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-~ To all whom & may concern: - |
. Be 1t known that I, WmLiam F. Mason
McCarrty, a citizen of the United States, re-
~siding at Pleasantville, in the county of West-
5 chester and State of New York, have in-
vented certain new and -useful Improve-
ments In Methods of Producing Ingots Free
from Blow-Holes, of which the following is a,
specification. B |
- Thisinvention relates to an improved proe-
ess of treating and molding molten metal to

10

~ produce therefrom ingots which are homo- |

geneous, of a distinctly fibrous or lamellar

structure; neither granular nor crystalline,

15 and wholly free from blowholes, fissures,
- flaws and seams. = - - _

It 1s customary in the manufacture of steel

to first run the molten metal into a converter,

and then blow atmospheric air into the mass

- 20 until the carbon contained therein has been

eliminated to the extent desired. This pass-

. in;];:zl of air through the molten metal inciden-
~ tally, but necessarily, results in the occlusion
- of certain gases in the metal. These oases
256 are for the most
“resulting from the air blown into the metal,
hydrogen sulfid resulting from the burning
of ‘the fuel used in smelting the iron, and
cyanogen resulting from the reaction of the

30
‘metal. These gases are present in varying
quantitiesin the metal when it is ready to be
poured, and their presence in the metal re-
sults in the production of blowholes, granula-
tion and otﬁer imperfections in the resulting
product. The presence of the gases also
chemically affects the resulting metal, par-
ticularly in the case of cyanogen, which ren-

85

. ders it friable and ‘‘short”’. .
40 Under the practice which has heretofore
~ obtained in the art, it has only been possible
to eilminate the occluded gases, with the con-
sequent lack of homogeneity and the presence
- of blowholes, flaws, and the like, by long con-
45 tinued manipulation of the cast metal, either
- by rolling or forging it under heavy steam
- hammers while hot. . It 18 known in the art
that the oceluded gases cannot be wholly
“eliminated by such manipulation, and that
the fimshed product is necessarily of an un-

50 | | . .
certain quality by reason of unevenness of

texture and the presence of weak spots which

~inspection cannot diselose. = _
~As s result of long continued experiment,

Eart' carbon dioxid, nitrogen,

nitrogen of the air with the carbon in the-

| Lhave developed a process by which oecluded
‘gases iInmolten metal may be wholly removed,
in a simple and-economical manner, without
the necessity of prolonged forging or rolling,
and with the result that the molten metal so
treated may be cast into ingots or blooms,
| followed with but a single rolling or forging.
1 have found that plates, rails, beams, and
other finished products produced from metal,
which hagbeen treated according to my proc-
ess, are not only homogeneous in structure,
but have a distinct fibrous or lamellar strue-
ture, neither granular nor crystalline.

In the accompanying drawing Figure 1 is
a sectional view of a converter in which my
%rocess may be advantageously carried out.
Fig. 2 1s a vertical section of a form of mold

with my process, and Fig. 3 is a view in side
elewir(al,tion of a supporting frame for the said
mold. -
In the practice of my process I take steel
which has been subjected to treatment with
atmospheric air in a Bessemer converter un-
til the carbon has been sufficiently elimi-
‘ndted. Instead of then pouring the metal
into the ingot molds as is the present prac-
tice, I introduce superheated steam into the
metal through the twyersfor a period of from
ten to thirty minutes. I employ the super-
heated steam under high "tension, and in
small quantities, introducing it in intermit-
tent jets or 1mpulses. The steam, upon

comes decomposed 1mnto its elements, and as
the steam 1s Injected in intermittent im-
pulses, the decomposition results in a series
of explosions 1in the mass of the metal, the

them from the

‘cluded gases, eliminating
blow of superheated

metal. When the

upper opening of the converter, and subject
the molten metal to the action of a vacuum
by withdrawing air from the converter, at or

| near the upper portion thereof, by means of
a powerful exhaust pump. The a¢tion of the

vacuum results in the removal of the remain-
ing occluded gases which I have found to be
rendered. easily removable by the treatment
with superheated steam. - '

| Ihave found that it is possible to remove a

which 1s well adapted for use in\connection
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coming in contact with the molten metal, be-

90

oxygen and hydrogen combining with the oc-

95

.steam has been of sufficient duration, which
will be determined by practice on the metal
under treatment, I close the twyers and the
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considerable'portion of the occluded gases

from molten metal by the action of super-
heated steam alone, and by the action of a

vacuum alone, but my experiments have |

demonstrated that by first treating the
metal with superheated steam, as herein-
before described, and then, preferably at
once, subjecting the metal to the action of a
vacuum, I am able to obtain results in the
elimimation of occluded gases which are
oreatly in excess of the sum or aggregation of
the results of each of the operations conduct-
ed separately. 1t thus appears that the ac-
tion -of the superheated steam not only
serves to eliminate a considerable portion of

the occluded gases, but by chemical combi-

. nation or otherwise, to render said gases

20

capable of ready and complete removal by
the action of a vacuum. After the metal
has been subjected to the action of a vacuum

