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TRANSMISSION SYSTEM	153
plates of condensers with the air as a dielectric medium between.
Since the formulas for these quantities given below show that the
capacity is decreased and the inductance increased as the wires
are moved apart and also as the size of wire is decreased, these
two functions of reactance will be seen to be opposed to one
another, one neutralizing the other to some extent. Since the
capacity effect is relatively small, especially on the average short
line of the interurban railway operating at moderate voltage,
it will be neglected in the first determination of regulation and
the error introduced by such a procedure pointed out later.
As the theoretical proof of the formulas for line inductance and
capacity is beyond the scope of this book and as their methods
of derivation are included in most theoretical treatises on electri-
cal engineering, they are listed below without proof.
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L = 0.000322 (2.303 logio^-j + 0.25)Z	(90)
where L = Self inductance per wire in henries.
d = Distance between wire centers in inches.
r = Radius of wire in inches.
C = Capacity between one wire and neutral point in
microfarads.
I = Length of circuit in miles.
Considering only the resistance and inductive reactance of the
line at present, the latter may be found from the equation,
XL = 27T/Z,	(91)
where xl = Reactance due to inductance in ohms.
/ = Frequency in cycles per second.
L = Inductance from Eq. (90) in henries.
Tables giving such of the inductive reactance values and re-
sistances as will be needed in railway transmission line calcula-
tions are given below.
Since the power factor at the substation may be maintained
at approximately 100 per cent, by control of the field of the
synchronous converter or motor generator, such a power factor
may be safely assumed in line calculation. In fact it would not

