’s
designs into an operable vehicle®

Other Americans were similarly at work. Henry and Philip Nadig
later 'assmrq that in Allentown, Pennsylvania, they built workable
gasoline engines as carly as 1888, and three years later brought a cat
to the point )vhcrc they successfully tested it Doubtless a dozen others
weee decaming and tinkering; Hlorseless Age later estimated that three
hundred had been at work] Al these Americans except Olds were
unknown to the public. Few were aware of European deyelopments,
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or knew how to make practical use of them.*” Hiram Percy Maxim
writes in his delightful reminiscences:

As 1 ook back, I am amazed that so many of us began work so nearly
at the same time, and without the slightest notion that others were working
on the problem. In 18¢2, when I began my work on a mechanical road
vehicle, I suppose there were fifty persans in the United States working on
the same idea.

Why did so many different and widely separated persons have the same
thoughts at the same time? In my case the idea came from looking down
and contemplating the mechanism of my legs and the bicycle cranks while
riding along a lonely road in the middle of the night. I suppose not another
of us pioneers had his original inspiration come to him as mine came to me,

It has always been my belief that we all began to work on a gasoline-
engine-propelled road vehicle at about the same time because it had become
apparent that civilization was ready for the mechanical vehicle. . . . It has
been the habit to give the gasoline-engine all the credit for bringing the
automobile, as we term the mechanical road vehicle today. In my opinion
this is a wrong explanation. We have had the steam-engine for over a cen-
tury. We could have built steam vehicles in 1880, or indeed in 1870. But
we did not. We waited until 18gs.

The reason why we did not build mechanical road vehicles before this,
in my opinion, was because the bicycle had not yet come in numbers and
had not directed men’s minds to the possibilities of independent, long-dis-
tance travel over the ordinary highway. We thought the railroad was good
enough. The bicycle created a new demand which it was beyond the ability
of the railroads to supply. ‘Then it came about that the bicycle could nrot
satisfy the demand which it had created. A mechanically-propelled vehicle
Was wanted instead of a foot-propelled one, and we know now that the
autornobile was the answer.®

This was a natural train of thought for Maxim to follow in retro-
spect, for he soon became an employee of the Pope Manufacturing
Company, then the dominant manufacturers of bicycles in the United
States. As we have seen, the able Civil War veteran Colonel Albert A.
Pope, after going to Europe in the 1870's to observe the manufacgurc
of bicycles, had begun in 1878 the production of American machines
on an extensive scale.** Selling the Columbia and other popular types,
he had soon begun to introduce into his plants standards and techniques
which were to affect the automobile. In 1892, his company was alrcafiy
establishing a metallurgical laboratory and had organized 600 agencies
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taught a class for machinists at the Detroit Y. M. C. A®* As he rose
professionally he had more money for his experiments, and more oppor-
tunity to arrange time for them, He himself later declared de he had
an “experimental room” at the Edison Company (probably in 1893,
but possibly earlier) where he worked at night on his engines. .

But a number of operable cars were finished before he succeeded in
building one. The first was that of Charles and Frank Duryea, Wl}““
machine deserves more than a mere record of the date of its completion.

For the building of the Duryea motor-car, we have separate narra-
tives by the two brothers. Charles E. Duryea made specific statements,
long accepted but inaccurate, about the dates when it was designed
and put into successful operation. “I began work in earnest in 1891
by getting out designs and taking steps to complete all parts of the
vehicle,” he testified under oath in 1914. Later he declared that fhc
first run had taken place on April g, 18g2.%° His date for the design
is confirmed by his brother Frank; but according to Frank, experi-
mentation occupied a much longer period, and success was not attained
until much later than Charles wished to believe.

In his detailed, well-buttressed account, Frank fixes March, 1892, 3
the time when Charles persuaded Erwin F. Markham, a Springficld
businessman, to advance $1000 to cover the costs of constructing a ca.
In return, Markham was to get a 10 per cent interest in the machine,
which would rise to a half interest if he supported the project “to 2
successful issue.” Charles then bought an old phacton and engaged
Frank, who was a toolmaker for the Ames Manufacturing Company
in Chicopee Falls, Massachusetts, to help construct the car, adapting
the phacton by changes in the front and rear axles and the instaflation
of a transmission unit. The motor was built according to Charles’s
specifications, which failed to include ignition, muffler, or means of
starting . When the engine was tried out, it would not start; Jack of 2
good ignition device seemed to both brothers the chief difficulty. Chasles
then left for his bicyele business in Itlinois®®

‘The motor seems to have been a two-cycle model based partly on the
old Otto & Langen free-piston engine and partly on a design by Edwar
Atkinson. Frank Duryea finally made extensive changes in it, com-
bining a free and a working piston into a single unit, improving the
action of the intake and exhaust valves, and devising a carburetor an
a flame ignition device. Because his work was interrupted by an attack
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of typhoid, it was February, 1893, before he was able to operate the
engine and improve the uncertain transmission unit so that it was under
fairly dependable control. During this period he had reported progress
regularly to Charles, but had depended almost wholly upon his own
judgment and the results of shop tests.

Frank could now drive the car back and forth in the loft of the
Russell Manufacturing Company, where the work was carried on; a
great advance, for previously the car, once started had been unman-
ageable, striking the wall and stalling. Doubtless the vehicle could now
have made a run on the road, but partly because of the difficulty of
taking it downstairs and partly because he knew it was in need of over-
hauling and improvement, Frank did not attempt an outdoor test.

Instead, he installed new parts, including a better piston and flywheel
and an electric igniter, for which Markham supplied the money. In
August the car was taken down to the street, hauled to a barn not far
away, and made ready for a trial. This took place on or about Septem-
ber 20, 1893, ‘The Springfield Evening Union of September 22 described
a successful run, but explained that the transmission was unsatisfactory.
It operated by means of a belt, which had to be shifted to change speed
or put the car in neutral. “The inventors will do away with this belt
in favor of a clamp gear,” a gear and clutch transmission, it reported;
and Markham finally agreed to pay for the materials on condition that
Frank do the work without pay.””

Thus the initial public run of the car—the first American gasoline
automobile—was made as summer ended in 1893, and not, as Charles
Duryea had testified, a year and a half earlier. After the new trans-
mission had been installed, the machine proved fairly dependabl.c.

However, Frank Duryea could now envisage a still better carriage,
and for some time vainly tried to enlist help in building lt anallv,
after making a drawing of the new vehicle as he imagined it, with all
machinery enclosed, he persuaded a new backer, H. W. Clapp, to

ance the preparation of detailed drawings and the construction 9{
the car. Charles Duryea came from Peoria and was given a nde.m
this new machine, which was still in the loft. Finding that the engine
misfired at top speed, Frank designed a new four-cycle motor, took the
car down to the street, and drove it with excellent results.

In general app ¢ the machinc resembled a trim-Jooking buggy,
with no machinery visible. It had wooden-spoked wheels with cushion
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rubber tires, a water<ooled engine hidden in the rear, a cranking de.
vice, a clutch and gear transmission, and a lever steering apparatus.
The engine possessed three forward speeds, a reverse, and a neutral
position, and could furnish a speed of cighteen miles an hour. Alto-
gether, it was a genuinely practical automobile. Before long it was
driven nearly twenty miles over hilly, sandy roads to be shown to a
potential investor, an expert on steam engines; and his enthusiastic
report to friends led to the formation of the Duryea Motor Wagon
Company.** Unhappily, the panic of 1893 had now precipitated grim
depression; and as the press became filled with news of bankrupteics,
unemployment, widespread misery, and fierce labor troubles, the out-
look was far from auspicious.

Elwood Haynes carly in 1894 completed his car and on July 4 made
his first successful run; Ransom E. Olds had brought his gasoline-pro-
pelled vehicle to a point where it served as a basis for experiments; and
Hiram Percy Maxim’s projected bicycle had grown at the Pope Manu-
facturing Company factory into a four-wheeled carriage which had
made some faltering excursions on the streets of Hartford. Olds had
sold a steam-driven car to an Indian nabob. Several American road
wagons driven by electricity, one of them completed by William Mor-
rison at Des Moines in 1892, had made their appearance.”® The World's
Fair at Chicago had promised a showing for such models, and some
were on exhibition.* The newspapers and still more the scientific
joum:{ls manifested a growing interest in such novel forms of trans-
portation, )

The Scientific American quoted with approval on May 21, 1892, 01d¢
comment on his steam carriage; “It never kicks or bites, never tires
on long runs, and never sweats in hot weather. It does not require cart
in the stable and only eats while on the road.” Perhaps Gottlieb Daim-
ler, who spoke and read English, saw this eulogy, with its implication
that the horse had a rival of superior qualities. Several years later he
wrote a jingle in German celebrating his own machine, part of which
can be rendered:

He never cars while in his stall,
Drinks only when he starts to haul,
Plays no dumb tricks that vex or tease

* It has been suated by 2 number of writers that a Pen was shown at the Fair, 304
by some that 2 Daimler was also cxhibited, In a letier vo é,”u’(‘i:"é;mif Aprit 20, 1940, Chatles
B. King asierted that neither was shown, and that the Sturges Electric was the only car at B2
Fair (Accrsuon 80, Box 1, Ford Archuves). This is probabiy correct. Detaled reports by
Seient fiz American on exhibits in 1893 mention mg metor carriages.
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Contracts no hoof-and-mouth disease,
Raises no angry heel to kick,

Nor raids your standing grain, or rick—
So buy this beast of happy ways

And live in clover all your days! *

By 1895 machines were a reality in both Europe and America, even
though by modern standards crude and unreliable. The public still
withheld judgment, but waited only for some spectacular and con-
vincing demonstration.

7.
The world had not long to wait. On July 19, 1894, a “competition
of carriages without horses” was held in France for prizes offered by
the Petit Journal. The route was from Paris to Belfort and return, and
s0 efficient had the European promoters of motor transport become that
seventeen competitors started the first day, six on the second, and two
on the third. Fifteen carriages finished the course, a De Dion steam car
making the best time, 5 hours and 40 minutes, but being nearly tied
by the petroleum-motored Peugeot. A Panhard & Levassor was fourth.”
The following year, on June 11, a much longer race was run from
Paris to Bordeaux and return, 727 miles. On this occasion the superi-
ority of the gasoline-motored vehicles was clear. A Panhard & Levassor
made the fastest time, covering the first leg in 22 hours 28 minutes, or
15 miles per hour. As a two-passenger car, however, it was ineligible
for the first prize, which Peugeot Brothers took: 31,500 francs offered
by James Gordon Bennett, Baron de Neufeldt, and others. Even the
Scientific American, partial to steam and electricity, conceded that the
gasoline-driven vehicles had now come to the front: “Upon the whole,
it was the lightest vehicles that behaved best on the road, and t_his fact,
now universally established, proves the superiority of ga’s’(:lzmc and
naphtha over any other motive power at present known. .
Europe was convinced that the automobile had arrived; the Unzt:d
States was prepared to believe it, but wanted its own demonstration.
This was made possible by the Chicago Times-Herald and its owner
Herman H. Kohlsaat, who arranged for a race of hors.clcss carriages
on November 2 from Chicago to Milwaukee, with prizes of $2000,
$1500, $1000 and $300. At the request of contestants who needed more
time, the race was postponed to Thanksgiving Day, November 28,
1895, while the distance was reduced to 52.4 miles, from Jackson Park
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to Evanston and return. Pending this, two entries, a Benz car driven
by H. Mueller of Decatur, Illinois, and Frank Duryea’s American car,
ran a race over a g2-mile course from Chicago to Waukegan and return.
Unfortunately, the Duryea car was involved in an accident, Frank
Duryea running it into a ditch to avoid colliding with a farmer and
his team and breaking the differential housing. The Benz went on to
win in ¢ hours and 30 minutes.®® But the Duryea car still had an oppor-
tunity to compete in the regular race; it was hastily repaired at Spring-
field, Massachusetts, and returned in time for the bigger event™

This proved a severe test of the varied assemblage of horseless car-
riages.® Midwestern winter had descended with a foot of snow, clog-
ging the roads. The temperature ranged from 30 to 39 degrees. Five
of the eleven entrants did not start, although in one instance, that of
the Haynes-Apperson machine, failure was caused by an accident on
the way to the starting point.*® The six competitors who appeared
were forced to drive “through deep snow, and along ruts that would
have tried horses to their utmost,” according to the Times-Herald te-
port. Actually only three cars made a race of it. The Sturges electric
carriage and the Morris Salom electrobat both dropped out after short
runs, while the La Vergne, an adapted Benz, soon quit because of the
snow. This left the Duryea, Mueller's Benz, and an adapted Benz :
entered by the R. H. Macy Company. At one point in the race the
Macy was in the lead, but drew aside in accordance with the rules 0
let the Duryea, which was pressing close behind, pass it. “The groups
of spectators along Forest Avenue applauded the unusual sight of one
horseless carriage forging ahead of a rival,” wrote a reporter.

The Duryea had started at 8:55 am,, the Macy at 8:s9, the Mucller
at 10:06. Each car had a driver and an umpire. About the half-way
point the Macy car dropped out. Duryea kept well in the lead, and
finished first after night had fallen, at 7:18 pa. Mueller arrived more
than an hour and a half later, but only as 2 passenger, for he had col-
Iapsed from strain and exposure, and Charles B. King, his umpir,
finished the race for him. While Duryea’s average running spccd was
only 6.66 miles per hour, the weather had been execrable; and it was
agreed that to finish the race against such obstacles was an achieve-
ment that promised more for the future of the motor carriage than 2
fast run under ideal conditions.”

The race gave a great impulse to American automotive activity- To
be sure, the difficulties to be overcome before the motor car could
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considered established sere so numerous that even enthustasts were
cautious. “We require in the horseless carriage,” wrote a reader of the
first automotive magazine, “a mechanism so simple as not to get out
of order easily or give trouble to the unskilled operator, and a carriage
so arranged as to be comfortable in use, viz., it should be clean, free
from objectionable odor, vibration, or possible danger.” ®® No existing
model, not even Duryea's, could as yet meet these conditions. Further-
more, the gasoline-propelled vehicle still suffered from the lingering
trust in steam. “There can be little doubt,” wrote an expert two years
later, “that the vast majority of people would prefer a smooth-running,
reliable steam engine for use as the propelling medium of a pleasure
or light business carriage, to the evil-smelling, dangerous, wasteful, and
at best uncertain and unreliable engine heretofore chiefly employed for
that purpose in motors of recent construction.” ® Hundreds of dubious
or even unfavorable comments could be quoted to show that long
after the Chicago race a strong skepticism existed concerning the future
of the automobile.

