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Lesson 1 History of the Automobile

The history of the automobile begins as early as 1769, with the creation of steam-powered
automobiles capable of human transport. Steam-powered self-propelled vehicles are thought to have
been devised in the late 18th century. Nicolas-Joseph Cugnot demonstrated his fardier a vapeur, an
experimental steam-driven artillery tractor, in 1770 and 1771. By 1784, William Murdoch had built a
working model of a steam carriage in Redruth, and in 1801 Richard Trevithick was running a
full-sized vehicle on the road in Camborne. Such vehicles were in vogue for a time, and over the
next decades such innovations as hand brakes, multi-speed transmissions, and better steering
developed. At the 1900s some steam-powered self-propelled vehicles were commercially successful
in providing mass transit, until a backlash against these large speedy vehicles resulted in passing a
law, the Locomotive Act, in 1865 requiring self-propelled vehicles on public roads in the United
Kingdom be preceded by a man on foot waving a red flag and blowing a horn'"!. The law was not
repealed until 1896, although the need for the red flag was removed in 1878.

German engineer Karl Benz, inventor of numerous car-related technologies, is generally
regarded as the inventor of the modern automobile. The four-stroke petrol (gasoline) internal
combustion engine that constitutes the most prevalent form of modern automotive propulsion is a
creation of German inventor Nikolaus Otto. Early attempts at making and using internal combustion
engines were hampered by the lack of suitable fuels, particularly liquids, and the earliest engines
used gas mixtures”). A later version was propelled by coal gas. Karl Benz built his first automobile
in 1885 in Mannheim(Fig.1.1). Benz was granted a patent for his automobile on 29 January 1886,
and began the first production of automobiles in 1888. Soon after, Gottlieb Daimler and Wilhelm
Maybach in Stuttgart in 1889 designed a vehicle from scratch to be an automobile, rather than a
horse-drawn carriage fitted with an engine.

1 Veteran Car Era

By 1900, mass production of automobiles had begun in France and the United States. By the
start of the 20th century, the automobile industry was beginning to take off in western Europe,
especially in France, they produced 30,204 in 1903, representing 48.8% of world automobile
production that year. Innovation was rapid and rampant, with no clear standards for basic vehicle
architectures, body styles, construction materials, or controls®). Automobiles were seen as more of a
novelty than a genuinely useful device. Breakdowns were frequent, fuel was difficult to obtain, roads
suitable for travelling were scarce, and rapid innovation meant that a year-old car was nearly
worthless. Major breakthroughs in proving the usefulness of the automobile came with the historic
long-distance drive of Bertha Benz in 1888, when she traveled more than 80 kilometres (50 mile)
from Mannheim to Pforzheim, to make people aware of the potential of the vehicles her husband,



Karl Benz, manufactured.

Fig.1.1 1885 built Benz patent motorwaygen

2 Edwardian Era

Edwardian era lasted from roughly 1905 through to the beginning of World War I in 1914.
Throughout this era, development of automotive technology was rapid, due in part to a huge number
(hundreds) of small manufacturers all competing to gain the world's attention!®!. Key developments
included electric ignition system (by Robert Bosch, 1903), independent suspension, and four-wheel
brakes (by the Arrol-Johnston Company of Scotland in 1909). Transmissions and throttle controls
were widely adopted, allowing a variety of cruising speeds, though vehicles generally still had
discrete speed settings, rather than the infinitely variable system familiar in cars of later eras.

Some examples of cars of the period included the following:

1908-1927 Ford Model T(Fig.1.2) — the most widely produced and available car of the era. It
used a planetary transmission, and had a pedal-based control system.

Fig.1.2 1910 Model T, photographed in Salt Lake City



1910-1920 Bugatti Type 13 — a notable racing and touring model with advanced engineering
and design. Similar models were the Types 15, 17, 22, and 23.

3 Vintage Era

The vintage era lasted from the end of World War I (1919), through the Wall Street Crash at the
end of 1929. During this period, the front-engined car came to dominate, with closed bodies and
standardised controls becoming the norm. In 1919, 90% of cars sold were open; by 1929, 90% were
closed. Development of the internal combustion engine continued at a rapid pace, with multi-valve
and overhead camshaft engines produced at the high end, and V8, V12, and even V16 engines
conceived for the ultra-rich.