- for a period of from ten to thirty minutes ac-

29

30

cording to the character of the metal under
treatment, to be determined by practice, I
withdraw the metal from the converter and
pour the same 1nto ingot molds which are
subject to the action of a vacuum. The
metal 1s Introduced into the molds through
the bottom thereof by means of an inverted
siphon or goose-neck, the top of the mold
belng in communication with a suitable ex-
haust puopp.
The converter shown by way of exa,m%)le
or

“1n Fig. 1 of the drawing 1s well adapted
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use In carrylng out my process.
ure, A represents the converter which may be

-~ of the usual Bessemer converter construc-

tion. Twyer B 1s provided at the lower end
ot the body of the converter and by means of
this, the molten metal may be supplied at
will with air from pipe C or superheated
steam from pipe D. Valves E and F are

supplied to control the passage of air and
“steam. . T
A eover H 1s provided which forms a sub-

-

stantially air tight joimnt with the top of the
converter A. A vacuum is produced in the

-body of the converter by means of an ex-

haust pump (not shown) connected with ex-
haust pipe K. DS -
‘The mold proper comprises two semi-

cylindrica,l sections 1 and 2 of suitable mate-

rial, adapted to fit together, and be hermet- |-
-1cally sealed at their'points of contact. The

mold 1s provided with the metal-receiving

opening or reservoir 3 in which the ingot.is
formed. An inverted siphon or goose-neck'
4, preferably of terra cotta or like suitable

- material, 1s cohnected with an opening 5 in
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the base of the mold. A flange 6 carried by

the siphon 4 fits closely against the base of
‘the mold and serves to prevent leakage. A
pipe 7 connected with a suitable exhaust

pump, not shown, leads to the upﬁer open-
g 8 of the mold and serves to withdraw air
therefrom. - o - -

In the fig-

]

- 898,770

A flange 9 carried by the pipe 7 fits tightly
agamst the top of the mold and serves to pre-
vent the entrance of air through the opening 8.

After the mold has been set up, a support-

ing frame or casing 10 is secured around it.

This frame or casing comprises a base 11
having two hollow semi-cylindrical sides
pivoted thereto by hinges 12 and 13.
Hinged top or cover porfions 14 and 15 are
secured to the sides by hinges 16 and 17.
Adjustable bands 18 and 19 surround the
frame or casing 10 when 1n position about the
mold, and these bands are adapted to force

o

75 -

the two parts of the mold tightly together by

means of adjusting screws 20 and 21.

 In using the mold, the molten metal is in-
‘troduced through the siphon < under the ac-

80

tion of a vacuum until the metal reaches the

til the metal is set or hardened. I have
found 1n the practice of my process that I am
able to eliminate all of the occluded gases

from the metal and to maintain the metal
free from the presence of such occluded gases

untd the final mgot is produced. I have

also found that ingots produced in accord-

level X—X. The vacuum is maintained un-
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ance with my process are entirely homoge-

sures, flaws, blowholes or other weak spots.
Having thus described my invention, I
claim: - - -
1. A
occluded or otherwise held gases therefrom
which consists in subjecting said metal, while

‘in the-same molten state, to the action of

supetheated steam. and to the action of a
vacuum. | |

2. A process of treating metal to remove
occluded or otherwise held gases therefrom
which consists in subjecting said metal, while
In the same molten state, to the action of

superhegted steam In Intermittent jets or

impulses and to the action of a vacuum.

3. A process of treating metal to remove
occludeé) or otherwise held gases therefrom
which consists in first passing superheated

steam through said metal, while in a molten

‘neous and possessed of a distinctly fibrous or
{lamellar structure, and to be free from fis-

9 5'- :

rocess of treating metal to remove -
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state, and then subjecting said metal, while

in, the same molten state, to the action of &

)

vacuum. L
4, A é)rocess of treating metal to remove
occludec

in intermittent jets or impulses through the

metal, while'in a molten state, and then sub-

jecting saild metal, while in the same molten
state, to the action of a vacuum. |

5. The hereindescribed method of produc-
Ing mgots free from blowholes which. consists
in eliminating occluded or otherwise held
gases from molten metal by treating the
metal, while in the same molten state, with
superheated steam and vacuum, withdraw-

| ing said metal into a mold by and under the

115

cC. or otherwise held gases therefrom
which consists in passing superheated steam
120
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action of a vacuum, and permitting said |
metal to set or harden under diminished at-

mospheric pressure. | |
. 6. The hereindescribed method of produc-
g ingots free from blowholes which con-
- sists in blowing superheated steam in inter-
mittent jets or impulses through molten

metal, then subjecting said metal, while in

the same molten state, to the action of a
10 vacuum, then withdrawing said metal into a

mold under the action of a vacuum, and per-

‘mitting said metal to set or harden under _

diminished atmospheric pressure.
In testimony whereof I affix my signature
In presence of two witnesses.

. WILLIAM ¥, MASON McCARTY.

‘Witnesses: |

- Ama F. McCarty,
AnNA R. WiLcox.
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