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Foreword

The present publication, Volume III, concerns electrical insulating liquids and forms an integral
part of a monograph series entitled Engineering Dielectrics. The subject matter of the series
encompasses various practical and theoretical facets of dielectric materials and systems that are
suitable for use in electrical apparatus, cables, and devices. The series is comprised of eight
volumes, namely:

Volume I Corona Measurement and Interpretation (ASTM STP 669)

Volume ITA Electrical Properties of Solid Insulating Materials: Molecular
Structure and Electrical Behavior (ASTM STP 783)

Volume IIB Electrical Properties of Solid Insulating Materials: Measurement
Techniques (ASTM STP 926)

Volume III Electrical Insulating Liquids

Volume IV Electrical Solid-Liquid Insulating Systems

Volume V Cable Insulating Systems

Volume VI Transformer and Rotating Machine Insulating Systems

Volume VII Capacitor and Bushing Insulating Systems

The overall monograph series is sponsored by ASTM Committee D9 on Electrical and Electronic
Insulating Materials, with the present volume being also cosponsored by ASTM Committee D27 on
Electrical Insulating Liquids and Gases. As a result of the depth to which the subject matter of this
series must be addressed in both the theoretical and practical aspects, the progress and preparation
of the individual volumes has been proceeding at a substantially slower pace than one may have
wished. It is, therefore, with some solicitude on my part that I have attempted to devote increasing
amounts of my disponible time on efforts to accelerate the preparation of subsequent volumes. To
all the users of the series, who have placed enquiries concerning the release of future volumes, I
wish to express my gratitude for their patience and understanding.

Varennes, Sept. 18, 1991

R. Bartnikas
Editor
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A glimpse of Brownian motion from antiquity

Do but observe:

Whenever beams enter and pour

The sunlight through the dark chambers of a house,
You will perceive many minute bodies mingling,
In a multiplicity of ways within those rays of light
Throughout the entire space, and as it were

In a never ending conflict of battle

Combating and contending troop with troop
Without pause, maintained in motion by perpetual
Encounters and separations; so that this

Should assist you to imagine what it signifies
When primordial particles of matter

Are always meandering in a great void.

To this extent a small thing may suggest

A picture of great things, and point the way

To new concepts. There is another reason

Why you should give attention to those bodies
Which are seen wavering confusedly

In the rays of the sun: such waverings indicate
That beneath appearance there must be

Motions of matter secret and unseen.
Contemplator enim, cum solis lumina cumque
inserti fundunt radii per opaca domorum:

multa minuta modis multis per inane videbis
corpora miscari radiorum lumine in ipso

et velut aeterno certamine proelia pugnas

edere turmatim certantia nec dare pausam,
conciliis et discidiis exercita crebis;

conicere ut possis ex hoc, primordia rerum

quale sit in magno iactari semper inani.

dumtaxat rerum magnarum parva potest res
exemplare dare et vestigia notitiai

hoc etiam magnis haec animum te advertare par est
corpora quae in solis radiis turbare videntur
guod tales turbae motus quoque materiai
significant clandestinos caecosque subesse.

Lucretius
in De Rerum Natura
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