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PREFACE

The importance of Automobile Engineering is well known in various engineering fields.
Overwhelming response to my books on various subjects inspired me to write this book.
The book is structured to cover the key aspects of the subject Automobile Engineering.

The book uses plain, lucid language to explain fundamentals of this subject. The book
provides logical method of explaining wvarious complicated concepts and stepwise
methods to explain the important topics. Each chapter is well supported with necessary
illustrations, practical examples and solved problems. Al chapters in this book are
arranged in a proper sequence that permits each topic to build upon earlier studies. All
care has been taken to make students comfortable in understanding the basic concepts
of this subject.

Representative questions have been added at the end of each chapter to help the
students in picking important points from that chapter.

The book not only covers the entire scope of the subject but explains the philosophy of
the subject. This makes the understanding of this subject more clear and makes it more
interesting. The book will be very useful not only to the students but also to the subject
teachers. The students have to omit nothing and possibly have to cover nothing more.

[ wish to express my profound thanks to all those who helped in making this book a
reality. Much needed moral support and encouragement is provided on numerous
occasions by my whole family. I wish to thank the Publisher and the entire team of
Technical Publications who have taken immense pain to get this book in time with
quality printing.

Any suggestion for the improvement of the book will be acknowledged and well
appreciated.

Aunthor
Anup Goel

Dedicated to Family, Friends and my Dear Students,
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Automobile Engineering 1-2 Introduction to Automobile Engineering

1.1 | Definition of Automobile

= An automobile, autocar or motor car is a self propelled wheeled motor wvehicle used for transporting
passengers and goods on ground.

» Automobiles are designed to run primarily on roads unlike other self propelled vehicles used for air
transport (aeroplane, helicopter) and water transport (ship, motor boat).

El Automobile History and Development

» The automobile wasn't just invented.

« It is not the product of any single man or group rather it is the culmination of a worldwide series of
experiments and developments.

» Today's automobile represents over 100,000 patents.

s The history of the automobile can be traced to prehistoric times for, fundamentally, it depends on the use

of the wheel, fire, and manufactured materials.

» The history and development of automobile is summarized in Table 1.1.

Table 1.1 Automobile history and development

Time period Engine type Highlights

1672 Steam engine e Ferdinand Verbiest, a member of a Jesuit mission in China, built the first
steam-powered vehicle around 1672 as a toy for the Chinese Emperor.

s It was a 65 cm model that could not carry a driver but it was, quite
possibily, the first working steam-powered vehicle.

Fig. 1.1 The steam car designed by Verbiest

1769 Steam engine * Nicolas-Joseph Cugnot build and demonstrated the first self-propelled
mechanical vehicle.
» [t was an experimental steam-powered tricycle based artillery tractor.
= It attained a speed of 2.5 miles per hour only for a period of 15 minutes.
» Captain Nicolas Cugnot, a Frenchman is considered to be the father of "The
Automobile".
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1-3 Introduction to Automobile Engineering

Fig. 1.2 (a) Cugnot's three-wheeled fardier a vapeur
(steam dray)

Fig. 1.2 (b) Cugnot's thma-whaelsd vehicle's cut-nway drawing
1802 Steam engine * Richard Trevitluck of England build the first practical steam engine based
automobile using crankshaft for the first time.
1863 LC. engine (gas fuel) « Belgium inventor Etienne Lenoir was the first who gave us the first
practical example of internal combustion engine.
s [t was a single cylinder engine working on lighting gas and the vehicle ran
for 6 miles.
Fig. 1.3 The Lenoir gas engine with crankshaft
1876 LC. engine (gas fuel) o Otto and Langen in Germany also invented and designed an internal
combustion engine.
* The engine was designed to work on coal gas and based on four-stroke
cycle, known as 'Otto cycle'.
1880 LC. engine (gas fuel) « Dugald Clerk invented an engine based on two-stroke cycle.
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Automobile Engineering 1-4 Introduction to Automobile Engineering
1885 LC. engine (liquid fuel « The actual development of modern automabile started from 1885.
similar to gasoline i.e. ) . . ; i i
petrol) » Gottlieb Daimler in Germany patented an internal combustion engine and
installed it on a bicycle.
o This bicycle ran on liquid fuel similar to gasoline.
» The first vehicle of this type was the three-wheeled car built in 1885 by the
engineer Karl Benz in Germany.
[t was the first high speed light construction gas engine capable of running
at 800-1000 r.p.m.
» This was the greatest achievement in the development history of
automobiles.
Fig. 1.4 The Reitwagen (riding car), the world's first
internal combustion motorcycle
1886 I.C. engine (liquid fuel o Karl Benz of Germany also built a three wheeled carriage.
similar to gasoline i.e. . . . .
petral) = [t was an internal combustion engine working on Otto cycle.
Fig. 1.5 Karl Benz's patented tricycle
1892 LC. :}"81'11'“? (liquid fuel o Ackroyd-Stuart, an Englishman and Rudolf Diesel, a German developed the
ke diescl) diesel engine and got the patent approved in 1893.
1892 ;ucl engine (Slas‘?““e e Charles E. Duryea and Grank Duryea (both brothers) produced the first
el Le. petrol) gasoline (petrol) automobile in Massachutes, America.
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