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THE MODERN BASIC OPEN HEARTH PROCESS.

Again, a steel may be dangerously high in phosphorus and sulphur
and yet pass the ordinary physical tests. Cases of failure have been
recently studied by polished cross-sections which showed numerous
micro-flaws around the normal crystals of the steel
invariably accompanied by extra high phosphorus or
the testing machine these steels might be m
muster, but when in position vibr

—these being
sulphur. In
anipulated so as to pass

ation gradually enlarges these flaws
until under some sudden strain for which the factor

supposed to provide, fracture occurs, mysterious breaking of rails,
shafts, axles, are often examples of this. Nothing seems to be proven
clearer by long experience than that c
be tolerated in steel for general use, and that everything else must be
reduced to the lowest possible limit, especially phosphorus. *
Bessemer inaugurated the reign of the age of steel in 1856 by
announcing his process. He early experienced the deleterious effect
of phosphorus which the operation in the converter would not

of safety was

arbon is the only hardener to

properties of the metal : this hypothesis being deduced from the f

other foreign elements are present in the same proportion in each, there still remains
a decided difference in properties depending upon the mode of manufacture

The Bessemer converter affords steel the best chance to take up these gases,
they are all three forced through the molten met
Hearth the metal is more

act that when all

as
al in large quantities ; in the Open
or less protected from the gases passing through the furnace,
and we would expect to find less present in the finished metal, while in the crucible
where the steel is entirely isolated from such contamination, the least quantity of
these gases should be found in the metal

The determination of nitrogen, oxygen and hydrogen in the |
accompanied by peculiar difficulties which have never been satisf
however, careful examination by the best known methods h
hypothesis to be relatively correct, and that vari
variation in content of oxygen, hydrogen
sulphur and phosphorus manifests itself

aboratory is
actorily surmounted,
as shown the foregoing
ation in physical properties follows
and nitrogen, just as the effect of manganese,
Prof. Roberts-Austen h
between the atomic volumes of those elements, which
quantities in metallic gold increases or decreases,
the metal, i.e., the elements which incre,
lower atomic volume, while the e
invariably a larger atomic volume

Similarly in steel the foreig
groups, according to their

as pointed out the marked relation which exists

when present in very small
the tenacity and extensibility of
ase this property of gold have the same or

a
lements which have the

opposite effect, have

n elements can be classified

distinctly into two
atomic volume :
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