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Beitknown that we, CHARLES Y. W HEELER, |
g resident of Allegheny, and FRANK L. SLO-

cUM, a resident of Pittsburg, in the county
of Allecheny and State of Pennsylvania, have
invented anewand useful Improvementin the

AManufacture of Chrome-Steel Alloy; and we
do hereby declare the following to be a full,
clear, and exact description thereof.

Qur invention relates to steel containing
chrominm,itsspecial object being toprovidea
peculiarly high chrome-steel having such a
small percentage of carbon as will not injuri-
ously affect the steel or steel alloy produced,
the steel so produced having peculiar advan-
tages for projectile or armor-plate purposes,
combining the advantages of great hardness
to resist impact, high tensile strength, high

elongation, and high reduction of area, such

gualities giving it high elasticity:.
The chrome-steel produced by the methods
heretofore in use has had the peculiarity that

the carbon was necessarily increased thereln

in proporiion to the increased guantity of
chromium present, while the proportion "of
chromium was largely a matter of chance
where it wasintroduced by the two principal
methods in use—namely, the use of chrome-
pig or of green oxid of chromium. In the
former case it was difficult to ascertain the
“proportion of chromiam in the pi g-metal and
that metal was also necessarily high 1n car-
bon, and in the latter case alarge proportion

of the green oxid was found to enter theslag,

while it was necessary to have a large pro-
portion of carbon present to assist in the re-

duction of the oxid, and this made the result- |
ant steel high in proportion of carbon. Such |
carbon in the steel renders it brittle and liable |

to fracture when tempered, so detracting

" from the improvement in quality obtained by

" the introduction of chromium. The steel al-
loy embodying the present invention has the
desirable qualities above pointed out, while
it is practically free from the injurious gquali-
ties caused by the presence of a high propor-
tion of carbon. | o |
The invention consists, generally stated, In
a steel alloy composed of steel and chromium
, and having three and one-half (33) per cent.

or more of chromium and having a proportion |

[ of chromium at least five (5) times oreater
than the carbon present, said alloy having

the qualities above enumerated.

The steel embodying the invention is pref-
erably produced by dissolving in the molten
steel practically pure metallic chromium in
amount corresponding to the proportion de-
sired in the resultant steel alloy, it being
found that though the metallic chromium
melts only at an exceedingly high tempera-
ture, much above the practicable working
temperature for the steel, the metallie ehro-
minm will gradually dissolve in the molten
steel and alloy therewith without fear of 0X1-
dation or slagging, so that the exact propor-
tion of chromium in the resultant steel can
be fixed by the amouni of pure metallic chro-
minm so dissolved therein.

In forming the steel the course followed de- -
nends upon the class of steel to be produced.
For the making of projectile-steel we prefer
to employ the crucible process, and for that
purpose introduce into the crucible either
the steel to be melted having the desired pro-
portion of carbon thereln or the iron or lower
orade of steel to be melted and add thereto
the necesgsary carbon, and for that purpose
only such proportion of carbon as will cause
the steel to melt at practicable temperatures
need be employed, so that a steel witha very
low percentage of carbon, down to three-
tenths (%) of one (1) per cent. or even lower,
may be produced. In the same crucible we
introduce a piece of the metallic chromium
accurately weighed according to the weight
of steel to be produced in the crucible, this
metallic chromium being either introduced
before the melting of the steel or after the
primary melting thereof, as desired. In
either case the metallic chromium is grad-
nally dissolved in the steel and alloyed there-
with, so that practically all the metallic chro-
mium unites with the steel and unites there-
with in even proportion throughout, and 1t ¢
is found that a perfeet alloy without loss of
chrominm can be obtained. The steelisthen

| cast and may be rolled or forged to shape, as

desired. |
In forming the steel in

the open-hearth oo
process or the Dessemer pProcess practically
‘the same course is followed, care being of
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course taken to ascertain the proportion of |
‘carbon in the steel and to add metallic chro- :_
mium in pr oper proportion to the molten:
steel and maintain it in molten condition un-
til the chromium is dissolved therein. and-.
thor ounhly‘ alloyed therewwh |

i

- - We find that we are able t@ ploduee ‘thSf
._:_-.Steel alloy having any proportion of chro--
- mium desired in the steel, the steel having
been produced with as hwh as seven -(7) per
~cent. of chromium, and we also find that we
~are enabled to reduce the proportion of car-
“bon, employing only such as will cause the-
_'meltmcr of the steel at practicable tempera- | 0
15 tures, and at such temperatures the propor-
- tion of chromium in the resultant steel is to
- alkintents and purposes in exact accordance

- witlt the amount introduced into the steel, so

. tkat thereis no loss of chromium in the for-
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“mation of the steel, and we are therefore en- | -
~ abled to produce the steel alloy in exact pro-
~ portion of ingredients desired.
alloy can therefme be produeed with the
-~Ghl omium as high as desired and the carbon -
- 'We have found that the-
 steel alloy possesses the peculiar qualities de-
~sirable for projectile-steel and armor-plate
- where the chromium is as high as three and |
‘one-half (3}) per cent., while the carbon is |
not overseven-tenths (<) of one (1) per cent.,
" thodgh for projectile- S‘Leel we prefer to con-
mdembly increase the proportion of ehro- |

- mium.  The steel alloy so produced has the |
- peeuhal physical qualities, above referred to,
of great hardness to resist impaect, high ten-f” '
| _--sﬂe strength, high elonﬂatmn, and- hw‘h Te-

as low as desu ed

hable to fracture.

- The. steel

2. N . 597,869

duction of area, and when tempemd as the ==
proportion of carbon is low, it is not brittle
~orliabletofracture, but can bebent or tmsted
under bending or torsional strains.
.econsequence: the projectiles produced fr om it an
{ are found to be exeeedm gly powerful and not.
It has practleaﬂy the
‘same qualities When employed in armor-plate
“to resist impact from a projectile, and it has
talso the other quality that it is not liable to =
‘oxidation; so that the steel can be employed ..
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for many purposes in the arts, and hasad- =

vantages over the ordinary steel liable to

~As we have been able to obtain
a pr&etleally pure metallic ¢hromium at a
| reasonable cost the steel can also be produced
-ore cheaply than the ordmmy chrome-steel.
 ~What we claim as our Invention, and de-
| sire to secure by Letters Patent, is—
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~Asa-newarticle of manuf&cture, a steel al-

substantially as set forth

-~ Intestimony whereof we, the smd CH ARLES” o
| -Y YWHEELER and TRANK L SLOOUV{ have
:’hereunto set our hands.: e

'CHARLES Y. WHEELER "

PRANK L SLOCUM
W’ltnesse%
"ROBERT C TOTTEN
- JAMES I. KAy,

10y composed of steel and chromium and hav--— =
‘Ing three and one-half (3%) per cent. or more
| iof chromium, and having a proportion of
chromiom at least five (5) tlmes greater than 6o =
-the carbon present,saidalloy havmﬂ*the quali- ¢
ties of great hardness, high tensﬂe strength,

‘high elonﬂ'a,tmn and hlf‘rh reduetmn of mea ST
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