Exemplary vintage vehicles:

1924-1929 Bugatti Type 35(Fig.1.3) — the Type 35 was one of the most successful racing cars
of all time, with over 1,000 victories in five years.

Fig.1.3 Bugatti Type 35A Grand Prix Racer 1925

1927-1931 Ford Model A — after Model T in production for too long, Ford restarted its model
series with the 1927 Model A. More than 4 million were produced, making it the best-selling model
of the era.

4 Pre-WWII Era

The pre-war era began with the Great Depression in 1930, and ended with the recovery after
World War II, commonly placed at 1948. By the 1930s, most of the mechanical technology used in
today's automobiles had been invented. After 1930, the number of auto manufacturers declined
sharply as the industry consolidated and matured.

Exemplary pre-war automobiles:

1932-1948 Ford V-8 — introduction of the powerful Flathead V8 in mainstream vehicles,
setting new performance and efficiency standards.

K«



1934-1940 Bugatti Type 57 — a singular high-tech, refined automobile for the wealthy.

1938-2003 Volkswagen Beetle—a design for efficiency and low price, which progressed over
60 years with minimal basic change. ,

1936-1939 Rolls-Royce Phantom III (Fig.1.4)—V12 engined pinnacle of pre-war engineering,
with technological advances not seen in most other manufacturers until the 1960s.

Fig.1.4 Rolls Royce Phantom, circa 1936

5 Post-War Era

Automobile design finally emerged from the shadow of World War II in 1949. The
unibody/strut-suspended 1951 Ford Consul joined the 1948 Morris Minor and 1949 Rover P4 in
waking up the automobile market in the United Kingdom. In Italy, Enzo Ferrari was beginning his
250 series. Throughout the 1950s, engine power and vehicle speeds rose, and cars spread across the
world. The market changed somewhat in the 1960s, as Detroit began to worry about foreign
competition, the European makers adopted ever-higher technology, and Japan appeared as a serious
car-producing nation””!. BMC's revolutionary space-saving Mini, which first appeared in 1959,
captured large sales world-wide. In America, performance became a prime focus of marketing,
exemplified by pony cars and muscle cars. In 1964 the popular Ford Mustang appeared. But
everything changed in the 1970s as the 1973 oil crisis, automobile emissions control rules, Japanese
and European imports. Small performance cars from BMW, Toyota, and Nissan took the place of
big-engined cars from America and Italy. The biggest developments of the era were the widespread
use of independent suspensions, wider application of fuel injection, and an increasing focus on safety
in the design of automobiles.

Exemplary post-war cars:

19592000 Mini — this quintessential small car lasted for four decades, and is one of the most
famous cars of all time.

1964—present Ford Mustang (Fig.1.5) — the pony car that became one of the best-selling and
most-collected cars of the era. i



Fig.1.5 1974-1978 Mustang I
6 Modern Era

The modern era is normally defined as the 25 years preceding the current year. Without
considering the future of the car, the modern era has been one of increasing standardisation, platform
sharing, and computer-aided design. Some particularly notable advances in modern times are the
widespread of front-wheel drive and all-wheel drive, the adoption of the V6 engine configuration,
and the ubiquity of fuel injection. Body styles have changed as well in the modern era. Three types,
the hatchback, minivan, and sport utility vehicle, dominate today's market, yet are relatively recent
concepts[f’]. The rise of pickup trucks in the United States, and SUVs worldwide has changed the
face of motoring, with these "trucks" coming to command more than half of the world automobile
market. The modern era has also seen rapidly rising fuel efficiency and engine output.

Exemplary modern cars:

1966—present Toyota Corolla — a simple small Japanese saloon/sedan that has come to be the
best-selling car of all time.

1973—present Mercedes-Benz S-Class — electronic Anti-lock Braking System, supplemental
restraint airbags, seat belt pretensioners, and electronic traction control system all made their debut
on the S-Class.

