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To all whom tt may concern:

Beitknownthatl, CHARLES TARBELL DUD-
LEY, a citizen of the United States, residing

‘at. Golden, in the county of Jefferson and.

g State of Colorado, have invented certain new
- and useful Improvements in the Treatment
of Steel Ingots for Forging; and I do declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
1o others skilled in the art to ‘which it apper tains
to make and use the same.

This invention relates to the ftreatment of

steel, and contemplates an improved process |

designed more especially for treating cast
15 nickel-steel ingots, with the object of pre-

venting therein the formation of streaks,

working cracks, and other defects which

would develop in the subsequent forging op-

eration and impair the efficiency of the fin-
20 ished product.

My 1mproved process, which is carried into
effect in advance of the forging step, oper-
ates by reducing the size ot the orains or
crystals of the- steel to prevent the forma-

25 tion of the defects above stated, which de-
fects are largely the result of the separating

or breaking apart of the coarse ervstals dur--

ing the opemtlon of forging.
The process may be advantageously em-
30 ployed in treating various. kinds of ingots,
billets,and the like, although, as stated above,
» 1t 18 designed mainly fortreating nickel-steel
ingots which are cast to be forged into the
heavy grades of forgings, such as ordnance,
35 marine shafting, &ec.
In practicing my improved process the cast

ingot is allowed to cool below the eritical tem-

perature, (350"’ centigrade,) at which step the
serap is cut off, and, if desired, the ingot may
40 be divided into blllets The ingot or billet
is then placed in a suitable furnace and heat-
od to a temperature between 750° centigrade
and 850° centigrade, dependent upon the size
of the ingot or b1llet the larger the ingot or
45 billet the higher the tempemtule requlred
This reheating temperature is maintained for

L

a period of time ranging from thirty to forty-
five hours, depending upon the size of the
ingot or billet, the larger the ingot or billet
the longer the time required, after which the so
ingot or billet is allowed to cool and subse-
quently reheated for the forging step, or,
preferably, the ingot or billet 1s directly
brought to forging temperature and forged
without the intermediate cooling. The sub- 55
jecting of the ingot or billet to the stated re-
heating temperature for the described length
of time results in a reduction of the size of the
steel crystals, at the same time producing a
perfectly homogeneous structure which can 6o

subsequently be safely forged without the
formation of streaks and cra(,ks and other de-

fects which would impair the strength, util-

1ty, and appearance of the finished product.
‘The ingots of the kind which my improved 65

process 1s especially adapted to treat have an

‘approximate composition of from twenty-five.

to sixty hundredths percent. of carbon, from
one to four and one-half per cent. of mckal
below five hundredths percent. of sulfur, and 70
belowsix hundredths percent. of ph osphorus
My invention is, however, applicable to the
treatment of ingots and blllets of other com-
posmons, and may be advantageously used
in treating other than nickel-steel ingots and 75
billets.

I claim as my invention—

‘The process of treating cast-steel mﬂ'ots and
the like previous to fory ging, which consists
in cooling the cast ingot to a temperature be- 8o
low 550° ecentigrade, reheating the cooled in-
got to a temperature between 750° centigrade
and 850° centigrade, maintaining said reheat-
ing temperature for a period of from thirty
to forty-five hours, and finally heating the 8s
ingot to forging temperature.

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES TARBELL DUDLEY.
Witnesses:
A. H. COLLBRAN,
KEUGENE H. DAWSON.
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