PREFACE

In the spring of 1986, Harold Goldberg—then president of the IEEE Instrumentation and
Measurement Society—asked me to assemble a set of papers describing the histories of the
important test and measuring instruments then being used. I contacted many people who
were important in each development; several authors had produced excellent histories, but
we did not yet have enough to produce an interesting book.

I agreed to write the introduction to the book and, in tracking down early histories and
making outlines for my introduction, I became so fascinated with the subject that I wrote
enough to fill this volume. It is a story of electricity and magnetism written from a
measurer’s point of view. It begins with the start of civilization and ends just before
measurements and instrumentation began to be greatly affected by the blossoming
electronic technologies and the early preparations for World War II.

In all sciences and many commercial activities, the ability to measure is fundamental
in understanding phenomena and communicating knowledge; electricity and magnetism
are no exceptions. I have written a story of how these sciences developed, and how the
skills and tools for measuring them changed with the passage of time and the increasing
sophistication of the sciences. I have also included information about the human aspects of
the scientists and engineers who did the experiments and drew the enlightening conclu-
sions from their results. These, too, are important parts of the story.

My story is concerned with inspired and curious individuals and their accomplish-
ments. They were motivated by their desire to learn about natural phenomena, or driven by
their ambition for fame or academic advancement. They lived through periods of economic
prosperity and personal satisfaction, as well as wars, revolutions, political upheavals,
personal tragedies, frustrations, and business failures. They were philosophers, clergymen,
physicians, physicists, chemists, civil and military engineers, and experimenters. Elec-
tricity and magnetism were often only a small part of their lives and accomplishments:
science in earlier times was considered to be natural philosophy.

My book contains many illustrations of the processes by which a scientist develops
ideas and builds a body of knowledge leading eventually to recognition and fame. It is also
a story of how the triumphs and contributions of one development formed the basis of the
ideas and contributions of other scientists. It answers many questions for the curious: How
did the scientist become interested in the problem to be solved? What did the scientist
measure? What tools and instruments did the scientist use? What data were taken? How
were the data analyzed? How were the conclusions reached? What motivated the scientist
to do the work?

After about 1840, electricity and magnetism began to be used commercially and
industrially in telegraphy, and then in motors, power generation, illumination, telephones,