A multitude of determined men, however, including many inventors
and technicians, scorned such reservations, cherishing a firm faith in
the future. The race had brought together a number of such men.
They regarded the victory of the American car over the various Benz
entries as right and natural; for they were sure that American enter-
prise, despite the tardiness of Yankee inventors in getting into automo-
tive development, would quickly achieve a strong competitive position.
Their faith was doubtless strengthened by meeting each other and see-
ing the encouraging results of American activity. One evidence of
their vision and confidence was the founding on November 1, 1895,
of the American Motor League, the first automobile association in the
world, with a charter membership which included Duryea, Haynes,
Salom, Morris, C. F. Karns, and Edward E. Goff. It had been suggested
by Charles B. King, a devoted believer in the motorcar, in a letter of
October 8, 1895, to the Times-Herald.™ .

But progress could depend only in limited degree upon associations
or periodicals, It would have to be planned, machined, hammered,
and tinkered out in the dozens of sheds and shops all over the East
and Middle West where earnest mechanics were trying to bring new
models to birth, or, in several instances, laboriously turning outa few
cars for sale, Already, in 1895, Henry Ford was immersed in tl{xs ac-
tivity, and he was soon to make it the dominant passion of his life.
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A HORSELESS CARRIAGE

Arter supper on Christmas Eve, 1893, Clara Ford was busy with
preparations for next day's dinner, to which her family, the Bryants,
were coming from Greenfield. The Fords had recently moved into halt
of a two-family house at 58 Bagley Avenue, Detroit. Edscl Ford, born
November 6, and so seven weeks old, was sleeping in an adjoining
room.!

Henry had been working on a simple cxP:rimcntal engine. Aler
reaming out a length of one-inch gas pipe for his cylinder, he had fied
into it 2 home-made piston attached by a rod to a crankshaft."l‘ht
piston had a fivednch stroke. He had equipped his engine wxd{ a
makeshift flywheel taken from an old lathe, and with a gear which
operated 2 cam, opening intake and exhaust valves and timing the
electric spark.,

He now brought the engine into the kitchen, mounted it on a board,
and clamped it to the sink, for he wished to use the house current for
his crude spark plug, and to test his motor. The gasoline had to be fed
into the intake valve by hand, and since he would have to spin the
wheel to start the engine, Clara’s aid would be needed. It can be seet
that the little engine was rather in an experimental than a formative
state, lacking as it did both a carburetor and an ignition system? But
if the partially built mechanism would run, Henry could design and
build the remaining elements later.*

Clara’s pertarbation at the intrusion of the model into her kitche
can be imagined. But after all, she was a Belicver. While Hensy fit*
e B ol Sl e b e, B i, 20 ol !
‘-;\vrfw:hﬂl;: 118, Ford. ;r;hw?é{ According to Simonds, Ford had “a piece of fiber with Pt
Contast was Hroken, 3 ‘; r“mmulxulu with “another wire at the end of the 1915:‘:‘:,“‘

& batterg, but for 3 test he could nae che Bouse ::n'r;hwmm have bad to supply
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ished setting up the engine, he explained how she could splash the
gasoline into a metal cup which acted as a crude carburetor, and feed
it into the intake valve by turning a screw according to his instructions.
She dripped the fArst installment, and twisted the screw. Henry spun
the fiywheel. This action sucked a mixture of gasoline and air into the
cylinder. The kitchen light flickered as a spark was delivered. The
engine coughed; another spin and it began to whirl, flames coming
from the exhaust valve and the sink shaking. Henry Ford watched it
for several minutes, then waved Clara away, and let the motor die. It
worked. ‘That was all he wanted to know.

“Ididn’t stop to play with it,” he said years later. “I wanted to build
a two-cylinder engine that could be used to propel a bicycle.” He was
now ready to begin work on this®

2.

After first establishing themselves at John R. Street, the Fords had
changed residences several times. In the summer of 182 they scem to
have occupied a room let them by a partner in the Seinzer Furniture
Company, with which Henry Ford had dealt while operating his saw
mill! By October they had removed to 162 Cass Avenue, and by May,
1893, had installed themselves in a flat at 570 Forest Avenue, for which
they paid $15 a month. Here, Henry’s and Clara’s first and only child,
Edsel—named for Henry's old schoolmate, Edsel Ruddiman—had been
born, The Fords remained at this apartment until Decerber.?

By this time Henry had become chief engineer for the Edison com-
pany, whose main plant and offices were at Washington Avenue and
State Street, a little northwest of the City Hall® The winter of 1893-94
was 5o severe that he found it difficult at times to get from home to
his new place of work. Clara perceived the desirability of a change;
and when Henry found quarters on Bagley Avenue, and proposed to
have the moving men pack, transport, unpack, lay the carpets and put
up the curtains, she consented. On December 15 the family w;as estab-
lished in its new home, only a block or two from the plant.

On the rear of the lot stood a small brick building for the storage
of wood and coal, each family in the double house using half of this
substantial shed. Henry at once established his cxpcrimcnfal Wo.rksl:op
in the part assigned to him, and began to push work on l{ls engine.

Not long hefore, Ford had met a young engineer and inventor who
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was to have no small influence on his work. Charles B. King had
opened an office late in 1893 or carly in 1894 on the second floor of
the new building that John Lauer had occupied for his machine shop
the preceding year. King, the son of General John Haskell King, had
been born at Camp Reynolds on Angel Island, San Francisco Bay, in
1868. “Mine was strictly an Army boyhood, living in one Army post
after another,” he wrote in 1945. When General King retired in 1832
he brought his family to Detroit, Mrs. King’s girlhood home. Charles
had early shown a mechanical bent, which his father never discoura_gcd-
As we have seen, the youth had worked in shops during vacations,
acquiring considerable practical experience. After completing hlg'b
school, he entered Cornell in 1887 to study engineering, and during his
less than two-year stay received a sound training in mathematics, sc-
ence, and laboratory procedure. Then, leaving in 1888 because of his
father’s death, he took a post as draughtsman with the Michigan Car
Company in Detroit.

King did not long confine himself to a draughting board. He was
soon dealing with emergency problems and helping design new types
of railroad cars. More important, in 18g0 he invented a pneumatic
hammer, which he continued to improve; while in 1893 he devised th_C
King Steel Brake Beam, which was exhibited at the Columbian Expost
tion at Chicago and later became standard railroad cquipment. He
went to the Fair himsclf, taking charge of the Russell Wheel & Foundry
Company exhibit. Entering his own pheumatic hammer, which at the
time was unique, he won a bronze medal and a diploma—the highest
possible award. .

At the exposition King studied the Sintz gasoline engine, nﬂfi i
July, 1893, ordered one with the jdea of testing it in a road carriage-
The Sintz company, impressed by the young engineer, invited him to
represent it in the Petit Journal race of 1894, but King realized that be
could hardly build a vehicle in time, and in any event Jacked funds.
Nor when, returning to Detroit, he experimented with the Sintz en-
gine, did he find this an adaptable power unit for a road carriage—
although somewhat later Elwood Haynes utilized it. Discarding lh,‘
Sintz, King planned a two-cycle, two-cylinder motor of his own. Hls
notebooks show designs made as carly as October, 1893, for adapting
a motor to a bicycle and (in December) to a four-wheeled vehicle.
Early in 1894 he improved these plans, but before the end of that year
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had discarded them and was working on a new four-cycle, four<ylinder
motor for his projected carriage?

Soon after his return from Chicago he organized the Charles B. King
Company and established quarters in the Lauer building at r12-114
St. Antoine Street.* He had sold his brake beam patent to the Amer-
ican Brake Beam Company of Chicago, had a promising outlook for
marketing his pneumatic hammers, and planned also to design and
sell marine engines. Lauer was to manufacture for him. Thus King
was just the man who could inform, broaden, and stimulate Henry
Ford; and the two met Iate in 1893 or early the following year, when
Ford as chief engineer for Edison came on occasion to the Lauer shop
t6 have work done. An acquaintance deepened into friendship. When
they talked of their interest in motor vehicles, Henry told of his am-
bition to build one. “He asked me to give him a hand,” King recalled
many years later. “Of course, 1 was willing” '

Early in 1894, but after he had come to know Henry Ford, King
employed a German-American youth of seventeen, Oliver Barthel, to
assist him. Though born in Detroit, Barthel had spent some years in
Germany, where his father was an agent of the Michigan Stove Com-
pany. Later his mother had returned to America with him and his
two brothers, and he had just finished high school and began to study
mechanical drawing, machine design, and engineering in Detroit, when
his father’s death forced him to seck work. He nevertheless continued
his studies by night. At the Y. M. C. A., where he enrolled in a class
in machine shop practice, he was taught by Henry Ford, whom he
considered just an average instructor. .

King and Barthel got on well together. The former could and did
teach his assistant much; at the same time he was never dictatorial or
dogmatic, and was always receptive to new ideas. “I have never worked
so well with anyone,” Barthel declared. In the Lauer shop most of the
employees were Germans or German-Americans, and some spoke little
English. Fluent in German, Barthel was able to expedite whatever
work the Charles B. King Company had in process He also got on
well with Henry Ford, whom he recognized as a capable machinist.
Young Barthel was keenly interested in problems of personal develop-
ment, and discussed them with the Edison engincer. Later he felt that

®The viskor to Detroit will find a plaque mofing that the fizst automobile produced and
operated in Detroit was constructed there.
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certain books which he owned, notably Orlando Jay Smith’s two vol-
umes, 4 Shors View of Great Questions and Eternalism: A Theory
of Infinite Justice, had a profound effect upon Ford.

Barthel joined King in time to work on both the two-cycle and four-
cycle motors, and on the adaptation of these to road carriages* King
later declared that he could have operated a motor-propelled vehicle
late in 1894 had he possessed enough money for its construction, and
Barthel agreed with him** King was receiving an income from the
sale of his hammers, but this was not enough to finance highly expen-
sive experimentation.t Moreover, he went about not a little with john
Newberry and Henry Joy (later associated with the Packard Company)
who moved in what was called Jefferson Avenue society. They spent
money freely, and King found the pace they set somewhat diffcult.
He could not persuade these “swell friends” to help him finance his
automotive experiments,

By the summer of 1895 King believed that he could complete his car
for the Chicago Times-Herald motor carriage race. He entered it: the
only car from Michigan, as he later pointed out. But in the autumn
he perceived that he had been too optimistic, and withdrew. He was
then invited to serve as an umpire. Henry Ford doubtless had a first-
hand account from King of all aspects of the great race: the cars that
appeared, the cheering crowds, the breakdowns, and the young um-
pire’s experience in driving for Mueller. King must also have told him
about the formation of the American Motor League. Henry's deter-
mination to produce a car of his own was thus sharply fortified by
King’s account of the activities of others, King himself was at whitc
heat. When Mueller graciously offered him some of the prize money,
he would have none of it, accepting only a gold medal. “It wasn't
moncy I wanted,” he told a writer for the New Yorker fifty years later,
“it was to do things. I was bursting with ideas—bursting!™ The sev-
enty-cight-year-old pioneer, says the writer, leaped from his chair and
paced about at the memory of his enthusiasm of fifty-onc years carlier!®

We now come to a difference in testimony on Ford's activities. He,

- Darthel states that the two-cycle motor was too heavy and too costly, “By making 8 four-

ercle we could get a hghter engin, g ore—in
e, Y}, & t T ot QUi peEine per horse power, and one that didn't cost any m
}Chiarles B. King Papers, cited sbove. In 2 final interview w ife (¢

) 3 ew with Dr. Milo M. Quaift
note 10 above) King with the tendency of many snventors (Ford, Charles Duryea, Olds) B
predate accomphishments, s2id that in the summer of 1894 be had 2 car dhat would do 20 mies

per hour. Asked why then he had 24 ¥ - gty
Ring comrncated “That i  hougher " ¢ ° Porieipate in the Chicago rice 2 yec 4
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his wife, and his sister agree (although Margaret Ruddiman was guided
entirely by what Clara told her at various time) that he had tested a
model gasoline engine on December 24, 18g3. According to Marvin
Buckberry, Ford began work on a larger, two-cylinder motor of the
same general type five days later. Yet King tells of a one<ylinder
engine—"more of a toy than a practical device”—being clamped to the
kitchen sink of the Bagley Avenue house late in 1895, when Edsel was
about twa years old. “This was his first gasoline motor.” King claims
to have been present at the initial trial, and describes Clara’s perturba-
tion. “She had baby Edsel sleeping in a crib in the next room, and
she was afraid the gasoline fumes would poison him.”*®

Barthel states that he showed Ford an article in the American
Machinist for November 7, 1895, which explained how to construct a
gasoline engine from odds and ends. Ford became interested and de-
cided to build one. By implication, this was his first engine. George
W. Cato, an Edison Company employee in 1805-96, appears to have
told King that Ford had shown him a picture of a small motor in the
Mackinist, saying that “a barrel of money was to be made in it,” and
urging Cato to join him in building a similar engine.®

Was the first experimental model constructed in 1895 rather than
in 18937 This would be credible, for Ford, like Charles Duryea, King,
Olds, and others, tended later to pre-date his experimental work. How-
cver, we have both Henry's and Clara’s assertions that Ford came to
Detroit to work on 2 horseless carriage, and was working on it in
1893, if not carlier, and made his first engine test on Christmas Eve
of that year.

In addition, we must give some weight to Ford’s ability as 2 ma-
chinst and practical engineer in combination with his known ;aml.uuons.
We have seen that he was highly recommended at about this time by
a number of manufacturers and executives. Alexander POWy fater
President of the Edison Illuminating Company, described him as “vFry
tesourceful,” and told how he saved the Edison engines from sinking
into a pocket of quicksand by driving wedges beneath them over a
six-week period .

It is difficult to believe that a man of Ford's skill, experience, and
energy should have repaired an Otto in 1885 algd studied various other
tmodels, including the one which prampted him to come to D.CLroxt,
and yet more than four years after his arrival have done nothing in the
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area of experiment which was professedly his reason for leaving the
country.

It is possible that King and Barthel and Cato testified to actual hap-
penings, and yet did not see the beginnings of Ford’s activity with
gasoline engines. Simonds says that the larger two-cylinder model
started late in 1893 did not prove suitable.*® King does not date Fard’s
request for help, and this may have come to him in 1804 or in 1865,
after Ford had encountered difficulties on his work. However, the
exact pattern of Ford's activities in the years 1892-18¢5 are not of great
importance. The important fact is that they resulted in no operable
motorcar. The crucial achievement came in the period beginning fate
in 18g5.

