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indexed. Not illustrated. 1916 Excerpt: .whether the complication of the additional apparatus is justified except
in special cases. As previously stated, the resistance of the pipe can be definitely determined from the tables
with an accuracy of about 10 per cent, and the extremely variable current that is usually found on pipes can
hardly be averaged with greater precision than this. Moreover, since the millivolt drop being measured in any
practical case is usually very small (generally less than i millivolt), quite appreciable errors would be introduced
due to thermoelectromotive forces in the millivoltmeter circuit itself. A diGerence of 30 or 40 in the temperature
of the junctions would produce errors amounting to several per cent or larger, and this difference might readily
occur, especially in gas. pipes when the pipes are excavated and one terminal is more or less damp and others
relatively dry. Further, the temperature coeGicient of iron pipe, particularly wrought iron or low carbon steel, is
very high, and seasonal changes in temperature of the pipe will produce variations of 5 to 10 per cent in the
resistance. It appears, therefore, that accurate calibration of the pipe is very rarely justified in view of the
complications of the apparatus required for this purpose. (c). Use Of The Direct-current Ratio Relay.--The use of
the direct-current ratio relay for measuring current in conductors which can not be opened for the insertion of
ammeters or shunts has only recently been employed. The ratio relay permits the measurement of variable
continuous...
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