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introduction of rifling, by which a higher velocity and greater
accuracy of fire was obtained; the appearance of Colt, Hotchkiss
and Maxim magazine rifles and machine guns with their
automatic arrangements enabling an almost incredible rapidity
of discharge; and the extension of rapid-fire large-caliber rifles,
and the Gatling gun firing more than 1,200 rounds of small-arm
ammunition a minute, made the problem of smoke produced
one of great moment. Noble and Abel have calculated that
military gunpowder evolves on combustion 57 by weight of
ultimately solid matter, which is either thrown into the
atmosphere as such or remains behind to foul the bore.
Professor Charles E. Munroe has drawn attention to the fact that
a 110-ton gun can project at a single discharge 528 lb. of this
solid product, from which it is evident that in a general 1
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