3

King was now nearing the point where he could look forward to
operating his own gas-propelled vehicle,

The moment seemed auspicious, Detroiters had heard of the first
spectacular European races, and of a motor carriage exhibited at the
World's Fair. On August 10, 1805, the Evening News carried an article
entitled “A Horseless Carriage,” which was illustrated by a cut of the
Sturges electric. Comments on the forthcoming Chicago race and the
Paris-Bordeaux contest of the preceding year show that both events had
by now been well publicized. On September 29 the News-Tribune
predicted that “a horseless vehicle” would soon be seen in the city, in
all probnbil}ty clectrically propelled. The same paper on November 3,
1895, described in Defoe-like detail the astonishment of police and
bystmdc1§ at the appearance of two motor carriages alleged to have
raccd.:n night on the Detroit streets, Several cyclists pursued the strange
ma?hmcs, marvelling at their noiseless motors and the gleam of steel
chains un_dcr the bodies, but were left behind. “The distance between
the pursuing bicyclists and the horseless vehicles lengthened, there was
a wh.xr of electric sparks at Milwaukee Avenue [the machines were
coursing up Woodward], and like some blazing comet that had shot
across the sky only to disappear again in space, the two unaccountable
creations were lost to view.” The narrative may have been based upon
some unknown test, but more probably can be traced to the imagination
of a reporter familiar with Poe and Jules Verne.

King was only a few weeks' work from the possibility of particips*
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tion in such a weird race, but imagination was not what he needed.
Returning from Chicago “bursting with ideas,” he had his four-cycle,
four-cylinder motor and practically all of the chassis for his car in
readiness, but was being held up by a shortage of money and at least
one important item—the complement of three-inch, single-tube pneu-
matic tires which had been ordered from the United States Rubber
Company. Apparently they had to be specially made. “Because we
were unable to get the tires,” declared Barthel, “that machine stood
up in the shop without tires.”*®

Some time early in 1896 King was offered a wagon by the Emerson
& Fisher Company of Cincinnati. “That firm of carriage builders,”
King recalled, “had been considering self-propelled vehicles without
arriving at any practical result, and in the hope of getting somewhere
loaned me an incomplete, experimental, iron-tired wagon with full
privileges to reconstruct it for testing.”* Apparently his own chassis
was not so near completion as Barthel has indicated, for King took
the wagon and installed in it his four-cycle, four-cylinder engine. This
engine had its brass water-jacketed cylinders cast en bloc, perhaps the
first so designed and produced; it had electrical ignition and oil lubri-
cation. Apparently the transmission of King’s own carriage was used,
or one like it made. Describing the vehicle later, Barthel emphasized
the fact that the vehicle was not King’s or his idea of a finished job.

“That wasn’t a car; it was a testing wagon. We merely built it to
have something to test the engine in”?

By March 1 the testing wagon was ready, and was operated several
times at night on the Detroit strects. Then on the 6th, in the evening,
King announced a public demonstration. ‘The Detroit papers of March
7th and 8th noted the result. “The first horseless carriage seen in this
<ity was out on the streets last night,” declared the Free Press. The
Journal pronounced the wagon “2 most unique machine.” It added
that “when in motion the connecting rods fy like lightning, and the
machine is capable of running seven or eight miles an hour.” The
€ar was credited with delivering three horsepower, and its wexght. was
given as 1300 pounds. King told the reporters that he x\{ould build a
ﬁve;horsepower car, and that he would soon have a carriage for sale.
He spoke of the increasing use of motor vehicles abroad, and of t}'xc
fact that the Prince of Wales had ordered one, “They are much in
vogue among the English aristocracy, and will undoubtedly soon be
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here. One of my carriages will take part in the Cosmopotitan race in
New York on May 30, and another at Hamilton, Ont,, on July 1. I
am convinced that they [ie., motor carriages] will in time supersede
the horse.”*

Now that a horseless carriage 4ad appeared in Detroit, the press gave
a surprisingly small amount of space to the event. The Journal’s ac-
count, the longest, occupied hardly a quarter of a column; the Tribune,
a day late, devoted only three lines to it, although it had spread its
lurid narrative of the mysterious vehicles of the preceding November
over more than a column!* King was probably disappointed. Lack-
ing funds to push his experiments, he failed to enter cars in the two
races he named.

“Mr. King didn’t give up the idea of building a horseless carriage,”
Barthel later pointed out. “He merely postponed the idea because he
didn’t have the means to go on with it.” 2

King did make a sale not long after his demonstration, disposing of
the chassis of his own carefully designed model, which still lacked its
diamond tires, to Byron D. Carter of Jackson, Michigan. Carter, who
had charge of the machine shop at the state prison, later got Barthel
to dcs_ign a motor for him (probably much like the power plant King
used in the test wagon), and had it built in the prison shop®® “To
some extent, but not entirely,” King wrote later, “this car [the chassis
hc.sold Carter] became the model for the Cartercar, a pioneer friction-
dﬂVf car which figures in General Motors history.” **

King undertack other automotive activities, some of which will be
noted later. But he did not assume the role that might have been his
had _hc been able to find financial support for his ideas and demon-
strations. Tt is regrettable, for of all the carly builders, even inclnding
Haynes, _hc had the soundest training for motor and machine design
and the imagination and drive to be a great leader. When after some
years th was able to use his talents effectively, he made notable con-
tributions, but by that time many others of comparable expestness were

active in thc.ﬁc]d, and the gleaming opportunities of the mid-1890's
no longer existed.

4

When King made his public demonstration on the evening of March
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6, a wiry, mustached cyclist followed the wagon about, intently watch-
ing its behavior* Henry Ford, while keenly interested in the work
of his friend, was also eager to learn what he could about the vehicle
in action—the first propelled by gasoline that he had ever scen. He
was then well along with the task of building his own motor and car-
riage.

Ford was thirty-two years old. He was highly proficient as a me-
chanic and as an operational engineer (though not like King an engi-
neer with the mathematical, laboratory, and theoretical background
increasingly in demand for the solution of professional problems). He
held a good job, he was ambitious. Still, he had as yet accomplished
nothing notable—nothing comparable with what Frank Duryea had
achieved at twenty-five, or even what King had now done at twenty-
eight: a pneumatic hammer, a railroad brake beam, and a motored
wagon that ran with encouraging success. However, Ford seems not
to have been disturbed by the motor carriages that others had built.
Doubtless he perceived that all of them were cars in the making, that
almost infinite room was left for improvement, and that he would have
his opportunity to make a contribution.

The Henry Ford of this period was an engaging as well as an ener-
getic young man. A photograph of a group of Edison workers shows
him with a twinkling eye and a liveliness of countenance that are at-
tractive®® Stories about him that have come down to us from these
days prove that he had an abounding vigor and a streak of fun as
marked as any he showed when he plagued his brother and sisters on
the farm with his practical jokes.

“Jim” Bishop, a fellow employec at Edison and one of Henry's help-
ers after hours, later recalled a prank that Ford played on a crew one
night. Bishop and several others were repairing an engine in the ?Id
Tolsma Building. Suddenly they realized that they were breathing
with difficulty, and smelled a strange but unidentifiable odor. Hasten-
ing outside, they discovered Ford and another Edison employee dr(}p—
ping sulphur on a shoveful of hot coals and blowing the fumes with
a bellows through a knothole into the room.” Another story relates
to one of the men in the engine room of the plant, George Flint. He
had a habit of leaving his tools and even working clothes scattered
about the place. This offended Ford’s love of neatness. When Flint
Teft his shoes in the middle of the floor one night, Henry took up a
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board, drove long spikes through the shoes and clinched them on the
under side, and then nailed the plank back in place®

But Henry’s liveliness did not interfere with his after-hour activities.
In a sense, it made them possible, for vitality was needed for the regi-
men he now adopted. To the little workshop at the rear of 58 Bagley
Avenue he retired nightly to labor until eleven o'clock, midnight, at
his self-imposed tasks. Even there he was not free from the plant—an
extension telephone in the shed permitted him to be reached in a mo-
ment in case of an emergency.™* But he did not mind the long hours.
“l cannot say that it was hard work,” he observed years later. “No
work with interest is ever hard.” He was confident of results—“They
always come if you work hard enough.” He had the tirelessness of 2
machine; and Clara’s firm belief in him helped to provide serenity and
confidence. “It was a very great thing to have my wife even more
confident than I was. She has always been that way.”%

According to Barthel, Ford did not begin work on the larger motor
for his carriage until well into January of 18¢6. In the issue of The
American Machinist for January g appeared a second article on 2 gase-
line engine, accompanicd by detailed drawings. Barthel says that Ford
started work on his engine at the Edison plant with this magazine
article as a guide, and that he, Barthel, dripped gasoline into the cylin-
der, but that Dow objected to such activity as a fire hazard, and that
Ford shifted operations back to Bagley Avenue. The engine described
in the January g issue was a Kane-Pennington. ‘This, asserts Barthel,
became the power plant for the new car.*

In any event, Ford was now building a four-cycle motor with two
cylinders of 2%-inch bore and six-inch stroke, which generated from
three to four horsepower. A little fater, wotk commenced on the body
of the car.

He had help both with the motor and the vehicle.

As to the former, one of his chief difficulties was with ignition. Cato,
whom he had tried to interest in building a motor, was an electrician.
Ford had a basement room next door to the Edison plant—not in it
as Barthel recalledt Here both Bishop and Cato assisted him with the

5 Barthel, Reminiscences, Ford Archives. 1t is dhfcult to see bow Dow could bave objected
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building of the engine, “Mr. Cato was a natural born mechanic with
no superior,” Bishop stated many years later, “and a consultant of Mr.
Ford during the building of the car and afterward.”* Cato worked
out the ignition problem. He devised two “ignitors,” as Bishop called
them, of the make-and-break type, one for each cylinder.* The three
men, with “Spider™ Huff perhaps helping at times, made other changes
from the magazine model. All automotive pioneers took what they
could from existing engines: the Duryeas borrowed from the Otto and
the Atkinson; King and Haynes from the Sintz; Olds from the Otto;
but all were forced to adapt and adjust, and to work out many details
for themselves. Ford wanted an engine that would work, and he built
abetter one than the Kane-Pennington, a model which King despised *®

As for the rest of the carriage, Ford undoubtedly learned much from
King, for he was present while the latter was developing his test wagon
atthe Lauer shop. “He could see what was being built there,” remarked
Barthel. In particular, King discussed transmission with Ford. This
was perhaps after the appearance at the Detroit Horse Show in April
of the Duryea machine which had won the Chicago Race. King had
probably arranged to get this vehicle, for he had redesigned an engine
for Charles Duryea, and was building a few for the Duryea company.*®
At the Show he demonstrated the carriage. The Detroit Free Press of
April 19 heralded the coming of the car, and on April 24 described and
praised it. Although nine years later Ford testified that he had seen
a Duryea in 1803 or 1894, this was impossible, as none had at that time
ever left Massachusetts; his sight of it at the Detroit Horse Show was
his first, Ford seems to have observed the transmission used, and to
have consulted with King about it; on May 27, 1896, King, according
to his diary, procured a ten-foot length of drive chain for Henry fro.m
the Indianapolis Chain Company.™® It would seem that Ford had orig-

s e d .
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inally used a belt transmission, then changed to a part-belt, part-chain
device. He also installed a compensating gear which permitted the
same power to be applied to cach of the rear wheels in turning corners™

The chassis and body of the quadricycle, as Ford called the car, were
built in the Bagley Avenue shop, where Bishop was his helper. “Mr.
Ford and I worked every night on this car for a long time before com-
pleting it,” Bishop recalled.® Edward S. (“Spider”) Huff worked with
them.* King, Barthel, Cato, Bishop, Huff—Ford picked up consultants
and helpers where he could. The characteristic noted by his sister
Margaret when as a boy he directed the building of the water wheel
and the steam turbine at school (“He only told them what to do and
they very willingly did it™) emerges again, very significamly. It was
his instinet, in the drive toward his dream, to harness anyone who could
help pull him in that direction, He would continue the practice
throughout his life, and the corps of advisers and workers would grow
mn size.

‘The general character of the carriage as it developed toward final
form showed originality and anticipated later Ford practice, In con-
trast with King's wagon it was strikingly small and light~—the lightest
vehicle of its type yet produced.* The entire machine without fuel
would, when complete, weigh only s00 pounds. Seeing it in pictures or
at the Henry Ford Museum in Dearborn we can imagine a man pick-
ing it up, a feat quite possible if the motor were removed. It ran on
bicycle-type wheels with pneurmatic tires. The frame Ford and Bishop
constructed, getting the necessary materials as the work progressed.
Their car was less like a buggy than any other model to date, cven the
seat being a bicycle saddle; but when later this was removed and 3
light carriage seat for two substituted, with a straight dashboard, it bad
more of the buggy look.*

Ford provided two speeds, one ten and one twenty miles an hour,
and a neutral gear. Changes were effected by a clutch lever which
tightened or loosened a belt. Pylled back, this lever put the car in Jow;
erect, m neutral; forward, in high. Later the belt was discarded and
gear shifts substituted. The motor had a flywheel, spun in neutral to

o1¢ will be remembered that King's test wagon weighed 1300 Ibs somewhat heavy for
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start the engine. To stop, the machine was again put in neutral and
the brake applied: for a while the car had none, but a foot-brake was
soon provided, There was no reverse.t

The builder procured materials from various Detroit firms. “Most
of the iron work,” he testified in 1904, “was got from a firm by the
name of Barr & Dates; they were located at that time on the corner of
Park Place and State Street, Detroit. The wheels I made; the seat I got
from the Wilson Carriage Company, and from C. A. Strelinger & Co.
bolts and screws and nuts; I made the handle myself; T don’t know
where I got the balance wheel from; I made the pattern and got it
cast; I made the sparking device; the springs from the Detroit Steel
and Spring Co.** King contributed four intake valves which he had
discarded in the process of building his four-cylinder motor.** When
Ford speaks of making something himself, quite obviously he includes
the work of Bishop, Huff and Cato done under his supervision; as we
shall see, 2 number of the metal parts were made later by a fourth
assistant.

According to King, Ford was sometimes hard-pressed for moncy
with which to buy the materials he needed, and his credit at “a local
house” (presumably Strelinger's) was only §15. Charles T. Bush, then
an employee of that firm, seemed unaware of any such restriction when
telling years later of Ford’s relationship with the house,'® and Barthel
did not think that Henry was ever hard-pressed financially. “He was
working, he had his pay coming in.” * Although Clara Ford mentions
1o limitation on credit, she recalled that the materials for the car ate
up all the family’s surplus above expenses. “It scemed as if we would
never have any for ourselves.” 47 Telling Henry’s sister Margaret about
drawing out money needed for the quadricycle, she recalled wondering
more than once if she would ever live to see the bank balance restored.
“Her only concern then,” said Mrs. Ruddiman, “was the immediate
one that Henry necded parts for his work. She wanted to be sure that
there was sufficient money in the bank to pay for them.” ¢ These com-
ments indicate that building the little carriage was 2 financial strain on
the family. No wonder; King, by no means hard-pressed ‘for money,
had been forced to suspend activities because experimentation was too
costly, and the Duryeas ran through three sets of bafkcrs. .

