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To a,ZZ whom z,t ma,y concern

| be 11?“61{16{1*““’ 1]61 fectly, but belng thin strata of

- Be itknown that I, JOHN FR. ANCI SBENNETT, | oxide of iron are flaws in the steel tohlly with-

a citizen of the United States, residing at P1tts-

burg, in the county of Alleﬂ‘heny and State of
Peunsylva,nm have discovered certain new and
useful Improvements in Apparatus for Com-

pressing Liquid Steel while Becoming Solid;
oo, and Ido hereby declare that the following is
ot toafully clear, and exact deseription of the : in-
e oo the.art to which it appertains to make and use |
‘.o the same, reference being had to drawings ac-

Ventlon Whlch will enable others skilled In

* companying and forming part of this speclﬁ

~ the top
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: wall of mold. 1) 1s cover or cap for mold. . E

~ been compressed by the application of steam
. applied to its surface at the top of the mold
the steam has penetrated between the inner
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Teservolr.

‘are filled with non-oxiding
‘oxide, nitrogen, and hydrooen chiefly—which

cation, in whichlike letters indicate like parts.
| Flﬂllle 1 is a vertical section of an 1ngot-
molcl Fig. 21s aside elvatmn of alr-reservolr
and mold. |

‘A is gutter or channel in wall ot mold near
‘Bislead-or other easily-fusible metal
in gutter. C isrinner casing of fire-brick in
1S pipe comleetmﬂ mold with air-reservoir.
1S stop- eock in pipe. G is eompressed- -air
“H is flange of mold. 1 1s copper
casing 101111(1 lower palt of mold. K- is COP-
per bloel;: or plate beneath mold. -

Heretofore when liquid steel in molds has

wall of the mold and the outer wall of the cool-
ing 1ngot.
pr event (to a considerable extent) holes being

formed in the interior of the ingot; but thlS'

advantage has been more 1311311 countelb*al

anced by a greater evil-—namely, the forma-

tion of holes in the wall of the ingot to as gr eat
or a greater eéxtent and volume. |

In “the ordinary Bessemer-steel ingots, not
compressed by steam or air, the holes in the in-
terior of the ingot usually amouﬂt to about tén
per cent. of the whole volume of the steel, and.
gases—aear bome'

holes close and weld whenrolled or hammer ed,

excepting a few near the wall, which have been
formed by the contraction of the cooling steel
drawing in atmospheric air through the wall.

These latter are usually, and ouﬂ*ht always to
be, cut out by what is techmeally called “‘hot
chlppm 77 inasmuech as the walls of such holes,
havmg become o*ildl?ed by the air, never can’

; '\51:'

"

and together equal to about one-tenth of the

twentieth part of an inch in the bar.

In practice the result has been to

1 with intent that the liquid steel shall set

out tensile strength. By compressing with 55
steam, as at pr esent practiced, the wall of the
ingot is completely honey-combed with holes

from a quarter of an inch to one and a half

inch deep, averaging about one inch deep,

60
Volmne of the whole ingot. These holes can
be closed but never welded. When the ingot
is rolled they become thin strata.of oxu‘le of
iron, of depth from the surface in proportion
to their depth when holes. For example, anin-
oot of eighteen inches square—three ]11111d1 ed
and twenty-fom square inches area—if rolled
into a bar of five square inches area, would
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have the depth from the surface of 2 one-inch

hole in the ingot reduced to a flaw filled with a
stratum of 011de of iron of depth ot about one-
These
cracks on the surface of rolled steel may not
be very injurious in material for rough coarse
purposes—such as rails; but for structural 75

70

purposes they would be ver y-objectionable, and

for fine purposes utterly inadmissible, however
oood (by further improvements in the art of
Steel making) the quantity of Bessemer or |
‘“open-hearth’’ steel may become. My im- 8o
provement obviates this difficulty, and in ad-
dition admits of the application of a greater
pressure than has hitherto been obtalned when
compressing steel by means of steam, air, or
other gases. |
Refelnnﬁ to drawings, I make aningot-mold
of any desirable dlmensmns Fig. 1, with its

wall at lower pfut thicker thaal ab t0p and with

its inner aréa at bottom smaller dzhfm at top,

more quickly at the bottom than atthe top,and

also readily drop out of the mold by inverting

it.  Atthetop of the mold isflange H, to Whlch
is attached cap D, which hag p1pe]] w1th stop- |
cock F, leading to reservoir of compressed air g5
G. Imake the area at the top of the mold
greater than that of its main body. At a short
distance from the top 18 a gutter, A, of about
two inches deep and half an inch wide, in o
which I place metallic lead B, or other easﬂy 100
fusible metal. The i1nner W&]l of gutter is
about one and a hall inch in thleLness level
with the top of which, and descending down |
ward, is a recess in the wall, of six or more
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inches deep, of about one inch in thickness,

filled with fire-brick C, or other refractory non-
heat-conducting material. |
Theapparatusbeing thus arranged the opera-

tion is as follows: I pour liquid steel in at the
top -of the mold and fill itto aboutthreeinches

