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PREFACE.

Although the induction coil is onc of the oldest forms of
electrical apparatus, comparatively Jittle progress has been
made toward rendering its design an exact science. There
arc several reasons for this lack of progress, the most im
portant of which are the following: The limited field of
application, the method of rating by length of secondary
spark, erroneous assumptions in the mathematical trear-
ment of the theory, non-uniform performance of inter-
rupters, and lack of instruments suitable for experimental
study of the performance.

The field of application has within the past few
spread from the laboratory and lecture room to medicine,
radiolegy, wircless telegraphy, gas-engine ignition, cte., so
that to-day the induction coil is as much a commercial
machine as is the clectric motor.  The constantly grow-
ing commercial importance of this type of apparatus and
the lack of an exact and definite treatment of its theory
and performance, determined the writer to undertake the
translation of H. Armagnat’s most excellent work.

In this work the author has recognized the extreme im-
portance of the interrupter, and has devoted a generous
portion of the work to the treatment of the theory, con-
struction and operation of the various types now used.

It is well known that the design of induction coils is
almost entirely empirical, due to the lack of exact knowl-
edge upon which a practical working theory can be based.
H. Armagnat has done much toward clearing up the ob-
scure points, and his work marks a decided advance
toward the day when the induction coil will be caleulated
for a given service with the same assurance and accuracy
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iv PREFACE.

as we now calculate transformers. All of the author's
theoretical deductions are based upon and checked up with
actual results, and the book contains a selected collection
of oscillograms illustrating the points under discussion.

To the bibliography covering the period from the be-
ginning to 1904, the translator has added the most im-
portant articles which have appeared up to date.

New York, March 2, 1908.
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INDUCTION COILS.

CHAPTER 1.
INTRODUCTION.

1. Definitions.—For the sake of clearness in this study,
it is necessary, first of all, to define the special terms which
are hereafter used and hastily to review the principles of
the induction coil.

The induction coil contains two circuits which are elec-
trically insulated from each other, the primary, 1, (Fig. 1),

and the sccondary, 2, in which an e.m.{. is generated by the
varying flux set up by the varyving current in the primary.

In order to increase the inductive action of the circuits
the primary coil is wound upon a magnetic core, F, |

up either of a bundle of iron wire, or of thin iron sheets
called lamina

The path traced by the magnetic lines of foree is valled
the magnetic circwit.  These lines of force form closed curves
(Fig. 2 and 3) regardless of the form of the iron co
however, circ

ts in which the greater part of the paih hes

circuits: such is the

called open m
gnets or straight cores (Fig. 2). On the
1

case with bar




2 INDUCTION COILS.

other hand circuits in which the lines do not leave the
iron are called closed magnetic circuits (Fig. 3).

The sccondary circuit consists of a coil, which is generally
placed outside the primary coil and well insulated from it.
The winding of the sccondary coil comes into one of two
general classes according to the method of winding. These

Fie. 2, Fic. 3.

classes are the solenoid or cylindrical windings, and the
helical or disk windings. The first is made by winding con-
tinuous spirals upon a cylindrical mandril (Fig. 4), while
the sccond is composed of a number of elementary coils
separated from each other by insulating disks and connected
together (Fig. 5). No matter which sort of construction

Fic. 4

is used the ends of the winding are connected to the binding
posts or terminals, B B (Fig. 1).

In order tao produce the fuctuations in the primary cur-
rent which are necessary in order to generate e.m.fs in the
secondary, an interrupter, /, which periodically opens and
closes the primary circuit, is connected between the winding

=
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and the source, P. Interrupters may be divided into two
classes, namely: Mechanical and electrolytic.

At the moment when the primary circuit is broken a
spark is produced at the point of rupture, and at the same
time a great deal larger discharge takes place across between
the secondary terminals. The former is due to the self-
induction of the primary circuit, which tends to maintain
the current even after the circuit is opened. The latter is
produced by the mutual induction between the primary
and the secondary.

To distinguish between the two one is called the primary
spark and the other the sccondary spark, or simply spark.

In order to reduce the primary spark and increase the
secondary spark, a condenser, K (Fig. 1), made of sheets of

Fic. 3

tin-foil, separated by sheets of insulation paper, mica, thin
glass etc., is shunted around the interrupter, L

The e.m.f. of the source causes the primary current to be
established and the rupture of this current, by the in-
terrupter. develops, in both circuits at the same time,
¢.m.fs. which are infinitely greater than that of the source;
these e.m.fs. produce potential difierences at the secondary
erminals, B B, and at the peint of rupture, which are
sufficiently large to cause the ¢ <. The e.m { developed
in the primary is called the e.m.{. of self-induction. the other
is called the secondary emf. The ratio between these
two e.m.fs. is approximately eq to the ratio of the num-
ber of turns in the respective circuits, This ratio is called
the ratio of transformation.




