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PRETFACEL.

Tuis book represents the experience of seven years’ teaching
of alternating currents, and almost every chapter has been sub-
jected repeatedly to the test of cluss-room uvse. The avthors
have endeavored to include in the text only those things
which contribute to the fundamental understanding of the
subject and those things which are of importance in the
engincering  practice of to-day.

It may be taken for granted that the authors are decply in-
debted to Mr. C. P. Steinmetz, whose papers are unique in their
close touch with engineering realities. W. 5 F.

SoUTH LBETILEIEM,
June, 1895
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SYMBOLS.

¢ instantaneous value of current.

I maximum value of an harmonic alternating current.
! effective value of an alternating current.

¢ instantaneous value of e. m, f.

E maximum value of an harmonic alternating e, m. f.
E effective value of an alternating e. m. [

r R resistance (v sometimes used for radius).

[ inductance,

J electrostatic capacity.

# time.

T Z turns of wirc.

& turns of wire per unit length of a coil.

# speed in revolutions per second.

F frequency in cycles per secand,

w frequency in radians per sccond,

e magnetic permeability.

I length.

g sectional area.

N magnetic flux. '

B fluxe density.
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CHATTER L

INDUCTANCE AND CAPACITY.
1. Magnetic flux—let g be an arca M:ﬁ:ght angl&é fo the
velocity of a moving fluid, and let = be the.velocity. of. the fliid.
Then av is the flux of fluid across the area-in units volume per
second. Similardy the product of the intensity, f, of a magnetic
ficld into an area a at right angles to /is called the magnetic flux
across the area.  That is
N—/fu (i)
in which A is the magnetic flux across an area @ which is at right
angles to a magmetic field of intensity #,

The unit of magnetic flux is the fux across one square centi-
meter of arca at right angles to 2 magnetic field of unit intensity.
This unit flux is called a fwr of foree ™ or simply a fwe. For
example, the intensity of the magnetic field in the air gap between
the pole face of a dynamo and the armature core is, say, 000
units, and this field is normal to the pole face of which the arca
is 300 square centimeters, so that 1,500,000 lines of magnetic
Aux pass from the pole face into the armature core.

The trend of the lines of forca near the poles of a magnet is
shown in Fig. 1. In Fig. 2z is shown the trend of the lines of
force through a zoil of wire in which an electric current is lowing.

*® A line of force i a ling drown in a magnetic feld =0 as to be in the direction of
the ficld st each point.  The term e of force 15 used for the unit flux for the follow-
ing reason: Consider a magnetic field. Imagine o surface drewn across this feld.
Snppose this surface to be divided inte perss across each of which there is unit fux.
Imagine lines of force drawn in the magnetic Geld so that one line of force passes
throngh each of the perfr of our surface.  Then the magnetic fux scross any nrea
moywhere in the field will be equal to the wamber of Here Swes which eross the area.