1977-present Honda Accord saloon/sedan — this Japanese sedan became the most popular car
in the United States in the 1990s, pushing the Ford Taurus aside, and setting the stage for today's
upscale Asian sedans.

New Words & Terms
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Great Depression

Notes

1. At the 1900s some steam-powered self-propelled vehicles were commercially successful in
providing mass transit, until a backlash against these large speedy vehicles resulted in passing a law,
the Locomotive Act, in 1865 requiring self-propelled vehicles on public roads in the United
Kingdom be preceded by a man on foot waving a red flag and blowing a horn.

7E 1900 4E4X, 7EARMLY) TS 7 HAARHLERSS T rkazh, BRI MHEAREERR
AT AR R-VIEEVE (L) HBL, 76 1865 FFERBA A JLERE b BATIT R EMLIH
— AN NBATEFWITHES) —HLEF BRS CREAR).

2. Early attempts at making and using internal combustion engines were hampered by the lack
of suitable fuels, particularly liquids, and the earliest engines used gas mixtures.
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3. Innovation was rapid and rampant, with no clear standards for basic vehicle architectures,
body styles, construction materials, or controls.

B S A IR B S T e bl . & RIBE . HIAERR DA s 7 T ) A BRI, TSR
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4. Throughout this era, development of automotive technology was rapid, due in part to a huge
number (hundreds) of small manufacturers all competing to gain the world's attention.

43 B T TR % /N P AR AE S BRI R H HANKANH AR ZERAR IR AR R -

5. The market changed somewhat in the 1960s, as Detroit began to worry about foreign
competition, the European makers adopted ever-higher technology, and Japan appeared as a serious

car-producing nation”’.

7 1960 AEARTHE T — L4k, BRI B OSRITES R Fr) s R R A T
ERHE, AARRHREEKERES.
6. Three types, the hatchback, minivan, and sport utility vehicle, dominate today's market, yet

are relatively recent concepts.

SR MR, SUV ZHZEIAA K i MR E R OCREH .

Questions
1. Who had built a working model of a steam carriage in Redruth?
2. What is Locomotive Act?
3. What did Detroit begin to worry about in the 1960s ?

Reading Materials
The Development of Automobile

Unlike many other major inventions, the original idea of the automobile cannot be attributed to
a single individual. The idea certainly occurred long before it was first recorded in the Illiad, in
which Homer (in Alexander Pope's translation) states that Vulean in a single day made 20 tricycles,
which Leonardo da Vinci considered the idea of a self-propelled vehicle in the 15th century. In 1760
a Swiss clergyman, J.H. Genevois, suggested mounting small windmills on a cartlike vehicle, their
power to be used to wind springs that would move the road wheel. Genevois's idea probably derived
from a windmill cart of about 1714. Two-masted wind carriages were running in the Netherlands in
1600, and a speed of 20 miles (30 km) per hour with a load of 28 passengers was claimed for at least
one of them. The first recorded suggestion of wind use was probably Robert Valturio's unrealized
plan (1472) for a cart powered by windmills geared to the wheels.

Other inventors considered the possibilities of clockwork. Probably in 1748 a carriage propelled
by a large clockwork engine was demonstrated in Paris by the versatile inventor Jacques de
Vaucanson.

The air engine is thought to have originated with a 17th-century German physicist, Otto von
Guericke. Guericke invented an air pump and was probably the first to make metal pistons, cylinders,



and connecting rods, the basic components of the reciprocating engine. In the 17th century a Dutch
inventor, Christiaan Huygens, produced an engine that worked by air pressure developed by
explosion of a powder charge. Denis Papin of France built a model engine on the vacuum principle,
using the condensation of steam to produce the vacuum. An air engine was patented in England in
1799, and a grid of compressor stations was proposed to service vehicles. An air-powered vehicle is
said to have been produced in 1832.

Steam propulsion was proposed as early as the 16th century, and in 1678 Ferdinand Verbiest, a
Belgian Jesuit missionary to China, made a model steam carriage based on a principle suggestive of
the modern turbine.

