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Specification of Letters Patent.
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Application filed June 6, 1908. Serial No. 437,088.

1o all whom 1t may concern:

Be 1t known that 1, THOMAS
a citizen of the United States, residing at
Jersey City, in the county of Hudson and
State of New Jersey, have invented certain
new and useful Improvements in Processes
of and Apparatus for Casting Metal, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawlings. ) -

This invention relates to a process of and
an apparatus for ecasting metal, and is
adapted more particularly for the casting of
steel 1ngots. . -

In casting ingots and articles of a similar
character it is desirable that all air should
be excluded from the molten metal, as the
presence of alr in the metal seriously injures
the quality of the mgot, or other article
that 1s cast, by forming therein air holes,
bubbles and the like. Various apparatus
have been designed to exclude. the air from
the molten metal while the casting is being
formed. Among such apparatus are those
which vacuumize the molds before the metal
1s poured nto the same. An apparatus of
this character has a high degree of efficiency,
but is necessarily somewhat comphlicated in
1ts construction and operation, involving as
it does the necessity of constructing and-
supperting the molds in such a manner that
they will be air-tight and also mvelving the
operation c¢i an air-exhausting apparatus in
addition to the wusual pouring mechanisim.
Such an apparatus is disclosed in Patent
No. 165,068 granted to James Kidd and
myseli June 29, 1875, and & further develop-
ment of the idea 1s shown snd deseribed in

the applications for patents filed by me

March 4, 1908, Ser. Nos. 419,099 and 419,100.
The object of the present imvention is to
provide o process of and apparatus for cast-
ing metal which will execlude the air from
the moiten metal, thereby providing & cast-
Ing free from .air holes, bubbles and other
mjurious eftects of the air; which will be
simple 1 construction and operation, but
will have a high degree of efliciency; which
may be applied either to a smgle mold or a
group of molds; and further, whieh will be
provided with means for removing the gases
from the molten metal, as well as exchiding
the air thereirom. - -
With these objects in view my invention
consists 1n -certain coinbinations amd ar-

~ [{eatures of construct_ion to be hereinaiter
CrrrcHLOW, | described and then more particularly peinted

out In the claims.

In the accompanying drawings, Figure 1

18 a side elevation of an apparatus embody-

Ing 1wy invention, showing the same as

applied to a group of molds; Fig. 2 is a
stmilar view, showing the apparatus applied
to a single mold ; Fig. 3 is a vertical, sectional
view of an apparatus embodying o modified
form of my invention; Fig, 4 is a similar
view embodying a further modification of

6O

65

the mvention; Fig. 5 is a detaill view of the .

discharge pipe with part of one side broken
away ; Fig. 6 1s & detail view of the adjusting
lever for the discharge tube; and Fig. 7 i3 a
vertical seetional view of & modified arrange-
ment of the apparatus embodying the In-
vention. '

In the preferred form of apparatus for
carrying out my invention I so arrange the
discharge nozzle of the ladle that the molten

“metal from the ladle may be introduced into

the mold, first at a point near the bottom of

the meold and then at a point near the swur-
face of the metal already within the meold,
this point being preferably beneath the said
surface, In this manner excluding the air

from practically the entire stream of molten

I metal as 1t passes from the ladle $o the mold,

70

79

30

<15’

and I so suppert the ladle that the same can

‘be gradually elevated, thus introducing the
‘metal at a suceession of points, but main-
taining the point of introduction at all

times close to the surface of the metal
within the mold. | '

In Iig. 2 of the drawings I have illustrated
the apparatus as applied to a single mold 1,
which mold may be of the ordinary eonstrue-
tion and may be supported in any suitable
manner, while ;mn Fig. 1 I have shown a group

comprising & plurahty of molds 1, all of
~which molds are simultaneously filled by the
Cintroduetion of the metal into one of the
- same.
-ordinary construetion, are mounted upon a
base 2 and are placed in communication one

To this end the molds, which are of

with the other by means of a conduit 3

formed 1 sald base and eonnected by means

of sprue-hoies 4 with the mterior of the sev-

-eral molds, whereby a part of the metal
poured 1nto any one of said molds will pass
through the sprue-hole of that mold and

-enter the other molds, which are in com- 110
_ ‘munieation therewith, through their respec-
rangements of parts.and in certein. novel | tive sprue-holes. In the present instance,

90
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1 have shown the m(jlds 80 'a.rra.nged;. that the | to this end , I have formed the discharge tube

~ metal will be poured into the central mold

10 in two pieces, the upper portion, 29, of the

"and I have shown the other molds of the | tube being secured to the. ladle about the

group as provided with closures 5 for the , )
up?er. ends thereof to prevent the admission | flange 30, while the up
0

f foreign matter to the molds and have pro-
vided these closures with vents 6 to permit

~ the escape of any air already in the mold as

10

15

~ surrounding
pending therefrom a discharge tube or pipe

20

the molten metal rises. therein.

