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INTRODUCTION.

A REMAREABLE revolution is taking place in the funda-
mental conceptions of Physies. The Electronic Theory
is furnishing wholly unexpected answers to the inquirer
into the cause of light. This fact (in conjunction with
other modern changes, such as improvements in incan-
descent lighting, etc.) imposes on the are-lamp engineer
the task of making improvements in the very principles
of light production — a task which during the last decade
has found, in the development of flame arc lamps, a pro-
visional rather than a very desirable solution.

One cannot be taught how to find — only how to seek.
‘Whether we succeed or not depends largely on whether
our aim has been In a negative or a positive direction
with respect to the object.

It is not within the scope of the present monograph
to give an exhaustive review of the extensive literature
which has sccurnulated on the subject of the electric are
and in which one js likely, quite often, to meet with con-
tradictory statements,

The author considers, rather, that it is of paramount
importanee to separate the essential from the nonessen-
tial and to assist the student as well as the practicing
engineer in those mental operations and elements of
knowledge which involve fundamental principles and the
mastering of which is indisperisable for an understand-
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vi INTRODUCTION

ing of the present state of the art as well as for the stimu-
lation of independent practical work of a progressive kind,

On account of the revolutionary trend in physical specu-
lations on the fundamental cause of light, a few general re-
marks may appropriately be advanced here. This seems
all the more necessary since engineering schools do not
specialize sufficiently on this subject. Thus, such scien-
tific facts as are known have not been put in & form to
make them technically useful, by facilitating practical
developments. .

A gatisfactory solution of the problem of ecomomical
light production by eleetrical discharges through gases
presupposes a thorough understanding of numerous phe-
nomena derived from quite remote fields of knowledge.
For instance, besides purely electrical relations, there
are to be considered important practical questions per-
taining to arc stream conditions, the characteristics of
different forms of discharge and the requirements for
equilibrium.

The nature of electric conduction through incandeseent
gases and the relation of conductivity and light intensity
to temperature point to facts and theories which are part of
modern physical chemistry, while the selective radiation of
ineandescent gases is a branch of spectrum analysis. The
electrode phenomensa depend on properties of materials,
on high-temperature chemistry and on the laws of black
body radiation. :

The peculiar phenomena of cathode and anode rays
imperatively direct the attention to Newton-Weber’s cor-
puscular theory of light —now almost forgotten —and
to the electrodynamic theory of matter. The latter has
been resurrected in the modern electronic theory, which
is destined to govern with the irresistible foree of inflex-
ible truth even purely technical progress.

-



INTRODUCTION vii

Furthermore, a new consideration, which has little in
common with the usual technical problems of production
and distribution of energy, enters here: When we speak
of light we refer to phenomena which take place on the
retina of the eye, thereby exciting in the brain certain
psychic sensations which fall under the domain of ws-
thetics. In this eonnection are encountered problems
concerning the distribution of sensitivity on the retina,
color sensibility and synthetic color sensations — all
questions which possess decidedly practical importance
for the efficient generation of light by means of lumines-
cent gases.

Finally, the thinking student will surely want to
know something about the real nature of that which he
is to produce and the service of which he is to enter.
And if to-day Maxwell's theory is inadequate to give an
answer as to the real nature of light and, therefore, can-
not be taught with the same dogmatic unassailability
which has been attributed to it in the last decade, the
student has a right to know the explanations furnished
by the eleetronic theory, which occupy the present-day
scientists and which, as far a3 human intelligence can
predict, contain the germs of future progress in electric-
light engineering. .

The technology of light thus covers a large field of
knowledge to which numerous branches of science con-
tribute and which would well merit the careful attention,
also, of the political economist.

It must not be overlooked that a great, if not, indeed,
the greatest, part of all electrical engineering work, even
though by circuitous routes, aims at the economieal pro-
duction of light. But neither technical schools nor
practical experience point out & sure way.

Unfortunately, the arc-lamp industry is subdivided, one