In the 18th century a French scientist, Philippe Lebon, patented a coal-gas engine and made the
first suggestion of electrical ignition. In Paris, Isaac de Rivas made a gas-powered vehicle in 1807;
his engine used hydrogen gas as fuel, the valves and ignition were operated by hand, and the timing
problem appears to have been difficult.

1 The age of steam

Most historians agree that Nicolas-Joseph Cugnot of France was the constructor of the first true
automobile. Cugnot's vehicle was a huge, heavy, steam-powered tricycle, and his model of 1769 was
said to have run for 20 minutes at 2.25 miles (3.6 km) per hour while carrying four people and to
have recuperated sufficient steam power to move again after standing for 20 minutes. Cugnot was an
artillery officer, and the more or less steam-tight pistons of his engine were made possible by the
invention of a drill that accurately machined cannon bores. A replica of Cugnot's second vehicle,
partially original, is preserved in the Conservatoire National des Arts et Métiers in Paris.

Cugnot's successors were soon at work, notably in England, although the first post-Cugnot
steam carriage appears to have been built in Amiens, France, in 1790. Steam buses were running in
Paris about 1800. Oliver Evans of Philadelphia ran an amphibious steam dredge through the streets
of that city in 1805. Less well-known were Nathan Read of Salem, Mass., and Apollos Kinsley of
Hartford, Conn., both of whom ran steam vehicles during the period 1790-1800. In March 1863 the
magazine Scientific American described tests of a vehicle that weighed only 650 pounds (about 300
kg) and achieved a speed of 20 miles (30 km) per hour. Another American, Frank Curtis of
Newburyport, Mass., is remembered for building a personal steam carriage to the order of a Boston
man who failed to meet the payment schedule, whereupon Curtis made the first recorded
repossession of a motor vehicle.

English inventors were active, and by the 1830s the manufacture and use of steam road
carriages was flourishing. James Watt's foreman, William Murdock, ran a model steam carriage on
the roads of Cornwall in 1784, and Robert Fourness showed a working three-cylinder tractor in 1788.
Watt was opposed to the use of steam engines for such purposes; his low-pressure steam engine
would have been too bulky for road use in any case, and all the British efforts in steam derived from
the earlier researches of Thomas Savery and Thomas Newcomen.

Richard Trevithick developed Murdock's ideas, and at least one of his carriages, with driving



wheels 10 feet (3 metres) in diameter, ran in London. Sir Goldsworthy Gurney, the first
commercially successful steam carriage builder, based his design upon an unusually efficient boiler.
He was not, however, convinced that smooth wheels could grip a roadway, and so he arranged
propulsion on his first vehicle by iron legs digging into the road surface. His second vehicle weighed
only 3,000 pounds (1,360 kg) and was said to be capable of carrying six persons. He made trips as
long as 84 miles (135 km) in a running time of 9 hours and 30 minutes and once recorded a speed of
17 miles (27 km) per hour.

Gurney equipment was used on the Gloucester-Cheltenham service of four daily round trips;
under favourable conditions the equipment could complete the 9 miles (15 km) in 45 minutes.
Between Feb. 27 and June 22, 1831, steam coaches ran 4,000 miles (6,400 km) on this route,
carrying some 3,000 passengers. The equipment was noisy, smoky, destructive of roadways, and
admittedly dangerous; hostility arose, and it was common for drivers to find the way blocked with
heaps of stones or felled trees. Nevertheless, numerous passengers had been carried by steam
carriage before the railways had accepted their first paying passenger.

The most successful era of the steam coaches in Britain was the 1830s. Ambitious routes were
run, including one from London to Cambridge. But by 1840 it was clear that the steam carriages had
little future. They had had much to contend with, including the anti-machinery attitude of the public
and the enmity of the horse-coach interests, which resulted in such penalties as a charge of £5 for
passing a tollgate that cost a horse coach only three pence. The crushing blow was the Locomotives
on Highways Act of 1865, which reduced permissible speeds on public roads to 2 miles (3 km) per
hour within cities and 4 miles (6 km) per hour in rural areas. This legislation was known as the Red
Flag Act because of its requirement that every steam carriage mount a crew of three, one to precede
it carrying a red flag of warning. The act was amended in 1878, but it was not repealed until 1896,
by which time its provisions had effectively stifled the development of road transport in the British
Isles.