.A ladle 7 is so supported above the mold
into which the metal is to be poured that 1t
can be moved vertically and can be conveyed
from point to point.
provided the ladle 7 with trunnions or lugs
8, by means of which the same can be con-
nected to a traveling crane or derrick. The
ladle is provided, preferably in. the bottom
thereof, with an outlet aperture 9 and has
said outlet aperture and de-

- 10," which tube or pipe is preferably of a

" 25

30

39

40

45

20

length substantially equal to the depth of the

mold into which the metal is to be poured.

This pipe is preferably lined with fire clay,
and, in order that the same may be readily

constructed and the fire clay retained 1n
place therein, I have, In the present instance,

formed this pipe in two sections, as shown,
the upper portion of each section being pro-
vided with outwardly eXtelldiIl%l
on the opposite sides thereof, which flanges
are adapted to be connected one to the other
by means of bolts 12, which are preferably
provided with slots in one end thereof to re-

ceive the tapered keys 13, by means of which

the two flanges are secured one to the other.
Those portions of the two halves of the pipe
lying below the flanged portions thereof are
secured one to the ot er'E means of rings or
bands 25 fitting loosely about the same and

adapted to be ti%ltly secured thereto by |

means of tapered keys 26 which are driven
between the bands or rings and the sides of

the pipe, thus firmly securing the two parts

of the pipe together. Each section of the
pipe is also preferably provided with m-
wardly extending, transverse ribs 27 adapted
to be embedded 1n the fire clay lining in the
pi]:ie and thus retain that lining in position.

n order that the lower end of the pipe
may not beinjured by the molten metal in

~ which it is submerged I prefer to provide the

20H

same with a fire clay nozzle 28 which fits
into the lower end of the pipe and extends
some distance below the same. This nozzle
is provided near its upper end with an annu-
lar groove 38 adapted to engage the lower-

most of the transverse ribs 27 which serves

 to retain the nozzle in position within the

60

discharge pipe. The tube or pipe 10 i1s, &
large casting apparatus, of considerable

length, and, to avoid the necessity of hifting

65 desirable to make this tube detachable, and,

the ladle and its contents to a height sufhi-
cient to.insert the tube into the mold, it 1s

|

flanges 11

To this end, I have-|

outlet aperture therein and provided with a
| er end of the lower or
body portion of the tube 10 is provided with
a corresponding flange 31, which fianges are
adapted to be secured one to the other m

70

such a manner that the main portion of the

‘Fipe may be readily separated from the

adle. To this-end, I have provided the
flanges 30 and 31 with slots 32 extending -

wardly from the outer edges thereof, the

slots 1 the two flanges being so arrange
that they will register when the body portion
of the tube 10 is brought into proper relation
to the ladle and will be adapted to receive
bolts 33 which are secured therein by means

of tapered keys 34. In this manner, the dis-

charge tube 1s rigidly secured to the ladle in

such a manner that it can be readily de-

80

tached therefrom, and, at the same time,

the construction is such that the tube may

be connected to and disconnected from the

ladle without being liable to be injured by

character usually receives.

90

rough handling, such as an-apparatus of this

To facilitate the handling of the discharge -

tube 10 when the same is being connected to
or disconnected from the ladle 1 have pro-
vided the same with trunnions or lugs 35 and

have suspended a lever 36 from the bottom
of the ladle by means of a chain 37.

This

95

lever has one end bifurcated and adapted to

engage the trunnions 35 on opposite sides of
the tube 10, thus enabling the tube to be ad-
justed to bring the slots 32 in the flanges 30
and 31 into registration.

