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duetion of any grade of steel.
change in any material degree the chemical
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To all whom it may concern:
Be 1t known that I, JAMES BURNS, a citizen

of the United States, residing at Verona, in

the county of Allegheny and State of Penn-
sylvania, have invented or discovered certain
new and vseful Improvements in the Art of
Producing Steel; and I do hereby declare the

-followmﬂ to be. & fnll clear, and exact de-

SCY 1pt1011 thereof.

My invention 1elates to Improvements in
the art of producing steel.

My improvement may be used in the pro-
It does not

analyses of the steel, the materials which I
add not being used for the purpose of increas-
ing the quantity of either carbon or silicon
in the product. It does, however, produce a
denser metal, free from blow-holes, honey-
comb, or piped ends, and at the same time
the tensile strength of the steel is greatly in-
creased and possesses the further character-

istic that it can be used constantly in tools
without heating.

In the pmetlce of my invention or discov-
ery 1 have found that an addition of ground

or powdered gritty sandstone and slippery-

elm, as hereinafter set forth, to steel imme-
diately prior to pouring or tapping.the same
enables the steel to be poured without agita-
tion or bubbling, producing a solid ingot or
bar entirely free from honeycomb or pipe
usually produced at the ends of the ingot or
bar.

ing a close grain and a marked increase 11:1
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In the practlce of my invention or discov-
ery I take ordinary grindstone—i. e., any
sandstone containing sufficient grit suitable
to beused as an ordinarygrindstone. Chem-
lcal analysis shows the stone to consist chiefly

of silica and alumina, combined as a silicate

of alumina, which analysis is about ninety-

five (95) per cent. of the whole, the silica an-
alyzing seventy (70) per cent. and the alu- |

mina analyzing twenty-five (25) per cent.,with
traces of lime, magnesia, alkalies, copper,
and arsenic. I, however, attribute the re-

sults which I have obtained to the combina-
tion of the silicate of alumina combined with
slippery-elm, as hereinafter specified. Com-
minute or reduce the gsame to a powder, pref-

This produect is uniformly dense, hav-

lathes without heating.

erably asfollows,namely: by taking hardened

chilled iron or steel and grinding the same

upon sald grindstone untila quantity of said
stone by contact with said chilled iron or
steel isreduced to a finely-powdered state. I
add to this powdered stone a quantity of slip-

pery-elm, prepared in either of the following

forms, namely: the elm may be used in its
ordinary commercial form, providing it is

still green and contains sap, or Itake it when

in this form, macerate or boil, evaporate the
water and reduce to a viscid mass, or the
same may be calcined orreduced to wood-a sh,
then steeped in water contained in a vessel
having one or more small openings through
which the water or liquid is slowly Wlth-
drawn. The water or liquid is evaporated,
forming, as in the second instance, a viscid
mass. The slippery-elm so pr epmed 18 then
combined with said powdered stone in about
the proportions hereinafter specified and
thoroughly mixed with the molten metal at
the time hereinafter specified.

In the practice of my invention or discov-
ery I have found that a very high grade of
steel 1s obtained by the following formula,
to wit: about three (38) ounces of ground or
powdered stone with about three (3) ounces
of slippery-elm stirred or mixed with about
ninety-five (95) pounds of crucible steel at or
about the time of pouring the same. I do
not wish to limit myself to this exact formula,
as it may be varied somewhat and good re-
sults be secured.- I have found, however,
that these proportionsadded tothe mentioned
welight of ordinary crucible steel, as above
specifled, produces an extremely-high grade
of tool-steel capable of long-continued use in
- I have also discov-
ered that the ingredients above mentioned
in about the proportions specified produce
an extremly uniform dense open-hearth steel

free from blow-holes, honeycomb, or piped

ends and with increased tensile strength.

I have discovered that sand or silica used
in the manufacture of glass, although almost
pure silica, will not answer the purpose sub-
served by the gritty sandstone or grindstone
which I use.

Having described my invention or discov-

ery, what 1 claim, and desire to secure by Let-

ters Patent, is—
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The herein-deseribed improvement in the
art of producing steel, which consists of add-
ing to every ninety-five (95) pounds of ordi-
nary steel when in a liquid condition and
prior to pouring the same, about three (3)
ounces each of ground or powdered silicate
of alumina and slippery-elm, substantially as
herein set forth. |

610,701

In testimony that I, JAMES BURNS, claim

the foregoing I have hereunto affixed my sig- 1o

nature in the presence of twosubseribing wit-

nesses. |

JAMES BURNS. |[L.8.]

Witnesses: |
II. J. GRAHAM,

C. A. WILLTAMS.
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