Ford went on working, happy to see his dream taking tangible form.
The other occupant of the double house was Felix Julien, who of course



156 FORD: THE TIMES, THE MAN, THE COMPANY

was entitled to use half of the little brick shed in which the carriage
was being constructed. A friendly man of advanced years, he soon
became much interested in it, perceived that the half of the building
being used as a shop cramped Ford's activities, and insisted finally on
tearing down the brick partition which divided the shed, storing his
own wood and coal in his house, and thus giving his neighbor more
room. He would then sit and watch the progress of the work.*® There
were few other observers—King, perhaps, and Barthel and Cato. In
this period Clara’s cousin Nettie Bryant Scott and her sister, Kate
Bryant, were sometimes staying with the Fords. Clara puzzled both
girls by making nightly visits to the little shed, always alone, “Henry
is making something, and maybe some day I'll tell you,” she told them.
“Well,” recalled Mrs. Scott, “she didn’t tell us. OFf course after a little
while the car came out, and we found out what it was.”*

The last days of May, 1896, saw the quadricycle almost completed.
Ford and Bishop were working every night® “We often wondered
when Henry Ford slept,” remarked Charles T. Bush of the Strelinger
company, “because he was putting in long hours working [at the
Edison plant] and when he went home at night he was always experi-
menting or reading”* Clara worried about his loss of sleep, but did
not let him guess that she feared that his efforts might culminate in 2
breakdown. For the last forty-eight hours before the vehicle was ready
he hardly slept at all. Finally, early on the morning of June 4-be-
tween 2 and 4 anr.—the task was finished, and the builder was ready
to take his car out for a trial run*

At this moment, however, he discovered a fact almost as disconcert-
ing as Robinson Crusoe’s realization that he had built his boat too far
from the shore to permit its being launched. For while the machin¢
was in the shed, now that it was finished it was too big to go through
the door! Faced with this unexpected situation, Ford did not hesitate;
he scized an ax and knocked down 2 sufficient part of the brick wall
to permit his first car to emerge® Mrs. Ford, who had sat up on this
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Jim Bishop was on hand with his bicycle, ready to ride ahead of the
quadricycle and warn any drivers of horse-drawn vehicles of its com-
ing—if indeed any other vehicles were met with at such an early hour
—and to be at hand in case of accident. Henry put the clutch lever in
neutral and spun the flywheel. When the motor came to life, he climbed
to the bicycle seat, seized the steering rod, put the car in low, and
started off. The quadricycle bumped slowly along the cobblestones of
the alley and into the street beyond, with Bishop pedalling ahead of
it. Ford steered it down Grand River Avenue to Washington Boule-
vard, master at last of a horseless vehicle moving under its own poer.
Then suddenly the car stopped.

Ford called to Bishop. The two discovered that a spring actuating
one of the “ignitors” had failed. They went to the nearby Edison plant
and got a new one. Meanwhile, some guests from the old Cadillac
Hotel had gathered about the little car and “wondered what kind of
an infernal machine this thing was, and who was crazy enough to spend
2 lot of time and money on such a contraption.” Ford and Bishop,
putting in the new spring, started the car. They decided it was oper-
ating well, and drove back to 58 Bagley, leaving an amazed knot of
spectators behind them, and on arrival “both went off to bed for a few
winks of sleep.” Clara then served breakfast and the two men re-
ported for work as usual®

Ford was exultant. He had made only a short run, but it crowned
his years of planning and his recent months of night work. He knew
that the little machine would go farther the next time.

One fact he apparendy did not know, nor did his friend Charles B.
King. In the preceding November George B. Selden of Rocgcstery
New York, had finally obtained his long-delayed patent for a “road-
carriage.” In time both Detroiters, and Ford in particular, “{O“ld be
made sharply aware of this fact, for Selden was to claim that his patent
covered all gasoline-driven vehicles developed since 1879, and manu-
factured after the issuc of the patent. He would soon take steps to
enforce that contention.

5.
The initial run of the little car was not reported in the Detroit papers,

and Ford was satisfied to be unnoticed, for he was not yet ready fc.»r
2 public demonstration. Indeed, his immediate concern was to repair
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the break in the shed which he had made in order to get the car out.
He arranged with two bricklayers at the Edison plant to restore the
wall and the door to their original condition.®® They had hardly begun
work when the owner of the house, Wreford, appeared to collect the
June rent®™ When he saw the broken wall he became angry and ex-
cited. Ford tricd to quiet him, explaining that everything would be
restored exactly as it had been, but Wreford kept demanding, “What
did you do it for?”

“I had to get my car out to see if it would run,” Ford replied.

Wreford forgot his anger.

“You ran it?”

“Yes, sir.”

“Let me see it.”

Ford showed him the car. The landlord forgot about the wall for
a few minutes, then suddenly remembered it.

“Say!” he exclaimed. “If these fellows put the wall back up, how
are you going to get your car out again? I've got an idea, Tell thosc
bricklayers to leave that opening and then you can put in swinging
doors. That will let you in and out”

Thus perhaps the first garage door in the United States was planned.
‘When years later Ford restored the little shop as an cxhibit in Green-
field Village the right-hand door was still wider than the other”™

It was long assumed that the first car made by Ford remained, except

for the addition of a seat and two water-jackets, much the same as it
was when taken out for its initial run. This was not the fact. Evidence
{CCCN]Y uncovered shows that the quadricycle was practically rebuilt
in the months following that event,
. David M. Bell, an American of Scottish birth (1864), had worked
in Detroit at the carriage trade and at the Pullman shop in the ¢itf,
but in ]ul_y, 1896, found himself out of employment, He was told that
a mechanic was wanted at the Edison company, where he should re-
port to a man named Ford. Bell sought out the chief enginecr, and
told him that he wanted a job as a blacksmith.

“What kind of a blacksmith are you?” Ford asked him.

Bell explained that although he had been working for the Puliman
Car Company, he was really 2 carriage blacksmith.

“Oh, a carriage blacksmith,” echoed Ford, He eyed the applicant
a moment and then remarked crisply: “You come to work.” Bell was
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really an answer to a prayer. Ford had many changes to make in his
car, and in Bell found exactly the workman he needed.

He soon took the new employee down into the basement shop next
door to the Edison building. There Bell saw the quadricycle, which
Ford had brought from s8 Baglicy. As originally constructed, nearly
all the vehicle (apart from motor, axles, wheels, and steering rod) was
of wood. “There were no metal parts in it,” Bell recalled in 1953
Ford explained that he wanted new and sturdier wheels, a seat with
metal railing, metal elements in the undercarriage, particularly for the
drive, and 2 new all-metal steering rod and mechanism. The two men
rigged up a forge and Bell was busy for weeks, doubtless mostly at
night and on weekends. He made a device for shaping the metal
wheel spokes and under Ford’s direction fashioned the other parts for
the front wheels. (The smaller rear wheels scem to have been left
unchanged.) He substituted iron pipe for the mechanical elements
beneath the body, and made a much improved steering mechanism.
After Bell had taken measurements Ford returned the car to Bagley
Avenue, took the various parts as Bell fashioned them, and rebuilt the
car himself, doubtless with Huff's and Bishop’s aid. Bell noticed that
Ford did little work himself. “I never saw Mr. Ford make anything.
He was always doing the directing.” In Bishop, Huff, Cato, and Bell
he had at least four highly capable workers to carry out his ideas and
supply certain improvements of their own.*®

The car was now greatly strengthened, and Ford could carry a pas-
senger on the seat beside him. He soon began to push out of the city
with the quadricycle. Nettie Bryant Scott saw it at Greenfield, and
always thought that this run to Clara’s old home was the first extended
trip made®® Margaret Ford Ruddiman remembered its arri'val at the
Ford farm in Springwells-Dearborn, and has painted a vivid picture
of the occasion:

My first sight of the little car was as it came along what is now Ford Roa'd.
The wheels on one side were high in the center of the road. Henry had built
the car in such a way that the distance between the wheels was less than that
of wagons and carriages so drove in this way on a read which had a rut.
Clara and Edsel were on the front seat with him and all of them were sitting
on the slanted scat, | remember Edsel was a very small boy in dresses at this
time and he was held tightly by his mother on her fap. . . . I well remember
the peculiar sensation of what seemed to be a “great speed” and the sense of
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bewilderment T fele when 1 first rode in this carriage which moved withot
ahorse, . , . After T had ridden in the car 1 wondered more than ever 3t the
cool confidence and perve which Clara displayed in trusting hesself and
Edsel to Heary's little car for the first ride into the country™®

William Ford would not take a ride that first day. “He cxamined
the machine, listened 1o Henry's explanations, but svoulda't get into
the car, Father was a conservative farmer. . . . He saw no reason why
he should risk his life at that time for a brief thrill from being pro-
pelled over the road in a carriage without horses.”

Although Mrs, Ruddiman did not recall Charles B, King's presenct,
King has intimated that he was the passenger who accompanied Ford
on the first trip to the farm:

1 remember the day Henry Ford and I drove out to his father's farm t0
show off Henry’s new quadricycle. Henry was as proud as could be when
we swung through the farm gates. His father was a serious old fellow, 2
deacon and a justice of the peace and so on, and he came out of the house
and just stood and stared at us. Some of the neighbors came by and stared
to. 1 could see that old Mr. Ford was ashamed of a grown-up man ke
Henry fussing over a litde thing like a quadricycle. We'd gone and e
miliated him in front of his friends. Henry stood it as Jong as he could, then
he turned to me and said, in a heartbroken way, “Come on, Charlic, Jets
you and me get out of here.”

Trips to Greenfield and Deatborn seem to have been only a fesv of
those that the little car made. They convinced Ford that he peeded
a cooling system, for the motor heated up and bits of solder dropped
from it. He brazed waterjackets around the cylinders and supplicd
2 tank to which the water could return to be cooled. Mcanwhile, e
drove to Belle Isle and about town. He asserted later that hundteds
of peaple in Detroit must have seen him with the car.** On one ot
sion, writes W. A. Simonds, Henry and Clara were spinning alon
Grand Boulevard at a point where a slight uphill grade gave the
anxiety. A boy on z bicycle just ahead of them, even more worried a8
to what the strange carriage would do, fell off and rolled under the
whecls. “Both Mr. and Mrs. Ford scrambled out to see whether he
bad been hurt—as luckily he hadn't—and the world’s first automobile
accident ended without a casualty.”* Jim Bishop usually preceded
Suroondy Henry iFesde 54; Ic was of course ot the fist acadnt, Adile trom, some

g the 1880s, Frank Duryea on November 3, and B2
Hayocs on November 38, 1895, both disabled their cars trygg o avoid collisions.
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the car on a bicycle and saw that all horses were firmly held by their
drivers. -

Undoubtedly the car frightened a number of horses, and caused
protests. Fortunately the man about to become mayor, William C.
Maybury, was an old family friend. He came to the shop to see the
car®~a visit which would flower into an active interest in its inven-
tor several years later. When clected, Maybury stood ready to give his
younger friend a blessing. “I had to get a special permit from the
mayor,” said Ford himself in 1923, “and thus for a time enjoyed the
distinction of being the only licensed chauffeur in America.”® Simonds
says it was only a verbal permit, but at any rate it pleased the builder.

He enjoyed the sensation the machine made. Sometimes he would
leave it by the road in Belle Isle Park, station himself behind bushes,
and listen to the comments of the curious crawds that gathered. Curi-
osity also brought its annoyances. “If I stopped my machine any-
where,” Ford himself later recalled, “a crowd was around it before I
could start up again. If I left it alone for even a minute some i{xquisi—
tive person always tried to run it. Finally, I had to carry a chain and
chain it to a lamp post whenever I left it anywhere.”* Ford occa-
sionally offered rides to friends and of course to such associates as
Bishop, Huff, King, and Barthel. One acquaintance, E. G. Graham,
has described his sensations as he drove with Ford one day on Wood-
ward Avenue:

A tman ran across the street to the west in front of us, and Hemry (?c-
liberately clanged the gong and chased him. . . . I recollect there was quite
a cloud of smoke well in the air behind us, and we hada't gone far before
there were twenty-five to fifty bicyclists following us. We circled amund.—l
do not remember where—until finally we reached Lafaycttc.Sm:cx, going
west, and when we got faitly close to Fourth Street Mr. Ford instructed me
when we turned the corner to jump out and run and open the door of the
stable o that the car could be driven in before the erowd of bicyclists over-
took us. ‘This was done, and Mr. Ford had just snapped the pa‘l‘ﬂCK.Zk in the
hasp when around the corner they came and onc of them said, ‘Mister, can
you tell us where that horseless carriage went?” Henry replied, “Yes, right
up that alley,” and away they went up the alley to the east. Mr. Ford gave
one of his humorous chuckles, and we walked back to the Edison station.

A ride in the quadricycle was definitely an adventure, spiced with
its builder’s love for a joke.
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6.

Meanwhile other pioneers were perfecting their cars, and those who
had passed the first stages of experimentation were writing by various
acts the still faltering history of the automobile.

The leader was Frank Duryea, He was not acknowledged as such
by his older brother Charles, who established himself as the chict
stockholder in the Duryea Motor Wagon Company. Frank felt that
what he had done entitled him to share equally with his brother, but
received only half as large an interest—"I thought, and still think, it
was unreasonable.” He remained the man responsible for design, and
while Charles took the old car to Peoria (whence it found its way to
Detroir), Frank designed a better model. During 1896 a total of this-
teen machines were built. The first was exhibited at the Mechanics
Fair Building in Boston, February 20-24, 1896, and there the younger
Duryea believed he sold it to George H. Morrill, Jr., of Norwood,
Massachusetts.™ This seems to have been the first sale of an American-
built car in the United States*

On May 30, 1896, the Cosmopolitan Race, sponsored by John Brisben
‘Walker, owner of the Cosmopolitan Magazine, was held. The course
was from City Hall in New York to Ardsley-on-the-Hudson and 1e-
turn. Four Duryea cars were entered, and three actually compﬂ‘d-
As their only competitor was 2 Benz, which gave up midway, the car
driven by Frank Duryea won the prize of §3000, while another Duryea
driven by Charles came in second.™ It is significant that none of the
pioneers who were now working on cars or had produced them—
Haynes, King, Olds and possibly Winton—as yet had machines in
which they felt full confidence, or, if they did (as was possibly the
fact “_’id{ Haynes and Apperson), had the money and time to g:lmblc
on winning.