The outlet aperture 9 is controlled by

means of a valve 16 having a valve stem or

rod 17 extending upwardly and thence out-
wardly over the edge of the ladle, where 1t 1s
connected to one end of an operating lever 18
which is pivotally supported upon brackets
19 secured to the adjacent wall of the ladle

and so arranged that the movement of said

lever about its pivotal axis will move the
valve into or out of engagement
in the aperture 9. - | -

When a casting is to be formed, the de-

sired quantity of molten metal is drawn from

the converter ladle into the pouring ladle, the
valve 16 being closed to prevent the escape
of the metal therefrom. The ladle 1s then
conveyed to a point directly above the mold
and is connected to the upper end of the pipe

tom of the mold. With the ladle in this po-
sition the valve 16 is opened and the metal
allowed to pass through the pipe 10 into the
mold. The bottom of the pipe being close to
the bottom of the mold, the metal will speed-
ily rise above the lower end of the pipe, thus
sealing the same against the admission of air,
and it will be apparent that the stream of

100

105

116

with 1ts seat

115

120

10, the lower end of which. is close to the bot- -
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shown in Figs. 1 and 2. Thus it will be seen
that I have provided a casting apparatus,
which, although very simple in its construe-
tion, will effectually exclude the air from the
molten metal while the casting is being

metal passing from the ladle to the mold 1dat |
all points so inclogsed as to exclude the air.
. As, the-metal.riges in the mold the ladle is
“moved upwardly, the rate of speed at which

5 the ladle is elevated being so regulated.in re- 70

lation to the discharge of the metal through
the pipe 10 that the lower end of that pipe
will at all times be beneath or close to the
surface of the metal within the mold, thus
preventing the air from coming into contact
with any material portion of the metal. In
this manner the casting formed within the
moid is entirely free from air holes, bubbles
and other defects which would be caused by
the presence of air in the molten metal.

Inasmuch as the molten metal itself con-
tains gases which are injurious to the casting
I have provided means for extracting these
gases from the stream of metal as 1t passes
from the ladle to the mold. To this end 1
have provided the discharge '1Pipe 10 with an
opening near the ladle 7. This opening, in
the form of apparatus shown in Fig. 3, com-
prises & series of holes 20 formed about the
circumference of the pipe. A casing 21 1s se-
cured to the pipe 10 surrounding the opening
therein and 1s connected by means of a suc-
tion pipe 22 with a suitable suction appara-
tus, such as an air pump which forms no part
of the present invention. The casing 21 thus
forms a vacuum chamber 23 about the open-
;1ngs in the pipe 10. The suction exerted,
through the openings 20, upon the stream of
metal passing through the pipe 10 1s such as
to extract therefrom all gases and wvapors
which the molten metal may contain.

In I1g. 4 1 have shown a form of appara-
tus differing slightly from that shown in Fig.
3. In this form of the apparatus the open-
ing 1n the pipe 10 1s formed by cutting away
a portion of the pipe within the casing 21 and
providing the lower portion of the pipe with
a diverging or funnel-shaped mouth 24 ex-
tending into the vacuum chamber 23 and
adapted to receive the stream of metal from
the upper portion of the pipe 10, thus expos-
ing the entire circumfierence of the stream of
metal to the action of the vacuum chamber.
If desired, the lower end of the nozzle 28 may
 be provided with a plug 282 of some readily
fusible material, such as lead, to prevent the
entrance of alr into the tube 10 prior to the
opening” of the valve 16. |

Vhile I have shown the apparatus for ex-
tracting the gases from the molten metal as
employved in connection with a single mold,
1t will be obvious that it can be employed in
other arrangements, such, for instance, as
the group of molds shown in Fig. 1. It will

also be understood that, while. I have, in | porting a quantity of molten metal near a 12
Figs. 3 and 4, shown the tube as permanently | group of inter - communicating molds, in
secured to the bottom. of the ladle, the tube, | drawing off the metal to one of said molds
1n this form of the apparatus, may be detach- | and treating the metal as it is drawn off to
ably connected to the ladle in the same man- | extract therefrom any cases which may be

65 ner as 1s the tube in the form of apparatus ' contained within the same, and then intro- 13¢

formed, in this manner enabling the metal to
be cast free from air holes, bubbles and other
defects due to the presence of air therein; and
further, that I have provided means for ex-
tracting the gases from the stream of molten
metal as it passes from the ladle to the mold
and thereby further purifying the metal and
producing a casting of fine quality. It will
also be apparent that, while it is preferable in
the operation of the apparatus to so support
the ladle that the lower end of the disc}‘la,rge
tube will be at all times beneath the surface
of the molten metal in the mold, the lower
end of this tube may be raised a slight dis-
tance above this surface without affecting
the quality of the casting inasmuch as the air
near the surface of the molten metal will be
very highly heated and will not attack the
stream of molten metal to any material ex-
tent. Consequently, the apparatus can be
handled by rough, inexperienced workmen
and the character of the casting will not be
materlally affected if the discharge nozzle of
the tube 10 is at times raised above the sur-
face of the metal in the mold. '

I wish it to be understood that I do not de-
sire to be limited to the details of construc-
tion shown and described, for obvious modi-
fications will oceur {o a person skilled in the
art. |