~ above the gutter, (in a mold of about five feet
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long and twenty-four inches square,) attach
the lid and admit compressed gir from the res-
ervoir until the steel has set, when I shut off
the air by the stop-cock, lift and reverse the

mold, and the ingot drops out.

My object in making the lower part of the
mold thicker than the upper is that the liquid
steel may crystallize and become solid more
quickly in the lower part than inthe upper,
and then contracting may draw upon the steel
yet liquid in the more lately poured upper

- part with its thinner and less heat-absorbing

20

- stands shall have under ita thick plate or block
of copper or otherrapidly heat-condueting sub-
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15 squareinch, (or up to the strength of the mold |

wall, and to attain this more effectually I rec- |

ommend that the iron plate on which the mold

stance, and that the lower part of the mold (for
about one-fourth of the whole height) shall be
incased in a thick copper covering, prefera-
bly cast around it. |

- My object in making the upper part of the
mold thinner is that it may absorb less heat
from the liquid steel, and thus keep the steel

in that part liquid for a longer period of time,

taking care, however, that it shall be thick
enough not to melt, and strong enough to with-
stand the pressure of the compressed air.

My object in making a gutter filled with lead
1s that the lead, becoming liquid, will form a
lute which will prevent the compressed air from
passing between the steel and the wall of the
mold. n | |

My object in. preferring compressed air to
steam 18 that it can be compressed to any de-
sirable degree without danger, even up to one
hundred or two hundred atmospheres, or fif-
teen hundred to three thousand pounds on the

H

to resist rupture,) which would be practically
impossible with steam. By compressed air I
mean atmospheric air, or any other gases that
are not explosive. - |

My object in incasing the inner sides of the
wall oftheupper part of the mold with fire-brick
or other non-heat-conducting material is that
the steel may continue longer liquid there, and
S0 be the better capable of being compressed
toward and into the spaces that would become

holes or ‘‘toad’s eyes’’ in the contracting of

the steel after it has crystallized, but yet in a
pasty condition, (during theact of crystalliza-
tion it expands,) and, becoming colder, by a
law of nature must contract. I do not limit
the inner incasing-wall of fire-brick to extend
only to about six inches below the gutter. It

may be found beneficial to extend it half-way

down the mold.

In practice it can be determined how high
above the gutter the liquid steel may be most
beneficially filled. The point isthatthereshall
lge-a little depth of steel on the top of the in-

Thér wall of the gutter when the compression is

completed; also, I recommend that, in order to
carry out this invention to the fullest effect, the
mold should be of the greatest area and of the
shortest length compatible with other require-
ments of the art. o | |
I claim—
1. An ingot-mold for liquid steel, with gut-

- ter around its inner wall, near the top, which

gutter 1s filled with lead or other easily-fusible
metal, substantially as set forth.

2. An ingot-mold for liquid steel, with gut-
ter around its inner wall, near the top, which
gutter 1s filled with lead or other easily-fusible
metal, in combination, and connected with a
reservoir of compressed air or other non-explo-
sive gases, substantially as set forth.

JOHN FRANCIS BENNETT.

Witnesses: )
J. J. McCORMICK,
M. J. McDONALD.

50

-

5K

60

65

70

75

30




It is hereby certified that in Letters Patent No. 282,041, granted July 31, 1833, upou

| the application of John F. Bennett, of Pittsburg, Pelmsylvmiia,, for an improvement

in ¢ Apparatus for Compressing Liquid Steel,” an error appears requiring correction,

as follows: in line 79, page 1, of the printed specification, the word “quantity” should

T
- L

read gquality ; and that the patent should be read with this correction therein to make

it conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 23d day of October, A. D. 1883.

[SEAL.J M. L. JOSLYN,

Acting Secretary of the Interior.
Countersigned:

E. M. MARBLE,
Commissioner of Patents.

Correction in Letters Patent No. 282,041 -
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