Frank Duryea now proceeded to re-design his car, using a generator
instead of batteries for his ignition, lessening the weight, and making
other improvements. Taking this model to Europe for the London-
to-Brighton Race, November 14, 1896, he defeated the Panhard &
Levassor machine which had won the most recent European contest!
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This was amazing, for although European models had been operating
a decade, an American inventor whose first car had appeared only a
little more than three years earlier had built one apparently superior
to anything the French or Germans had produced, Harry Lawson,
who drove the Panhard, was then organizing a British Motor Syn-
dicate, and seemns to have been convinced that the Duryeas had a highly
valuable property. He offered £40,000, part to be paid in stock, for
the British (and probably the European—Duryea does not say) rights.
Two directors of the Duryea Motor Wagon Company then in England
consulted with Frank Duryea and decided to delay acceptance in the
hope of a better offer. Lawson soon withdrew his proposal.”

Had the offer been taken, it might have had a far-reaching effect
upon the growth of the industry in the United States, enhancing Ameri-
can prestige, stimulating inventors and capital, and above all, providing
the Duryea company with resources for improving their product. Un-
fortunately, no sale of rights was made in Europe, although a Belgian
firm was licensed; and meanwhile at home the Company did not im-
prove its position, partly because of internal difficulties, Frank and
Charles Duryea left it in 1808. Frank, after a brief success with the
Stevens-Duryea (1903-1915), then retired because of poor health.™ His
failure, like that of King, is somewhat puzzling. In 1806 his car was
further advanced in design and performance than any that would ap-
pear in the United States for six years. Like King, he probably lacked
capital, and possibly also was too much the ingenious inventor and not
enough the large-scale engineer and manufacturer. .

The Haynes-Apperson Company, formed in 1895, had meanwhile
made struggling progress. The Apperson shop was well m'anagcd,
Haynes had a sound background in metallurgy and mechanics, and
already in 186 the organization was producing machines to order. It
slowly achieved momentum during the next few years. By 1808 its
cars had taken definite form and production had increased, though
under rather crude conditions. When in 18gg it sent an inquiry to the
Hyatt Roller Bearing Company, the sales manager for that young com-
pany went to Kokomo and made arrangements to do busmcss“wnh
them, reporting to his partner Alfred P. Sloan, Jr., that the cars “were
made in a dirty little factory about as primitive as our own place. Most
of the work was being done on a dirt floor.

Ransom E. Olds, who had pionecred in the development of steam-
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propelled vehicles, had a successful gasoline-propelled model in opers-
tion by 1806, although his subsequent starement that perhaps he had
sold a model as early as 1895 was probably wishful thinking.* Yet he
was now progressing in his development of the car that would become
the Oldsmobile and would break ground in quantity production of
cars.

In Cleveland the energetic Scottish-born manufacturer, Alexander
‘Winton, was about to put a car on the strect and move quickly from
experimenter to quantity producer. He had first experimented with
a motor bicycle, which apparently ran. But he discovered the weak-
nesses of existing motors and built one of his own. He then made an
arrangement with the Winton Cycle Company to build a car for him
at his own expense. The resulting carriage was powered by a two-
cylinder motor of five-inch bore, using electrical ignition. It was a
vertical type, with a shaft length-wise of the wagon and a bevel-gear
drive to the live rear axle. The wire-spoke suspension wheels carricd
four-inch single-tube tires. The machine weighed almost 2000 pounds.

It took the road in September, 18¢6, carrying five passengers ot its
first run from the Winton shops to the Cleveland public square and
back—almost five miles, It made many trips during the winter of
1896-97, and the Winton Motor Carriage Company was organized in
March, 18¢7, with a capitalization of $200,000. After completing siX
omnibuses which were quite operable, but never paid for becausc of
public protests and damage suits, the Company developed a 400-poun
phacton. It was remarkably successful, and a sale was made on Mar
24, 1898, which marked the beginning of continuing business.” Win-
ton long hailed it as the first American sale of a gasoline car, an
although that honor clearly belongs to the Duryea Motor Wagon Com-
pany, Winton’s sale does seem to have been one of the first marking
a steady process 'of quantity manufacture.

Despite such accomplishments, these were difficult days for aute-
motive pioncers. ‘The Duryea triumph in England, carriages being
made by Olds and by Haynes and Apperson, the beginnings by Win-
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ton, and the mushroom activities of a number of hopeful automotive
enthusiasts all were pioneering accomplishments. Most of those who
were striving to improve their rude horseless carriages could really be
exultant in print only. There they could even find readers who were
friendly and credulous.

“A pleasing prospect it is,” announced Horseless Age in its first issue,
“that rises before us in contemplating this array of horseless vehicles!
From the gradual displacement of the horse in business and pleasure,
will come economy of time and practical money-saving. In cities and
towns the noise and clatter of the streets will be reduced, a priceless
boon to the tired nerves of this overwrought generation. Then there
is the humanitarian aspect of the case. To spare the obedient beast,
that since the dawn of history has been man’s drudge . . . will be a
downright mercy, On sanitary grounds too the banishing of horses
from our city strects will be a blessing. Streets will be cleaner, jams
and blockades less likely to occur, and accidents less frequent, for the
horse is not so manageable as 2 mechanical vehicle,”™

Prophets of 1896 could not of course foresee the double parking and
week-end accident tolls of the 1950°s. They had logic on their side,
and experience was still unborn! “We had to talk like that in those
days,” said Charles B. King in retrospect. “We weren't any too sure
of putting horscless vehicles over. People didn’t like the notion.”
No one knew this at the time better than King. He had .produced a
motor wagon that ran, and on August 16, 1896, it was again noted by
the Free Press as representing Detroit in an activity that was “now
coming rapidly into favor.” ™ But into whose favor? Not that of many
businessmen, surely. “This art is at present in a crude state,” King
wrote with rueful realism as treasurer of the American Motor League
in an open letter to John Brisben Walker for the March, 1896, Horse-
less Age, “and is mainly in the hands of the inventor, who has not
yet been encouraged by capital.” ™ Half a year later he Cl?‘-lld perccive
that his words had been crushingly true. He had sold his chassis—to
another “inventor” He had sold his twocycle, two-cylinder motor
—to an experimenter, Professor W. H. Pickering of Harvar:.i He had
redesigned the Duryea motor—and sold a few modcls.—fo still another
of his kind.” He had vainly sought support in organizing a company
to manufacture his carriage. Money was to be made much more easily
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propelled vehicles, had a successful gasoline-propelled model in opers-
tion by 1896, although his subscquent statement that perhaps he had
sold a model as early as 1895 was probably wishful thinking* Yet be
was now progressing in his development of the car that would becomt
the Oldsmobile and would break ground in quantity production of
cars.

In Cleveland the energetic Scottish-born manufacturer, Alexander
‘Winton, was about to put 2 car on the street and move quickly fm.m
experimenter to quantity producer. He had first experimented with
a motor bicycle, which apparently ran, But he discovered the weak-
nesses of existing motors and built one of his own. He then made an
arrangement with the Winton Cycle Company to build a car for him
at his own expense. The resulting carriage was powered by a two-
cylinder motor of five-inch bare, using electrical ignition. It was 2
vertical type, with a shaft length-wise of the wagon and a bevelgeat
drive to the live rear axle. The wirc-spoke suspension wheels carried
four-inch single-tube tires. The machine weighed almost 2000 pounds.

It took the road in September, 1896, carrying five passengers on its
first run from the Winton shops to the Cleveland public square and
back~—almost five miles. It made many tips during the winter ?f
1896~g7, and the Winton Motor Carriage Company was organizfd n
March, 1897, with a capitalization of §200,000. After completing $X
omnibuses which were quite operable, but never paid for because of
public protests and damage suits, the Company developed 2 1400-poun
phaeton. It was remarkably successful, and a sale was made onhMar‘ch
24, 1898, which marked the beginning of continuing business.” Wit
ton long hailed it as the first American sale of a gasoline ¢ar, av
although that honor clearly belongs to the Duryea Motor Wagon Com-
pany, Winton’s sale does seem to have been one of the first marking
a steady process ‘of quantity manufacture.

Despite such accomplishments, these were difficult days for aut®
motive pioneers. The Duryea triumph in England, casriages being
made by Olds and by Haynes and Apperson, the beginnings by Wig-
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York, Charles L. Edgar of Boston, and the great Thomas Alva Edison
himself, then still in his forties. At the culminating banquet in the
Oriental Hotel on Manhattan Beach, L. I, Ford talked with the in-
ventor.

Conversation at the end of the banquet had turned to electric car-
riages, when Alex Dow, Ford’s boss and the head of the Michigan
group, said to Edison: “There’s a young fellow who's made a gas car.”
Commenting later on the occasion, W. J. Cameron, who doubtless con-
veyed Ford’s impression, remarked: “It was a sort of joke. Here was
2 man working for an electrical company and fooling with an engine
that wasn’t going to use electrical energy.”®* Dow, who saw no future
in the gasoline vehicle, perhaps hoped that a little friendly derision
might cure his chief engineer of a foolish obsession. But when he told
of secing Ford operate the car, the talk took a somewhat different turn
than he expected. The convention delegates were astonished to see
a man who had built a workable horseless catriage, and queried him
about it. Edison, too, showed interest, and soon Henry Ford found him-
self seated next to the Menlo Park wizard, who asked him some per-
tinent questions, particularly about ignition and piston action. On the
back of a menu the engineer sketched as he explained. Finally Edison
brought a fist down; “he thumped the table,” Cameron quoted Ford,
“s0 that the dishes around him jumped.”

“Young man,” he pronounced, “that’s the thing! You ha.vc it—the
self-contained unit carrying its own fuel with it! Keep at ic!” 8

The event gave Henry Ford fresh inspiration. He would doubtless
have persisted in any casc, but now he was listening to the most re-
nowned inventor in the world, who endorsed his little car with unmis-
takable emphasis. Edison’s verdict confirmed his faith and sent him
into action. On his return he began at once to plan a new model,
for he had already perceived many ways in which the q‘_mdncyclc could
be improved. It was not long before he sold that carriage for $2oc_’ to
Charles Ainsley of Detroit, and began to build a second ma_chmc.

“That was my first sale,” remarked Ford years later. “I had built the
<ar not to sell but to experiment with, I wanted to start another car.
Ainsley wanted to buy. I could use the money and we had no trouble
in agreeing on a price™ .

It is only justice to the first of all Ford cars to report that it gave
extraordinarily good service to Ainsley and to a later owner. A letter
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from this second purchaser, A. W, Hall, a bicycle dealer, to Henry
Ford in April, 1899, offers a glowing account of the quadricycle. “You
will be surprised,” reported Hall, “when I tell you that the little car-
riage is still doing its usual duty. 1 disposed of it this spring and the
little rig was still in fair shape after all the banging around that it has
had and I guess you know that was considerable; I ran it almost two
years as you know and about the only trouble I had was that one tire
and the springs on the sparkers working loose, but you know how they
were fastened and there was nothing to prevent their doing so, until
I put on a binding bolt and after that I never had any more trouble
with it; but I say take it all through and a rig built as you did that
one just for an experiment and have it run as successfully as it has and
with so little trouble, I think if you make the one you spoke of to me
about last sumnmer a year ago it ought to be a corker; you know I have
the Horseless Carriage fever and consequently if you are still in itl
would like to have you call around to the store and see me” Hall
explained that he wanted to enter the motor carriage business. In
Chicago the previous autumn he had looked over “the Horseless rigs”
and now reported that “among them all I did not sec one I would of
rather had than that little rig for when it comes to downright sim-
plicity they were not in it””®

No encomium could have been more ardent. The first Ford car had
delighted its user, who wanted to be a customer again. Henry was
evidently pleased, for he kept the letter, He had followed the path to
what he hoped would be 2 commercially successful vehicle; it had not
been an easy road, but it led toward a brighter future.



X
TIME OF EXPERIMENT

‘WHEN Henry Ford sold his first car to Charles Ainsley and turned to
building a second, he viewed the projected machine only as a neces-
sary step toward a more important objective. “It was not at all my idea
to make cars in any such petty fashion,” he said later. “I was looking
ahead to production.” That is, he had resolved to manufacture cars in
quantity. “But before that could come,” he pointed out, “I had to have
something to produce.”*

For a while he worked in the little shop back of the Bagley Avenue
residence, and with Bell in his basement shop next to the Edison plant.
Hc had experienced many shortcomings in the quadricycle. While its
lightness was not a fault, for he still wanted a light car,? he doubtless
saw that his first machine was too small and unsubstantial. He aimed
at a sturdier chassis with machine elements enclosed, and at sturdier
wheels; he was also dissatisfied with his mixing valve, and one of his
first objectives was the development of 2 good carburetor. He meant
to design a more efficient engine and to better the arrangement of the
machinery in the car. If he did not at once perceive that his trans-
mission, with its complex of belts and noisy chains, was faulty, he soon
realized this fact and began to ponder something simpler, stronger,
Quicter, and more dependable. L.

When Henry Ford attended the convention of Edison companies in
New York he probably examined a Benz, which he said later he saw
at Macy’s. “It had no features that seemed worth while,” he recalled.?
Doubtless he also got what information he could from such maga-
zines as Horseless Age and from his discussions with Charles B. King
and others. In this fashion he may have picked up significant ideas.
What he learned he integrated with his own general knowledge and
the discoveries he made in the course of cxperimentation.

169
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In developing his second car, an expensive enterprise, Henry for 2
time financed his own work, buying materials for preliminary experi-
ments from his salary; continuing at the Edison plant by day, and
working on the machine after hours. However, he soon found some-
one who was willing to help him. This was the family friend and new
mayor of Detroit, William C. Maybury, who after visiting the shop
behind the Bagley Avenuc house, had in his official capacity given
Henry a “license.” We may assume that Maybury rode in the fisst car
and discussed with Ford the next step. His interest had reached 2
practical point carly in January, 1897, when he wrote to A, A. Robin-
son of the Detroit Motor Company, 1343-1355 Cass Avenuc, asking
him to lend Ford a lathe. Robinson complied, and also lent or sold
Ford other materials, for on the back of the letter which survives, are
listed “r lathe, 1 counter Shaft, x lath chuck, 1 drill chuck, 12 gear
wheels, 1 lathe dog, 2 chuck wrench,” with the acknowledgment, “Re-
ceived same Jan. 11, 1897, Henry Ford”*

Such matertals were doubtless used both at the little shop next to the
Edison plant, where not only Bell but Bishop, Cato, and Huff assisted
the inventor, and at Bagley Avenue. Ford was permitted to store the
first car in Julien’s part of the shed there while he worked on the new
one.’ By June, however, the Fords had moved to East Alexandrine
Avenue’ Apparently Henry was giving his attention chiefly to the
motor, and secking other backers besides Maybury. A letter written
to him by a Will Hurlbut on February 7, 1897, suggests this possibility*
For.d :mz'i his helpers were busy with the new car in 18g7, cvidence of
their activity appearing in the inventor’s financial records, which con-
tain bills from Strelinger’s for a wrench and other small parts, and
from Whitehead & Lewis (Detroit Metal & Heating Works), and from
S. Harvey's Sons Manufacturing Company (steam, gas, and plumbing
g?ods). Nipples, locknuts, brass bushings, unions, clls, flanges, plugs,
pipe, and brass castings are itemized. The ensuing year saw such pur-
d}ascs continue, with bills for collars, gears, foundry work, and clec
trical supplies?