The process involved in the invention may
be utilized independently of the apparatus
above described and primarily this process
consists in introducing the molten metal into
the mold at a point near the bottom thereof

-and then imtroducing the remainder of the

metal, of which the castingistobe formed, into

‘the mold beneath or close to the surface of the

metal already 1 the mold, and, as the metal
rises in the mold, to introduce the metal suc-
cessively at a series of points, each a greater
distance from the bottom of the mold than the
preceding point, but always maintaining the
point of introduction beneath or close to the
surface of the metal within the mold. In
connection with this part of the process the
metal may be treated, as it passes to the
mold, to remove therefrom any gases which
it may contain, and further, this portion of
the process may be utilized on connection
with a group of inter-communicating molds,
in which all the molds are filled simultane-
ously. The complete process, embodying all
the steps above mentioned, consists in sup-

&)

80

90

104

105

|1 ¢

i1

124



b

a ' | 917,267

ducing the metal so treated into said one of | 7. An apparatus ofithe character described

said group of molds near the bottom thereof,
whereby a portion of the metal so introduced
into said mold will pass into the other molds
of said group. Then when the molten metal
has risen an appreciable distance in the first-
mentioned mold, the remainder of the metal,

. of which the castings are to be formed, is in-

10

19

30

39

10

troduced into said first-mentioned mold, suc-
cessively, at a series of points, each at a

oreater distance from the bottom of the mold -

than the preceding point of introduction, but
the point of introduction being at all times
beneath or close to the surface of the metal
within the mold. In this manner the metsl
will be introduced into the molds free irom
oases and the air will be excluded thereirom,
thus providing a casting entirely free from

the defects caused by the presence of gases

and air in the metal. |

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent, 1s:—

1. An apparatus of the character described
comprising a mold, a ladle, and means for 1n-
troducing metal from said ladle into said
mold, first near the bottom thereof and then

beneath the surface of the metal within said.

mold while the remainder of the metal of
which the casting is to be formed is bemng
poured. | o |

2. An apparatus of the character described

comprising a mold, a ladle, and means for in-!

troducing metal from the ladle into the mold,
first. near the bottom thereof and then suc-

cessively, at a series of points within said

mold, the point of introduction being at all
times beneath the surface of the metal within
the mold. o S

3. An apparatus of the character described
comprising a mold, and a ladle having a dis-

~ charge pipe adapted to enter said mold and

45

to extend beneath the surface of the metal
therein while the metal 1s being poured.

4. An apparatus of the character described
comprising a mold, and a vertically movable
ladle having a discharge pipe adapted to en-
ter said mold and to extend beneath the sur-
face of the metal therein while the metal 1s
being poured. |

5.- An apparatus of the character described
comprising a mold, a ladle having a valve-

controlled outlet near the bottom thereof,

G
It

~ while the metal is being poured.

60

65

and a depending tube surrounding said out-
5 let and adapted to enter said mold and:to ex-

tend beneath the surface oythe metal therein

6. An apparatus of the character described
comprising a vertically movable ladle having
a valve-controlled outlet near the bottom
thercof and a depending tube surrounding
said outlet and adapted to enter said mold

and extending beneath the surface of the

metal therein when the metal is being
poured.

comprising a mold, g3adle,a discharge pipe
for said ladle adapted {0 entersaid mold-ang
‘having an opening in the wall thereof, a cas-

ing secured to said pipe and extending about

70 -

sald opening to form a chamber, and & suc--

‘tion pipe connected with said chamber.

8. An apparatusof the character described
comprising & mold, a vertically movable
ladle, a discharge pipe for said ladle adapted
to enter said mold and having an opening in -
the wall thereof between said ladle and said
mold, a casing secured to.said pipe and ex-
tending about said opening to form a cham-
ber, and.a suction pipe connected with said
chamber. |

75

80

9. An apparatus of the character described '

comprising a mold, a ladle, a discharge pipe
for said ladle adapted to enter said mold, a
casing secured to said pipe and forming a
chamber surrounding the same, a portion of
said discharge pipe lying within said cham-

nected with said chamber. _

10. An apparatus of the character de-
scribed comprising a base having a conduit
therein, a plurality of molds supported on
said base and connected with said conduit, a
vertically movable ladle supported above one
of said molds, a discharge pipe for said ladle
adapted to enter said mold and extend. be-

-the mold is being filled, and a valve control-
ling the flow of metal through said discharge
pipe. » . -

11. A process of casting metal consistin
in first introducing ‘a portion of the meta
into & mold through the upper portion of
said mold and then introducing the remain-
der of the metal, of which the casting is to be

formed, beneath the surface of the metal m
the mold. . .

