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ON FARADAY'S LINES OF FORCE



In order to express mathematically the electrical currents in any conductor, we must have a deﬁnition, not only of the entire ﬂow across a complete section, but also of the ﬂow at a given point in a given direction.

DEF. The quantity of a current at a given point and in a given direction is measured, when uniform, by the quantity of electricity which ﬂows across unit of area taken at that point perpendicular to the given direction, and when variable by the quantity which would ﬂow across this area, supposing the ﬂow uniformly the same as at the given point.

In the following investigation, the quantity of electric current at the point 
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The quantity of electricity which ﬂows in unit of time through the elementary area 
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This ﬂow of electricity at any point of a conductor is due to the electromotive forces which act at that point. These may be either external or internal.

External electro-motive forces arise either from the relative motion of currents and magnets, or from changes in their intensity, or from other causes acting at a distance.

Internal electro-motive forces arise principally from difference of electric tension at points of the conductor in the immediate neighbourhood of the point in question. The other causes are variations of chemical composition or of temperature in contiguous parts of the conductor.
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