. The presumption is that Ford received financial aid from Maybury
in 1?97; he certainly was working closely with the Mayor in 1898 and
getting some money from him, Maybury discussed the enterprise that

* This bricf, rather va,

e b e leter shows that Hurlbut and bis father were interested in Ford?

were atmanging to come and inspect a new one.
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spring with Ellery I. Garfield, who was associated with the Fort Wayne
Electrical Corporation of Fort Wayne, Indiana—a company with nu-
merous branches which installed electric lighting systems and manu-
factured or retailed generators, motars, transformers, and other equip-
ment, Garfield, becoming interested, talked with Ford at least as carly
as May, and considered helping him finance his work. What he did
and felt in the earlier stages of his interest js indicated in a letter he
wrote Maybury on August 1, 1898:

Iam very much pleased [runs the body of his comment] to note the con-
fidence you have in Mr. Ford, and also Mr. Ford's confidence in himseif. 1
have had much more faith in Mr. Ford since the last time I talked with
him, about the first of June [there had thus been earlier conferences], than
T'had before, I believe he has faith in himself and that is a great deal. If
he has the best thing there is on the market, and it will go out on the street
and stay out, with the exception of ordinary repairs, which any machine will
need, he has a good thing, With all the failures there have been in experi-
menting with gasoline, I still think it would be a very good idea to examine
into the others and compare them with Mr. Ford’s, and see wherein his ex-
cells, and to what extent. I believe it would be money well invested. It
might save us a heap of money hereafter, or it might give us such faith and
confidence that we should go ahead and push the business and make ten
times as much as what it would cost us3

The letter shows that Garfield, while cautious, was more or less com-
mitted, and apparently he soon made such investigations as satisfied
him, It would not have been easy, of course, to find other experimenters
Who could make a better showing than Ford, for Olds at Lansing was
still in the same experimental stage, and Haynes-Apperson at Kokomo
were also fumbling. Winton at Cleveland was just swinging into pro-
duction; Frank Duryea, who had a definitely better machine, was in
the East,

The evidence of Garfield’s satisfaction appears in a draft contract
dated “1868.” Under this three-page, unsigned agreement Garfield,
Maybury, E. A. Leonard, and Benjamin R. Hoyt were each to advance
$500 to further Ford’s experimental work on a “motorwagon.". All
Patents taken out in connection with this vehicle were to belong jointly
to the five, “It js mutually understood,” continued the text, “that should
a corporation be formed to manufacture the inventions of said Ford,
Ford’s employment on a fair compensation by said company shall
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enter into any agreement made” In return for financial help, Ford
was “to continue as rapidly as possible the development of his inven-
tions, and to use due diligence in presenting all claims for patents,’
while he engaged not to “sell or transfer any right or invention, or con-
struct wagons, or any part thereof, for any other person or persons
in contravention of this contract.”?

The four backers had thus come to the point of preparing a legal
instrument. Ford had at this time at least one patent, for Maybury
wrote him on August 8, announcing that Garfield was coming to De-
troit, and adding, “I paid this morning the final fee in the casc of the
patent we obtained on the Carburetor.** Although Ford now seccived
some kind of financial aid, no evidence exists that this was given under
the contract; the probability s that it came from some of the backers
individually.

Ford may have tested his “wagon” in a rudimentary form in the fall
of 1868. Horseless Age for November of that year,in a column of news
headed “Minor Mention,” remarks that “Henry Ford, of Detrait
Mich,, chicf engineer of the Edison Electric Light Co, of that city, has
built 2 number of gasolene vehicles which are sald to have been suc-
cessfully operated. He is reported to be financially supported by seversl
prominent men of the city, who intend to manufacture the Ford ve-
hicles. From Mr. Ford himself no information can be gleaned Itg“_d‘
ing his vehicles or his plans for their manufacture.”** This note -
dicates not only that the inventor was getting the financial suppott he
had hoped for, but that his new motor may have been tested in 3
chassis of some kind.

2,

By June ar July of 1899 he had produced an opcrable car, which %38
described in the Detroit Journal of July 2g under the headlint, “Ford’s
Automobile Has New Features and is a Novel Machine.” Four pi¢-
tures accompanied the article: one of “The French Automobifc, W{“"b
Is 1o Race with the Winton Machine,” another of “Winton's Americal
Machine,” still another of “First Ford Machine [really the second, of
course] Completed, Made in Detroit,” and a fourth of “Working Gear
of the Ford Machine

For_d is identified in this account as “a mechanical engineer and
supcrintendent of that department of the Edison lighting station.” The
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overall appearance of the vehicle he had produced is not described, but
the illustration shows it to have been a two-passenger car of greater
size and durability than the quadricycle, with bigger wheels and tires,
better lines, and in general a more finished look, the machine elements
being all enclosed, Maybury’s support is mentioned. “He explained
his ideas to William C. Maybury. The mayor saw that Ford was work-
ing along promising lines and he encouraged the inventor and with
E. A. Leonard supplied the needful cash for the experiments.”

The reporter emphasizes the motor, and particularly the carburetor
—"a sort of valve, or cireular trap, that works automatically, and at
each movement shoots just enough gasoline into the cylinder to give
the charge of [sic] the engine. This is a new idea [a misstatement, of
course] and once this part of the machine is started the gas is lighted
by an electric spark and it works along automatically without watch-
ing.”
The reporter, evidently echoing Ford, extols the lightness of the car,
saying that it avoided “the extreme of heaviness in construction” char-
acteristic of most European automobiles. “He had the points of the
original American machine, the type rather, as shown in the Winton
to help him” 'This statement indicates that Ford had mentioned the
Winton machine, now famous because of its performance on May 30,
1897, when Winton set a record for the mile.* But the Winton, con-
tinues the article, was “not a perfect machine.” It too was unneces-
sarily heavy, and used a chain and sprocket for transmission, while the
new Ford employed one of the gear type. “He so placed the driving
power of the motor so as to act directly on the rear axle of the vehicle,
accomplishing three purposes. He swept out the chain, gave extra
power by applying it direct, and then was able to box in the whole
machinery, getting rid of dust, which on country roads is apt to prove
very annoying.” Ford had at least two forward speeds, 2 neutral posi-
tion (this is specifically noted), and doubtless a reverse, although that
is not mentioned.”®

The reporter describes how he was given a ride in the car:

Taking a seat in the carriage, Ford grabbed the lever at the righthand
side of the machine and after pushing it as far forward as po?siblc, jerked it
back rapidly, The wagon [was] jolted slightly by the motion and some-
thing could be heard under the carriage. A little movement of the lever and
the wagon started forward. It was in Ford's back yard and he made for the
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gate to go out into the afley. It would not have been 2 good place even to
drive [with a horse-drawn casriage presumably). To ride over planks and
the like in 2 wagon that was mighty uncertain was no pleasing outlook and
the companion of Mr. Ford suggested that he would just as soon walk. ‘HC
also hinted that if riding was desirable some nice paved street was the thing.

Ford gave the machine a couple of extra licks of speed as he sxralghx:.x\:d
away in the alley. The descent from the alley to the strect, Joha R, just
north of Harper hospital, looked dangerous, especially as the thing might fail
ta tura and the curbstone on the other side was wide and firm. Ford ket
it go and did not even attempt to make a turn until he was very near the
curb. Then he threw the lever over to one side a little and the wagon turned
as easily as possible. There was no odor of gasoline after the yard was feft.
There was no sound abaut the machinery underncath while the vehicle w38
moving, nor was there any jolting.

When the vehicle stopped, however, the noise of the machinery was very
plainly heard, and would be annoying if long continued. Mr. Ford says that
this is a minor defect, and is largely caused by the fact that the boxes and
machinery make a sounding board.

The weight of the car was given as 875 pounds, about 175 more than
that of the quadricycle after its water tank, cylinder jackets, brakes, and
other items had been added 1o the original 500 pounds. But Ford hoped
for an ultimate weight of only 8oo. He had “specially heavy pnet
matic tires” for the wheels, which were spoked like those of 2 bicycles
but apparently larger and sturdicr. Ball bearings were used, slthough
we do not know in just what parts of the car,

Apparently some time before this description appeared, Ford had
talked with a wealthy lumber merchant in Detroit, William H. M“{‘
phy. Eight years older than Ford, Murphy had inherited his father's
thriving business and had expanded it. He had long been interest
ine horseless vehicles. Learning of this, Ford—evidently in May or Junt
1899—had obtained an interview, and had told the prosperous business
man that he thought he had developed a successful motor ¢t

“Well, Mr. Ford,” Murphy said, in effect, “if you can drive me from
my home at Putnam and Woodward ont Grand River Avenue o
Farmington and back home by way of Pontiac, I shall be interested i
helping to form a company to manufacture your car.”

Several months later, apparently in July, Ford appeared at the Mur-
phy residence. “f am ready to take you on that ride,” he announcec:

Murphy accepted the offer. He kept a log of the trip, noting he
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fuel consumed, the condition of the roads, and the general behavior
of the car, Reaching home without accident he was abundantly satis-
fied. “Well,” he remarked, “now we will organize a company.”**
Doubtless Maybury and his associates knew about Murphy's interests
and the test, and were more than willing to accept new capital and
help form a corporation. On August 5, 1899, according to the Detroit
Journal of that date, articles for the Detroit Automobile Company were
filed with the county clerk, thus establishing the first firm in the city
to manufacture motor cars. Although the corporation was capitalized
at $150,000, only $15,000, representing 1500 shares, was paid in. Mayor
Maybury, Garfield, Hoyt and Leonard all came in, together with
Murphy, Clarence A. Black, Albert E. F. White, William C. McMil-
fan, Frank R. Alderman, Lem Bowen, F. W. Eddy, and others. Black,
- White, Murphy, Alderman, Ford, Eddy and Bowen were elected di-
rectors. Ford was a stockholder, but paid no money.*®
Meanwhile Henry Ford had been faced with the choice of staying
with the Edison Company or devoting full time, as superintendent, to
the Detroit Automobile Company. He was well aware of Dow'’s atti-
tude. “My gas-engine experiments were no more popular with the
president of the company than my first mechanical leanings were with
my father,” he recalled later. “It was not that my employer objected
to experiments—only to experiments with a gas engine. I can still hear
him say: ‘Electricity, yes, that’s the coming thing. But gas—no.”*®
Dow was a highly capable engineer and executive who on ]uly I
1896, had left the managership of the city’s own electric plant to join
the Edison Illuminating Company.'” In 18gy he fought to a successful
conclusion a lawsuit with a factory inspector who would not enter the
building at the door Dow designated and complained he had been
depied admittance’® Dow had worked well with Ford, “trusting him
entirely;”*® but his chicf engineer could see no future whatever in the
electric carriage. “A road car could not run on a trolley even if trolley
wires had been less expensive; no storage battery was in sight of a
weight that was practical. An electrical car had of necessity to be lm.a-
ited in radius and to contain a large amount of motive machinery in
propoition to the power exerted.”*
Later a legend pictured this opposition of viewpoint between Dov'v
and Ford as coming to an explosive issue; Dow gave Henry an ult-
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matum—either devote all his time to Edison or leave the Company.
There seems no sound basis whatever for this version.

Dow explained later that inasmuch as the Edison luminating Com-
pany was making plans for expansion, he had to consider Ford's role
in the enlarged organization, “I knew that he was giving a great deal
of thought to the gasoline car he was trying to make,” he said on one
occasion,™ and on another: “Henry even at this time had the dream
of an American-made automobile to be in common use. He was mak-
ing experiments at home, and occasionally at the repair bench in the
Washington Avenue engine room. Like myself, he was a twenty-four-
hour-employee, and he took time for his own affairs if, as and when
the day’s work permitted.”” But Dow had to consider the company.
His notebook shows that in the summer of 1899 he had “2 tatk with
Henry as to what part he cared to play in some big plans that we were
about to carry out” These plans would curtail or completely stop
Ford's own activities with the Detroit Automobile Company. *1 knew
that the extensions we were about to make would so increase his duties
as to take all of his time. I simply wanted Henry to know what we
were planning so that he could make his plans accordingly, but there
was no threat to discharge him nor any time limit set before he must
decide. The talk was entirely friendly.”?

lford's own version is not dissimilar, if slightly sharper in tone. “The
Edison Company offered me the general superintendency of the com-
pany,” he recalled, “but only on condition that 1 would give up Y
gas engine and devote myself to something really useful. I had to choose
between my job and my autemobile, T chose the automebile, or rather
I gave up the job—there was really nothing in the way of a choice. For
already I knew the car was bound to be 2 success.” **

Hc might have added that he himself had forced the crisis by devel-
oping the car and stimulating the formation of a company to mant”
facture it. Even had Dow given him leave to stay with Edison an
promote the car on the side, Ford would still have left. “I offered him
the best T then had,” Dow recalled years later, “in the work upon whi
my hc:m was set. It was not good enough to hold him. He asked m¢
to join him in his venture, not only once, but twice. We parted as g
friends should part.”* Op August 15, 1899, Ford resigned frofn the
firm he had served for eight years, The agreement to leave doubtless
came some weeks earlier, Ceasing to treat his automotive work as 2
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hobby, he now made it his business. It was to be his business for the
remainder of his life.
3

Henry Ford was superintendent of the Detroit Automobile Com-
pany, and a small stockholder?® He seems to have signed over his
patents to the Company and turned enthusiastically to making his first
commercial model.?” Only a few changes and it would be ready.

On leaving the Edison company the inventor tried to take with him
David M. Bell, who had helped him remodel the quadricycle and had
also worked on the second car.

“Dave, yow'll grow with the business,” he urged.

“What business?” the ingenious carriage blacksmith demanded.