12. A process of casting metal consistin

- in first introducing a portion of the meta

into the mold above the bottom thereof and

' then introducing the remainder of the metal,

of which the casting is to be formed, beneath
the surface of the metal within the mold.

13. A process of casting metal consisting
in first introducing a portion of metal 1nto
the mold above the bottom thereof and then
introducing the remainder of the metal, of
which the casting is to be formed, succes-
sively at a series of points within said mold,
the point of introduction being at all times
beneath the surface of the metal in the mold.

14. A process of casting metal consisting

85

ber, being cut away, and a suction pipe con-

90

95

' neath the surface of the metal therein when

100

105

110

115

120

in first treating the metal to extract the

gases therefrom, then introducing a portion
of the metal into the mold above the bottom
thereof, and then introducing the remaining
metal, of which the casting is to be formed,
benl?iath the surface of the metal ‘within the
mold. - r

15. A process of casting metal consisting

125
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~in first ti*eating the metal to extract the

gases therefrom, then introducing a portion

~ of the metal into the mold near the bottom

thereof, and then introducing the remaining
formed, |
within the | _
at all | first-mentioned mold beneath the surface of

be

metal, of which the casting is to
successively at a series of points w
mold, the point of introduction bein

times beneath the surface of the metal in the

. mold. . -

10

15

~ casting

25

30

30

40

'16. A process of casting metal consistin
in supporting a quantity of molten meta
near the mold, drawing off said metal to said
mold, treating the metal as it is drawn off to
extract the gases therefrom, then introducing

a portion of the metal so treated into sald | mo]
- near the bottom thereof, whereby all of said

molds are poured simultaneously, and then

mold near the bottom thereof and then in-
troducing the remaining metal, of which the
is to be formed, beneath the surface
of the metal within said mold: '

17. A process of casting metal consistin

in supporting & quantity of molten metal |

near the mold, drawing off said metal to said

mold, treating the metal as it is drawn off to |
extract the gases therefrom, then introdue-

ing a portion of the metal so treated into said

mold near the bottom thereof and then in-.
troducing the remaining metal, of which the

casting 1s to be formed, successively at a
series of points within said mold, the pomt of
introduction being at all times beneath the

" gurface of the metal in the mold.

18. A process of casting metal consisting
in first introducing the metal into one of a
oroup of inter-communicating molds near
the bottom - thereof, whereby all of said
molds are poured simultaneously, and then
introducing a portion of the remainder of the
metal, of which the castings are to -be formed,
into said first-mentioned mold successively at
a series of points within said first-mentioned

mold, the point of introduction being at all

~ times beneath the surface of the metal In

45

sald mold. |
19. A process
in supporting a quantity of metal near a

group of inter-communicating molds, draw- |
~ ing off the metal to one of the molds of said |
group, treating the metal as it 1s drawn off |

introducing the remainder of

of casting metal consisting

O

to extract the gases therefrom, then intro-
ducing a portion of the metal into said mold
near the bottom thereof, whereby all of said
molds are poured simultaneously, and then
the metal, of

which the castings are to be formed, into said

the metal within the same. .
20. A process of casting metal consisting

in supporting a quantity of metal near a

group of inter-communicating molds, draw-

ing off the metal to one of the molds of said

~group, treating the metal as it 1s drawn off

to extract the gases therefrom, then ntro-
ducing a portion of the metal into said mold

introducing the remainder of the metal, of

| which the castings are to be formed, into said
first-mentioned mold successively at a series

of points within said first-mentioned mold,
the point of introduction being at all times
beneath the surface of the metal in said mold.

21. A process of casting metal consisting

of supporting a quantity of molten metal
near a mold, drawing off said metal at a point
below the surface thereof and conveymg the
same to said mold through an air-tight con-
duit and introducing a portion thereof mto
the bottom of said mold and thenintroducing
the remainder of the metal, of which the cast-
ing is to be formed, into said mold beneath
the surface of the metal within the same.

22. A process of casting metal consisting
in first treating the metal to extract the
gases therefrom, then introducing a portion
of the metal into the mold:near the bottom
thereof, and then introducing the remaining
metal, of which the casting 1s to be formed,
close to the surface of the metal within the
mold. | - ,
In testimony whereof, I affix my signature
in présence of two witnesses. '
| THOMAS CRITCHLOW.
Witnesses: -

- Erza F. McKEE,

EpwArp L. REED.
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