The decline of the steam carriage did not prevent continued effort in the field, and much
attention was given to the steam tractor for use as a prime mover. Beginning about 1868, Britain was
the scene of a vogue for light steam-powered personal carriages; if the popularity of these vehicles
had not been legally hindered, it would certainly have resulted in widespread enthusiasm for
motoring in the 1860s rather than in the 1890s. Some of the steamers could carry as few as two
people and were capable of speeds of 20 miles (32 km) per hour. The public climate remained
unfriendly, however.

Light steam cars were being built in the United States, France, Germany, and Denmark during
the same period, and it is possible to argue that the line from Cugnot's lumbering vehicle runs
unbroken to the 20th-century steam automobiles made as late as 1926. The grip of the steam
automobile on the American imagination has been strong ever since the era of the Stanley
brothers—one of whose “steamers” took the world speed record at 127.66 miles (205.45 km) per
hour in 1906. The car designed by them and sold as the Locomobile became the first commercially
successful American-made automobile (about 1,000 were built in 1900). It is estimated that in the



year 2000 there were still some 600 steam cars in the United States, most of them in running order.

2 Early electric automobiles

At the beginning of the 20th century, 40 percent of American automobiles were powered by
steam, 38 percent by electricity, and 22 percent by gasoline. In the face of the gasoline car's
unreliability, noise, and vibration and the steamer's complications and thirst, the electric offered
attractive selling points: notably, instant self-start, silent operation, and minimal maintenance. The
first automobile to exceed 100 km (60 miles) per hour was an electric (Camille Jenatzy's La Jamais
Contente, 1899). An electric, also Jenatzy's, had been the easy winner in 1898 of a French hill-climb
contest to assay the three forms of power.

Invention of the storage battery by Gaston Planté of France in 1859—-60 and its improvement by
Camille Faure in 1881 made the electric vehicle possible, and what was probably the first, a tricycle,
ran in Paris in 1881. It was followed by other three-wheelers in London (1882) and Boston (1888).
The first American battery-powered automobile, built in Des Moines, lowa, c¢. 1890, by William
Morrison, could maintain a speed of 14 miles (23 km) per hour.

The popularity of the electric car was hampered by a lack of battery-charging infrastructure.
Prior to 1910, few private homes, even in cities, were wired with electricity, and community
charging stations and battery exchange schemes failed to catch on. By 1912 the problem had been
overcome, and the electric had its heyday. Some 20 companies were in the trade and 33,842 electric
cars were registered in the United States, the country in which they had maximum acceptance. It was
another application of battery power, the electric self-starter, that did as much as anything to doom
the electric car by eliminating the dreaded hand crank and making the internal-combustion engine
car amenable to operation by women. Further, the electric had never really been suited to other than
limited urban use because of its low speed (15-20 miles, or 24-32 km, per hour), short range (30—40
miles, or about 50-65 km), and lengthy time required for recharging. The heyday of the electric car
in America had ended by 1920, although a few manufacturers offered them on special order until
World War II. The war, however, gave rise to experiments with small electric cars in fuel-starved
France and resulted in extensive use of electric vehicles for milk delivery in Britain, which continued
in urban areas there for the rest of the century.

3 Development of the gasoline car

Most authorities are inclined to honour Karl Benz and Gottlieb Daimler of Germany as the most
important pioneer contributors to the gasoline-engine automobile. Benz ran his first car in 1885,
Daimler in 1886. Although there is no reason to believe that Benz had ever seen a motor vehicle
before he made his own, he and Daimler had been preceded by Etienne Lenoir in France and
Siegfried Marcus in Austria, in 1862 and 1864—65, respectively, but neither Lenoir nor Marcus had
persisted. Benz and Daimler did persist—indeed, to such purpose that their successor firm of
DaimlerChrysler AG can trace its origins back to 1895 and claim, with the Peugeot SA firm of
France, to be one of the oldest automobile-manufacturing firms in the world. Oddly, Benz and