He had no intention of leaving the security of the Edison company
for a horseless carriage even if Ford—as he saw it—was foolish enough
to do so.*

The Detroit Automobile Company signed a three-year lease on the
building recently vacated by the Detroit Motor Company. “The drafts-
men . . . have already taken possession of one of the upper floors
under Henry Ford,” announced the Free Press on August 19, “who will
be superintendent of the works. The company expects to have the plant
in operation as soon as the machinery can be gotten into place, and by
October 1 it is expected to have one or two automobiles completed.”
Before the end of August Strelinger sold the organization a Snyder
drill, a grinder, a blower, a Horton drill chuck, lathe tools, and in-
numerable smaller items.?®

One of the stockholders, Frank R. Alderman, the secretary for the
new company and its spokesman, radiated confidence, “We have
several new devices in connection with the construction of our auto-
mobiles,” he volunteered, “on which patents are now pending, which
will make them as near perfect as they can be made. We have solved
the problem of overcoming the bad odor by sccuring perfect combus-
tion, and with our improved method of applying the power to the rear
axle [not at all new to Frank Duryea or to Daimler in Europe] and
of keeping all the machinery hidden from sight, we will have 2 fine
motor carriage. We expect to have 100 to 150 men employed l.xf_orc
the year is past. We have secured a threc-year lease of the building

*So Bell states in his Remniscences.
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with the privilege of purchasing the property after that time if we
desire,”**

Thus the stockholders were really enthusiasts. As if by magic they
saw their dingy little shop quarters expanding into acres of machine
tools and assembly floors, all their own, disgorging automobiles for 2
motor-mad public. The magic would work in time, even beyond their
expectations, but not for them.

Still, the Detroit Automobile Company was a lively firm that fall.
Ford did not produce a car for them by October 1, ar even by Decem-
ber 1—dates which Alderman suggested *~but he actually had one
ready carly in the new year. The Detroit Journal announced on Jan-
uary 12, 1900:

FIRST AUTOMOBILE OF THE DETROIT CO.
READY TOMORROW

The vehicle took the form of a delivery wagon. This was doubtless
to emphasize the practical possibilities of the machine as well as its
serviceability as a pleasure car. The new and improved automobile,
the Journal announced, would be exhibited at the first annual meeting
of the Company, to be held the following day.

. “The body is built like any of the better class of its kind drawn about
town by horses,” ran the article, “and the whole thing is so constructed
as to almost wholly conceal the motive power.

“The machinery, which is to do away with the horse as a drawer of
wagons about the cities, looks like a very delicate picce of work, and
doubtless is so in conception, but there the delicacy seems to end, as
strength is one of its chief characteristics. The whole wagon will weigh
about 1200 pounds, the motor taking up about 500 of this. [Despite
his passion for lightness, Ford had found more weight necessary.]
This weight, while it might at first scem considerable, is really very
Tittle compared with others, one of which was recently seen doing g
work about the city with something over 3000 pounds of its own weight
to carry. Many of the parts are made of gun metal, this material being
considered the most durable of all for gear wheels, ctc. The caps and
the large case for the flywheel arc of aluminum, which partly accounts
for the light weight.”

The axles were of nickel stecl, which was expensive but unusually
durable, and the Company boasted that because of the materials us
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and the “perfection of its manufacture,” the car would be good fifteen
years from the date of its completion. That the delivery wagon was
only one model was shown by the statement that seven more cars “of
different kinds” were under construction. As to the rate of production,
by March 1 the shop would turn out ten a month, with a goal of two
a day as its next objective. The price was to be $1000. A catalogue,
according to the article, showed “ever[y] imaginable kind of useful
and ornamental conveyarice, all of which can be run by women and
children”! If an owner used his car six days a week for an average
of thirty-six miles a day, operation would cost him only $28 a year.

The postmaster of Detroit had agreed to usc the vehicle for several
days, and the Journal predicted that cars would soon carry the mails
regularly. A final sentence emphasized the aesthetic. “The Detroit
Automobile Co. claims for its machine that it will emit no odor, and
that it will make less noise than the ordinary vehicle drawn by 2 horse.”

This glowing article seems deeply impregnated with wishful think-
ing. If catalogues, praise, and the big vision could carry Henry Ford
into commercial production at high gear, his associates were wafting
him there, but the dream and the reality were still remote from each
other. Alderman, Murphy, and their associates seemed now to be
thinking of the car as a completed job and using it as a multiple
of accomplishment, Ford, wrestling with unsolved problems, knew
better, The mail test, scheduled for “next week,” did not take place
for more than a month. T be sure, the result was hailed as a triumph,
the car making the trip in a quarter of the time required by horse and
wagon. However, the shop was encountering difficulties, and' such
performances did not speed up regular production. Neither did the
announcement that a number of “phacton automobiles” would be ready
in a short time®

We can only guess at the causes for delay in the shop. One factor
may have been that the “heavier parts” were being manufactured clse-
where, and sometimes arrived late™® Another may have been the in-
experience of the men in assembling a car, and their constant discovery
of shortcomings in the parts delivered by other firms, and in the car
design. “You would be surprised,” Alderman told a reporter in Feb-
ruary, “at the amount of detail about an automobile.” They had been
delayed for weeks over a spring or a small gear. “To show the trials
of the automobile builder, let me say that we lost a week simply be-
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cause we found that the steering rod apparatus would bind in a certain
way, on account of a little screw and a small catch, One of the serews
was about one-sixteenth of an inch too long; and as there were  fot of
other screws in the plate, it took us a long time to locate the trouble.
It was only after we had spent about $s0 that we found where the
trifling hitch came.”® It seems safe to say that if seven machines were
under way early in 1900, most of them were in the planning stage.

William W, Pring, who was later to work for Ford and already knew
him, was at the Olds plant in 1899, and tested that company's new
cars. He recalled secing Ford, evidently that summer, operating his
own machine, and once in his “curved-dash Olds” ran a race with
Henry. “I beat him. He could only go about twenty-five miles an
hour.” Not long after, Ford asked Pring to come and work for him.

“Well,” countered the Olds employee, “have you got me something
[to do] building this car?”

Ford replied: “I've got onc and a half started.” *

This seems to have been in the fall of 1899. The Detroit Automobile
Company plant, as Pring recalled it, had space in the same building
as the C. R. Wilson Body Works. Perhaps Alderman had rented 2
part of the structure to this organization. “They [Wilson] had the back
part of it and Ford had the front part downstairs"” The Wilson firm
was making bodies for Olds. Ford’s working force, as Pring recalled
it, consisted of the overseer, George Abbott, the blacksmith, George
Wetterich, the electrician, Arvy Wilson, and two laborers. Actually
others were employed, including William Boyer, Ed (Edward $.) Huff
and John Thomas. Pring makes no mention of the men engaged in
drafting, noted by the Detroit papers, among whom was Boyer.

Even before the “delivery wagon” made its mail runs, an enterpris
i{lg reporter for the News-Tribune had taken a ride in it. His observa:
tions were reported on the front page of the sccond section of the
paper® under a three-column head:

SWIFTER THAN A RACE-HORSE
IT FLEW OVER THE ICY STREETS
Thrilling Trip on the First DetroitMade Automobile,
When Mercury Hovered About Zero.

A pen-and-ink illustration, with the caption “Showing How Easily 2n
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Automobile May Be Steered Out of Danger,” depicted a car with two
occupants being swung aside from the path of a team of horses.
* The reporter related how he had gone at five degrees above zero to
ride in the new car “which will soon be seen in the regular service
of one of the largest firms on Woodward Avenue.” He commented
favorably on its appearance: “Smooth-covered, box-topped, with black
ename] sides, red wheels, and running gear, nothing but the absence
of the proverbial horse revealed that the motive power was to come
from within.” From the seat, to the reporter’s surprise, no machinery
was visible except the brake pedal and steering levers. The engine and
other running parts were “placed practically under the floor.” He
commented on the use of aluminum, and the lightness and compact-
ness of the mechanical units. “There was really little or nothing to
show that there was an engine aboard at all.” Ford, discovering that
he had no gasoline, filled the tank, which held three gallons—“enough
to run the automobile 100 miles or more at the rate of a cent a mile.”
He assured the reporter that the running gear was sturdy, and that the
machine weighed 1300 pounds “complete.”

Ford then gave a few jerks at the starter, explaining that this pulled
a charge into the cylinder. He pressed an electric “switch handle” and
the engine came to life. “She’s ready!” he announced.

“But you didn’t touch a match to something or other?” asked his
passenger, evidently for the benefit of the News-Tribune's xcade{s.

“No necessity,” answered Ford with 2 smile. “The ignition is by
clcctricity. Didn’t you see me touch the switch up there? That fires
the gas, and the puff you heard was the explosion.” .

As 2 man opened the factory door, the machine rolled out. With
“incomparable swiftness” it picked up speed and glided into the snowy,
windblown streets. It didn’t mind the near-zero temperature in the
least. “It flew along with the very poetry of motion Ford first took
the car out on 2 country road, rutted and partially sngw—covcrcd, and
went at about eight miles an hour “with a dream-like smogthness.
There was none of the bumping common even to a strect car. Then
Ford warned his passenger to expect some speed. .

“Hold on tight!” he counselled. “When we strike the asphalt we
will have a run”

“How fast?”

“Twenty-five miles an hour.”
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“Hold on. I get out!” )
Naturally he didnt. There was a sharp clang—clang of the car's
bell as the driver warned a milk wagon he was approaching.

The horse pricked up his ears, his eye gleamed ominously; he shivered s
though about to run away. His driver applied the whip.

“Ever frighten horses?” asked the visitor, wonderingly, .

“Depends on the horse. A low-bred, ignorant horse, yes; a highborn fel-
low, no. There’s as much difference between horses as between dogs. Some
arc wisc, some otherwise. The other day I was passing down in fron!_ of
the Majestic building in the big crush; along came a man with a speeding
cart and racer. Alderman, who was with me, told me to slack down, as there
would surely be trouble. The racer came flying right by us and merely gave
a side glance. He was too wise to show any emotion.”

‘When they reached the boulevard, Ford shifted the lever ?nd pickgd
up speed. And, declared the reporter, he now heard a noise new in
history—the noisc of the automobile,

There has always been at each decisive period in this world’s history some
voice, some note, that represented for the time being the prevailing power.

There was a time when the supreme cry of authority was the lion’s roar.

Then, came the voice of man.

After that, it was the crackle of fire,

By and by, it was the hammering of the stone ax.

Then, it was the slapping of the oars in the Roman galleys.

Next it was the voice of the wind against sails. .

It came at last to speak with a loud report, such as announced the reignt
of gunpowder.

The roar of dynamite was a long time later.

The shrick of the steam whistle for several generations has been the com
pelling power of civilization.

And now, finally, there was heard in the streets of Detroit the murmuf
of this newest and most perfect of forces, the automobile, rushing along at
the rate of 25 miles an hour.

What kind of a noise is it ?

That is difficult to set down on paper.

Tt was not like any other sound ever heard in this world. It is not like the
puff! puffl of the exhaust of gasoline in a river launch; neither is it like }h:
eryf cryl of 2 working steam engine; but a long, quick, mellow gurglios
sound, not harsh, not unmusical, not distressing; a note that falls with plea
ure on the ear, It must be heard to be appreciated. And the soaner you heaf
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its newest chuck! chuck! the sooner you will be in touch with civilization’s
latest Lisp, its newest voice.

They “rushed” along, presumably at 20 or 25 miles an hour. The
reporter saw a heavily-laden brewery wagon loom up, and cried “Look
out!” but the driver “turned gracefully to the right.” The passenger,
now really alarmed, wanted to get out, but Ford said “Nonsense!” As
he dodged a pedestrian, he announced he would show how quickly
his vehicle would stop. “Ill wager a race horse going a mile in 1:40
cannot be hauled up in less than one-sixteenth of a mile; we'll do it
in six feet.” He did. The reporter wanted to know how long it would
take to learn to drive.

“Oh, depends,” replied Ford. “Have you any sense about machin-
ery?”

“Little,”

“Well, in a few days, maybe in 2 few hours—therc’s little to learn.
Ride a bicycle? It’s the same thing.”

“But,” remonstrated his guest, “that puffing! Isn’t she liable to blow
up?”

“Nothing to blow up!”

“But we are sitting on top of three gallons of gasoline!”

“That’s nothing. It’s perfectly safe. There’s no fire about here. And
then, we're in the open air.”

They passed a harness shop. “His trade is doomed!” Ford announced.

The clanging of street car gongs mingled with the sound of the auto bell,
adding a new nouse to the alarms of daily life. But she slid over the earth
with infinite ease; and careened in and out among trucks, delvery wagons,
cartiages and bicycles; and everywhere people had a welcoming smil_c and
an expression of delight. The new “chuck! chuck!” the newest voice of
civilization, sounded like rare music 1n their ears—a music as yet involved
with the delight of absolute novelty.

“The horse is doomed,” said the passenger.

At that moment the auto whizzed past a poor team attached to a truck.

“That’s the kind,” said Ford. “Those horses will be driven from the land.
Their troubles will soon be over.” L

And the “chuck! chuck!” of the new voice sounded for the first time in

the strange horses® ears.
Meanwhile the auto had slipped like a sunbeam around the corner.

The account gives us a vivid glimpse of Ford as a demonstrator, and
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of his driving habits—he was always to drive with a slap-dash con-
fidence that later worried employecs of the Ford Motor Company. It
gives us some sense of familiarity with the improved model of Ford's
second car. Particularly it recreates for us the wonder and exhilara-
tion which the first passengers in such vehicles knew.

4

The Detroit Automobile Company made a number of cars, Pring
saw three and scemed to think that they were the full output in 1899~
1900.°® This appears improbable and Ford gives a different account. He
stated later that he built twenty-five cars in the period from 1896 to
1903, “of which nincteen or twenty were built with the Detroit Auto-
mobile Company.”*" Testifying in the Selden Patent Case, he said
that he made from twenty to twenty-five cars in the period from 1896
to 1903, all but three or four made in the period 18gg-1gor.'® Ford's
estimate is given some support by a statement on April 18, 1900, i2
Horseless Age, that “The Detroit Automobile Company are now get-
ting out 12 vehicles with standard gears and interchangeable bodies.”

In connection with the interviews he gave in 1952, Pring wrote for
Charles T. Bush an account of how a car was put together by the De-
troit Automobile Company. He had come to work there, perhaps late
in 1899, perhaps early the following year. “My job,” he said, “was to0
help assemble motors and cars and checking them mechanically.” He
showed a remarkable memory for detail. Indeed, his 1200 word state-
ment recreates for us the processes involved in putting together an carly
American car, and indicates why production staggered along slowly
somctimes yielding only three or four machines a year®

Pring described the motor as a two-cylinder, opposed type (four
cycle, of course). One feature was a marine governor which regulated
the distributor and the gas control. “This corrected the missing and
sluggish running condition of the motor.”

