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To all whom it may CONCErT: :
Be it known that I, JOSEPH BEDFORD, a

Ireland, residing at Sheffield, in the county |
of York, England, haveinvented certain new |

and useful Improvements in the Manufac- |
ture of Steel; and I do hereby declare that

the following is a full, clear, and exact de-
scription of the invention, which will enable |
othersskilled in the art to which it appertains
to make and use the same. o o
My invention relates to improvements in |
tae manufacture of steel, and is designed to
produce a steel of great hardness havingalso |
toughness and self-hardening properties.
- For this purpose, I combine with the steel,

which may, like ordinary steel contain car-

bon, silicon, and manganese, the following
composition: sulphur, phosphorus, tungsten, |
chromium, and iron, so that the finished steel
may contain, say from three to 3.50 per cent. |
each of tungsten and chromium.

The composition may be added to the steel,

“while the latter is in a fluid condition, or 1t
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may be added to a charge of steel scrap, con-
verted bar, or bar iron, or other of the well

- known materials used in the manufaecture of
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~ 91.85 to 89.32 per cent.
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steel, while the said steel, steel scrap, or the |
like, is in the crucible, melting pot, or other-
wise.

I prefer to add the charge to the steel, or
steel scerap, converted bar, bar iron, or the |
like, in a proportion dependingon the known |
composition of thse charge. |

The following gives the ecomposition of a

good self-hardening tool steel manufactured

according to my invention: tungsten, three to |

3.50 per cent.; chromium, three to 3.50 per | cent., silicon 0.10 per cent., sulphur 0,02 per

cent.; carbon, 1.50 to 1.90 per cent.; manga- |
nese, 0.50 to 1.50 per cent.; silicon, 0.10 to 0.20 |
per cent.; sulphuar, 0.02 to 0.04 per cent.; phos- |
phorus, 0.03to 0.04 per cent.; iron, (difference,)

The manganese and the carbon and met-
alloids, viz: silicon, sulphur,and phosphorus,
in the above list are, or may be, such as are
added to, or acquired by, the steel in the or-
dinary manufacturing processes to which 1t
is subjected priorto the addition of the alloy.

manganese during the melting operations in

making the iron, tungsten and chromium

alloy, or they may be added to the steel mak-
ing charge at the time of melting.

The charge of tungsten, ehromium and
iron used in manufacturing steel according
to my invention, may be formed in any suit-
able way. For instance, I may form 1t by
melting together tungsten ore and ferro-
chromiom with the required addition of iron
and carbonaceous material; orI may first mix

| an ore of tungsten, such as wolfram or scheel-

ite with a reducing agent, such as carbon

1 Iean, however,if desired, add the carbon aﬁd 56
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(for instance powdered coke or charcoal) and
with iron, and melt the whole in a furnace to

form an alloy which is cast into molds, and
afterward combined with ferro-chromium by |

melting ittherewith, and casting it into molds.
The resulting alloy forms the tungsten,chro-
minm, and iron alloy which is added to the

| steel, steel-scrap or the like as aforesaid.

The ferro-chromium above referrea to may
bethe ordinary ferro-chromium of cominerce,
or I may use that which has been treated or
purified in the manner described in the speci-
fication of my United States Patent No.
477,490, granted the 21st day of June, 1892.

Having fully deseribed my invention, what
I c¢laim, and desire to secure by Letters Pat-
ent, 18— | |

Steel containing the following composition,
tungsten, chromium, carbon, manganese, sili-
con, sulphur, phosphorusand iron, in substan-
tially the following proportions, tungsten
three per cent., chromium three per cent,
carbon 1.50 per cent., manganese 0.00 per

cent., phosphorus 0.03 per cent., and iron 91.55
per cent., as set forth.

In witness whereof

[ have hereunto signed
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my name in the presence of two subscribing

| witnesses.

JOSEPH BEDFORD.
Witnesses:
N. ASHBY NORRIS,
78 Hleet Street, London.
THOMAS LAKE, |
17 Gracechurch Street, London.
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