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Preface

Every car has a transmission. It is the collection of gears and clutches
and/or other devices that connect the engine with the final drive. Above
all other vehicle systems, the transmission tames the spinning fury of the
engine, born of internal fire, and allows it to be hamessed by the most
novice, frail or delicate of drivers. The modermn automatic transmission
is so transparent that the driver needs to pay little attention to this very
complex piece of machinery. Today, most transmissions will survive for
the life of the vehicle without maintenance or trouble, and they are taken
entirely for granted.

Yet it was not always the case. In the early days, the lack of an
acceptably “user friendly” transmission was a major factor in limiting
sales and use of the motor car. Once the self-starter was invented,
operation of the transmission was the greatest single hurdle to be
overcome by would-be drivers. It took great strength, skill and patience
to manipulate early gearboxes. The development of an easy-to-use
transmission was truly the keystone that made possible the personal
freedom and mobility enjoyed today by most every American of legal
driving age.

While the basic configuration of the engine was decided upon long
before 1930, transmission design continued to evolve. From the *60s
through the '70s, the industry settled on a fairly standard design. Inno-
vations and developments focused largely on cost reduction and shift
quality. Now, as the industry is faced with pressures for increased fuel
economy and cleaner air, there is as much if not more fundamental
innovation going on in the design of transmissions today as there is inthe
engine. Infact, while the basic reciprocating piston and crankshaft layout
of the engine continues to be refined, some very novel and unique
transmission configurations are being evaluated as this is being written.

This book predominantly focuses on the mechanical configuration of
the transmission and its controls. It follows the flow of power from the
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engine to the final drive unit. Lubricants, seals, and materials, including
friction materials, are very important elements of the transmission, to be
sure. To do them proper justice will require their own special piece,
however, for the innovations in these fields are no less important and
diverse as in the mechanical aspects of the transmission.

The purpose of this book is to provide the reader an overview of What
the passenger car transmission was, is, and may be, as well as How and
Why it got to be, or rather, is going to be. Equally important, it was written
to give due credit to the contributions of so many engineers and innova-
tors who worked with such dedication to their profession and their
industry. While many of them go unnamed, recognition of their work, put
inthe context of their times, would be considered by them to be more than
appropriate acknowledgement of their efforts.

While focusing on the transmission, the book also provides an insight
into the forces at work behind the scenes. The industry is alive with
innovation and ideas. It takes market demand and, in some cases,
government regulation to pull those ideas into production. To study the
history of amajor vehicle component is to study the history of the industry
as a whole. By studying those factors which brought transmission
innovations from the research bench to the marketplace, the book
provides some insight and appeciation for what it takes to commercialize
technical innovations.

Many transmissions have been described, and some have been omit-
ted. The transmissions discussed are those which are novel, interesting
or instructive, as well as those which have a direct lineage to the modern
automatic transmission. To go into full detail on almost any one of them
would require a book on each unit equal or greater in size to this volume.
If this book whets the appetite of the serious engineering student and also
provides an interested reader an appreciation for the mechanical, hydrau-
lic, electric and electronic marvels so often taken for granted, then the
scope and content are appropriate. Many references are provided which
identify the public sources of information about each transmission. The
reader who isinterested in greatertechnical detail is encouraged to pursue
these references for further information.

Northborough, Massachusetts June 12, 1990
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Chapter 1

Introduction

In the years before World War 1, all the power-carrying mechanism
between the engine and the wheels was included in the term “transmis-
sion.” It was all of this mechanism, after all, that transmitted power from
the engine to the wheels. Gradually, the change-gear and final drive
mechanisms became separate, distinct entities. Indeed, many of them
were produced by different manufacturers. The term transmission
became limited to the ratio-changing mechanism. The clutch and final
drive systems were considered separate components. It is the more
modern, limited definition of transmission which is used throughout this
book.

Why is a Transmission Needed?

It was recognized early in the development of the motor carthat, unlike
the steam or electric power plants of the day, a gasoline engine of
reasonable size and weight, directly coupled to the driven wheels, could
not deliver the range of speed and power required of the passenger car.
Starting from a rest position, a car has an infinite range of speed and
torque requirements. Most internal combustion engines of the day had
practical and usable speed ranges of only two or three to one and could
not simultaneously start both themselves and the car into motion from
rest. In addition, early engineers recognized that the vehicle usually
demanded the greatest torque at the driving wheels when starting from
rest (zero wheel speed). The engine, on the other hand, produced its
maximum torque at relatively high speeds. In addition, a very large
engine capable of delivering the starting torque without a transmission