The men assembled the motors on 2 bench. The frame of the €
was then placed on wooden horses, and the motor, transmission, spring%
and axles were installed. This furnished a complete chassis; whecls
were then attached, and finally the body (that is, sides, seats, cushiont
dash, and so on) was assembied in place. The complicated characte?
of the work is well indicated by Pring’s description of frame assembly:

The frame asserobly for these cars were [sic] made of angle iron. In mak-
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ing up these frames we had to reinforce the corners of the cross members to
sides of the frames with plates and drill and rivet them. We did this also
to the cross frames of the motor supports to make it strong and also keep
it in line so that it would keep the frame steady at all angles for road con-
ditions. We also riveted front and rear spring brackets to frame to assemble
front and rear springs. In assembling front and rear springs we assembled
spring bolts and shackles to spring brackets on frame. Grease cups were
assembled to spring bolts and shackle bolts on all springs. Rear axle was
assembled to rear springs with U bolts and dowel pins and tightened down.
Brake bands were assembled to rear axle wheel housing. Front axle was
assembled to front springs with U bolts and tightened down. Steering
knuckles were assembled to front axle on right and left side of frame. Steer-
ing post bracket was assembled an the right side of frame. Drag link was
assembled to steering brackets. King pins were assembled on steering knuck-
les. ‘Tie rod was assembled from right side to left to steering knuckles. Gas
and spark control was assembled on steering column with brackets on spark
and gas assembly, The hand controls on spark and throttle were 2 in. below
steering wheel assembly.

It can be seen—remembering that motor assembly, frame or chassis
assembly, and body assembly were all required—what an immense
amount of detailed hand work was involved, with much alteration or
repair of parts that did not fit, and much drilling, riveting, and bolting.
The number of items to be separately adjusted—exhaust, muffler, tail
pipes, brakes, brake rods, wheels, tires, levers, dashboard, windshield,
horns, fenders, steps, and so an—scemed staggering. The marvel is that
any of these elaborate early carriages got put together correctly, and,
with all their bolts, tivets, screws, and other vulnerable connections,
proved durable as day-in-and-day-out conveyances. In comparison with
Iater cars, of course, they were not durable at all. And yet, p]aced.be-
side Lenoir's first car or cven Benz’s, the 1900 Ford was clean in design,
stronger in its parts, and less troublesome by far as to repairs.

Ford, keenly aware of the shortcomings of his car, was cpnstfmtly
seeking improvement, and according to Oliver Barthel was dissatisfied
with all the models the Company produced. “He thoug.ht ,tlwsc [the
cars of 1899-1900] were not commercially feasible. He didn’t want to
0 ahead with that type of car”*

5.

As 2 matter of fact, Ford at this time seems to have lagged behind
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2 number of American builders of automobiles in some aspects of man-
ufacture. The differences were not great in design, and not great at
any particular point in assembly, since all were having abundant
troubles; but some had gone further toward simplification. It is time
to note their activity, for it made a complex of practice from which
Ford was later to emerge, his main difficulties overcome, as one of the
leaders.

At this point the bicycle again forces its way into any comprehensive
account of automotive development. Its superficial but important in-
fluence on all the early inventors has already been pointed out. Not
only did it give many riders a vivid conception of a free road vehicle,
as Hiram Percy Maxim so graphically suggested, but it also transferred
to the first automobiles something in the way of form~-manifest, for
example, in Benz’s and Maxim’s tricycles, Daimler’s motorcycles, and
Ford’s quadricycle; in the use of the sprocket and chain for transmit-
ting power; and in the development of a light, pneumatic-tired wheel.
OF course both the steam tractor and the ordinary carriage and wagon,
as previously emphasized, had also helped determine the structure and
appearance of early gasoline-propelled cars.

But the influence of the bicycle from the start had been deeper than
the obvious details would indicate, and as the automobile advanced
that influence became still more organic. This more fundamental influ-
ence has to some extent been indicated: it affected the quality of metals
employed, the standards of mechanical precision in parts manufacture,
the use of particular elements like the ball-bearing and the gear, the
dcv:lqpmcm of tools and methods for production, and, finally, the
organization of shop procedure to give relative form and coherence ©
the production of a machine. Of course, the automobile was a far more
complex mechanism than the bicycle, but the bicycle had marked out
the road along which both would progress. Now, as the 18g0's ad-
va.nCCd, the automobile leaned heavily on its fragile predecessor. One
might say that a dramatic shift took place in the type of influence
excrted. ‘The superficial likeness of the automobile to the bicycle 25
a machine became less notable, The relationship in materials, stand-
ards, the machine tools commonly employed, and the factory processes
followed became more striking.

That relationship went back to the modernizing of the bicycle which,
took place when in the 1890's intelligent manufacturers perecived the
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necessity for making a machine at once lighter, stronger, and more
efficient in utilizing the energy expended by the rider. These needs led
toward improvements little short of revolutionary in metallurgy, frame
design, the application of power, and the precision of parts. To achieve
them, the scientific exploration of metals, the invention of new ma-
chine tools, and the arganization of orderly manufacture were essential.
As to metals, we have already seen that the Pope Manufacturing
Company had established a metallurgical laboratory in 1892, “the first
of its kind in New England, and the first outside of the large steel
mills,”** where the company experimented with various kinds of steels
and steel-making processes. One development was the use of nickel
steel for bicycle frames, suggested by Harold Eames, then a Naval
engineer, later manager of the Tube Department for Pope, and finally
a VicePresident of one of its companies.® As a result of rescarch in
metallurgy and design the weight of bicycles is said to have been re-
duced forty per cent by the Pope organization.'®
But if the improved quality of metal, permitting the use of tubular
* instead of solid members, and of smaller and lighter parts generally,
was one factor, the working of metal was quite as important, and per-
haps more so. And to work metal into the forms desired and to make
these forms precise and interchangeable, the bicycle-manufacturers
vigorously developed American machine tool practice. “There was a
time,” remarked Hugh Dolnar in 185, writing on “Bicycle Tools,”
“when here in America the armories at Springfield and Illion and
Hartford were immeasurably in advance in tools and methods for small
work; later, the sewing machine manufactories carried the art 2 long
step beyond the armories; and now the bicycle shops [factories] take
the lead in point of small-tool designing and opcration.” The auto-
matic screw machine and the turret lathe werc improved in the Pope
and other plants, while single-purpose machine tools for making pedals,
hubs, spokes, and so forth became common.**
In the Pope factory, hammers ranging from six to fifteen hundred-
weight capacity pounded out drop forgings. Tolerances reached a
hitherto undreamed of fineness for vehicular work—t?cvcl gear units
were machined to 1/2000 of an inch. In the Eclipse Blf:ydc Company
plant at Elmira, New York, many special purpose machines were usc.d:
the chain-shaver, the chain-riveter, slot-cutter, and cr.ank prsﬁlmg units.
“Before attempting to turn out any number of bicycles,” wrote one
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observer in 1897, “a jig or form is specially made, and in this jig or
form is placed whatever part of the bicycle work is being done. All
picces made in such forms will be absolutely alike and interchange-
able”*® The ballbearing was a by-product of the “safety” bicycle, and
this device, while originally made for the bicycle alone, soon developed
into “a vast industry involving a large number of new tools, new ma-
chines, new processes.”*®

The machines developed by the bicyclc industry were important both
for its own work and~once they became known—for that of other
manufacturers. So too were the factory processes which sprang up t©
promote efficient routinization of work. Orderly procedures were
evolved, departmentalization was instituted, specialization was pro-
moted, and the entire work of manufacture was systematized. .

By 1899 the automotive industry had alrcady been profoundly infle-
enced by such accomplishments and practices. In many instances the
effect had been indirect rather than direct. ‘The automobile maker
turned to foundries and factories for his parts—often to manufacturers
who made bicycles or bicycle elements. He procured in this mannet
such components as tubing, gears, chains, spokes, ball-bearings and
wheels. Thus he took the benefit of bicycle experience. Even in hav-
ing work done by shops like Lauer's he procured the service of many
tools invented or improved in bicycle factorics. Great as was Lelan
& Faulconer's debt to the best independent machine shops, when thf
firm did precision work for the Pope Manufacturing Company, it
doubtless profited from the acquaintance it gained with the machin
tools of the bicycle industry.

¥t s interesting to note the specific debt of some of the chicf auto-
mobile makers to the bicycle industry. In developing the Duryea an
Haynes-Apperson cars the experimenters leaned heavily on general ma-
chine shop experience and services. Haynes depended upon his oWl
researches and technical training and on the excellent Apperson facil-
ities. Frank Duryea had been a tool and dic man and scems to have
ugcd local machine shops to produce such parts as he did not make
himself, The fact that Charles E. Duryea operated a bicycle firm appir
ently exerted little influence on the Duryea cars, although it may have
affected such ideas as were contributed by Charles himself. ;

Nevertheless, both the Duryea and the Haynes-Apperson machines
showed their indebtedness to bicycle-production practice. ‘The Durf®



TIME OF EXPERIMENT 189

car used a tubular frame, while in advanced models the wheels and
tires had a close relationship to bicycle types. Up to 1897 the chain and
sprocket were a part of the transmission, and axles and gears both owed
much, even though indirectly, to the researches and shop practices of
the Pope Company. Quality and treatment of metal and precision of
machining counted here, Little evidence exists as to the exact character
of the later Haynes-Apperson machines, but the first models employed
bicycle wheels and tires and ball bearings. The Duryea car also relied
upon these elements: Frank Duryea states of his first successful machine
(essentially the 1895 winner of the Chicago race): “The transmission
shafts were mounted on ball-bearings, and the free gears ran on graphite
oilless bearings so that almost no oiling was required. The live, chain-
driven rear axle also ran on ball-bearings.” ** The later Haynes-Apper-
son cars doubtless contained many parts which in material and method
of manufacture benefited from bicycle research and tools.

The Olds machine in its early stages paralleled at many points the
Duryea or Haynes cars—tubular frame, chain and sprocket, ball bear-
ings, pneumatic tire, bicycle-type wheels. Later, in 1901, the Dodge
Brothers shop, equipped with standard machine tools that profited
from bicycle manufacturing practice, made transmission gears for the
Olds, while Leland & Faulconer produced their engines, F. L. Smith,
one of the family that had backed Olds financially, and in 1901 3
worker in the plant, claimed that the Olds Motor Works at that time
developed the first automotive organization that produced cars in quan-
tity.#* Until after the fire of that year the plant had manufactured gas
and gasoline engines, with marine engines a specialty.”® Hox'vevcr, the
firm vigorously pushed its autorotive activitics, and in their produc-
tion methods, with jigs, forms, machine tools, and an assembly process
which built the car by progressive steps, they leaned to no small extent
on bicycle practice.

When we come to Winton we find a bicycle manufacturer who drc\_vv
on his experience both in design and manufacture; and the same is
true of the Pope firm, whose cars were developed by an organization
which was the last word in up-to-date production®® Ford owed his
debt to the bicycle in much the same fashion as the others. T}}c wheels,
Bears, axles, tires, and frame of the 189g-1900 machine indicated the
debt, some of which lay in the machine tools and standards of the shops
that turned out various parts for him.
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By 1900 there were of course dozens of other cars besides the ones
discussed in the last few pages. The Waverly (another car—~electric—
by a bicycle manufacturing firm), the Stanley (steam), Stearns, and
Thomas & Matheson had appeared in 1898, the Locomobile, Baker-
Electric, and Pierce-Racine in 1899, and the Packard, Peerless, Glide,
Lambert, Elmore, Babcock, Jackson, Knox, and Lane in 19005 Lesser
firms had sprung up, promising to produce in quantity, but most of
them had staggered along, or perished. All owed a debt to the bicycle.

Ford was quite abreast of the majority of these pioneers, and in some
respects superior to all but a few, His motor was perhaps not yet as
good as Duryea's, Olds’s, or Winton's, but it was a respectable achieve-
ment, with a fair carburetor for the day, and was soon to be improved.
His transmission apparently excelled that of most cars; the quality of
materials he used was good. The parts of the cars were not always in-
terchangeable—manufacture was still too much a hand job. Because
of this fact and the lack of simplification, the car was not dcpcndabls.
His instinctive prescription for a machine had been sound: make it
light, make it sturdy, make it simple. Apparently he had thus far not
a.c.hilcvcd his second and third objectives as fully as had some of his
nvals.

Indecd, several already had accomplishments to their credit that Ford
could not match, or even hope to match in the near future, The Durgea
machines had won races under unfavorable conditions in the United
States and had beaten the field abroad. The Duryea company had 2
factory with something like organized production; as early as 1896 it
had produced thirteen cars in 2 season.*? Winton had not only set 2
speed record for the mile, but as carly as 18g7 had driven his car from
Cleveland to New York®® Olds had a strong, well-financed compan,
and Charles B. King was now working for him—an indication that
sound engineering was valued, The “curved-dash Olds,” a one-cylinder
Light little machine, was being perfected in 1900; then in 1gor the 0Olds
“assembly line” turned out 425 cars, and in 1902, 25005 In the fall
of 1901 Roy D. Chapin, later Secretary of Commercc under Herbett
Hoover, would drive an Olds from Detroit to New Yok for the sccond
Automobile Show, making the rip in seven and a half days®®

During the year 1900 the Detroit Automobile Company ground
slowly to a stop. Probably the machine it could make was not g
enough, and was too expensive, Ford explained later that the car would
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not sell. Apparently he wanted to make a better one, and his stock-
holders vetoed the idea. “T could get no support at all toward making
better cars to be sold to the public at large,” he said of the 1899~1002
period* The Company seems to have given up about November, 1goo,
when it “surrendered its charter and went out of business”; and in Jan-
uary, 1901, notice of its dissolution and the sale of its assets was filed
in Lansing® Nevertheless its record had not been a bad one. Few
companies founded in this period manufactured as many cars or lasted
as long.

About this time Ford secms to have turned to the idea of building
a racer. “I never thought anything of racing,” he remarked years later,
“but the public refused to consider the automobile in any light other
than a fast toy. Therefore later [that is, some time after the founding
of the Detroit Automobile Company] we had to race.”® Perhaps news
of races in Europe, the publicity accorded to speed and distance records,
and particularly Winton’s exploits, suggested that to sell cars it was
Tiecessary to create a sensation. Winton made another trip to New
York in May, 1899, and won much publicity by a challenge he issued
to Charron, winner of the Paris-Bordeaux race that year, to come to
the United States and meet him for any distance less than one thousand
miles, each driver to put up $10,000 and the winner take all.” Winton
finally met the Frenchman in the early summer of 1900, but not in an
individual test, and not in America. Both entered the International
Autormobile Challenge Cup Race—Paris to Lyons—and Charron won
the event. Winton did not finish. However, he lost little reputation
in the United States, for he returned to win new races there, and to
establish a world’s record of 1:14% for the mile in 1g01.%

Whatever the source of the impulse, Ford determined to build a
racer and use it to achieve recognition. Perhaps the idea was W. H.
Murphy's, for Murphy financed the venture.”* Ford was soon at work
on this new machine, which he hoped to make speedier and more
powerful than any the world had yet seen.






