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. 5 Claims.
This invention relates to apparatus for the di-

rect and continuous casting from molten metal of |

hillets, siabs, bars and the like of the kind in
which the molten metal is arranged to be intro-
duced into a mould or cavity which is continu-
ously formed adjacent to the pouring point by
the cooperation of moving mould members consti-
tuted, for instance, by articulated segments.

According to the principal feature of the inven-
tion a moving bottom member cooperates with a
stationary top member, through which the molten
metal flows into the mould cavity, to close this
cavity at a predetermined point, the moving bot-
tom member, at a predetermined distance ahead
of the pouring point, cooperating with another
top member which preferably moves at the same
speed as the bottom member. The stationary
top member may be arranged by an inset to close
the end of the mould cavity at a predetermined
point ahead of the pouring point, or also to coop-
erate with the moving bottom member to form
the initial portion of the mould cavity which
beyond this point is continued by the cooperation
of the moving top and bottom members.

The invention is illustrated by way of exam-
ple in the accompanying drawing of which Pig-
ure 1is a somewhat diagrammatic view in vertical
seetion, of casting apparatus constructed in ac-
cordance with one form of the invention, Figure
1a being a similar partial view illustrating a mod-
ification. Pigures 2 and 3 are sectional views of
the bottom member and stationary top member
(with inset attached and forming a part of the
stationary member) on the lines II—II and 11—
III of Figure 1, Figure 3 illustrating a detail mod-
fication. Figure 3a is a cross sectional view of a
modified arrangement of mould mechanism which
may be employed. Figure 4 is a sectional view
similar to Figure 2 and also illustrating a modi-
fied construction.

Referring now first to the construction shown
in PFigures 1, 2 and 3 it will be seen that the cast-
ing apparatus comprises a lower member which
contains the mould cavity and consists of a series
of moving segments | and for a portion of ifs
path cooperates with a stationary upper mem-
ber 2 and for another portion of its path coop-
erates with a moving upper rqembe’r also formed
by a series of segments 3 to form a completely en-
closed mould cavity, the upper and lower members
being kept in substantial contact with each other,
until the metal is set. :

The lower segments {, which may be of any de-
sired cross-sectional form, contain the entire
mould cavity corresponding to the cross sec-
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tional form or shape of the billet desired and
are arranged to travel in a straight path while
immediately approaching the stationary mem-
ber 2; at a predetermined point viz. approxi-
mately at the section line III—III in Figure 1,
the upper segments 3 approach and close the
cavity in the lower segments | and thereafter
travel with these segments at the same speed.

The stationary member 2 ccnsists of a metal
member having an inset lining § of refractory
material provided with an opening 6 forming
the pouring point. Attached to, and forming a
part of the stationary member 2 is an inset mem-
ber 8 of graphite or other suitable refractory ma-
terial adapted to form a metal tight sliding joint
at a predetermined distance ahead of the pour-
ing point. The portion 5a of the inset lining §
projects within the mould cavity in the segments
! as shown in Figure 1 and this portion of the
inset 5 is arranged to fit closely to the contour-of
the mould cavity so as to form a rear closure or
stop for this end of the mould cavity. The up-
per portion of the graphite or refractory material
5, as shown in Figure 2, for the greater part of
its length makes intimate contact with the up-
per edges of the segments § on both sides of
the mould cavity as show at T in Figure 2 so as to
prevent lateral leakage of the molten metal. The
inset member 8 extends within the mould cavity
in the segmerts f, the vertical edges of the inset
8 fitting closely against the upper part of the
vertical sides of this cavity as shown at 9.

A pouring pot 19 is suitably mounted above
the stationary member 2 and comprises a metal
casing |1 provided with a lining 12 of fireclay or
other suitable refractory material. Interposed
between the forward end of the pouring pot 10 and

_ the stationary member 2 is an intermediate mem-
ber 13 composed of fireclay or the like, the base
of the lining 12 of the pouring pot 10 and the
member 13 being provided with apertures regis-
tering with the opening or pouring point 6 within
the stationary member as shown in Figure 1.

It will be seen that the upper segments 3 form
an articulated cover or closing member for the
mould cavity in the lower segments | and the
segments 3 are arranged to move downwards con-
tinuously so as to contact with the segments |
for this purpose by passing along a suitably ar-
ranged descending track. In the arrangement
shown in Figure.1, the chain of segments 3 are
shown as arranged to pass around the periphery
of a rotating wheel, their descending path being
arranged to become tangential to the path of
movement of the segments | at approximately the
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point indicated. by the line IIT—ITI. Beyond this
point, the segments | and 3 travel together along
parallel straight paths for a suitable distance
from the line IIT—III so as to form a closed
mould cavity of sufficient length to ensure the set-
ting of the molten metal in the cavity to form the
required continuous billet or bar.

After traversing this distance the chain of up-
per segments 3 is arranged to rise away from the
lower segments I, so as to pass for instance
around the periphery of a second rotating wheel,
(not shown) and during its return path to the
first wheel the line of segments 3 may be ar-
ranged to be cooled in any suitable manner. 'The
lower chain or line of segments { may be similarly

mounted on supporting wheels so as to traverse a -

closed path and may be provided with similar
cooling arrangements if desired.
In operation the pouring pot 10 is supplied with

" molten metal from any suifable source in such

a manner as to maintain the metal therein at a
substantially .constant level during the whole pe-
riod of casting by suitably controlling the rate of
teeming of the molten metal from the ladle or
other source of supply.

The lines of segments | and & being set in mo-
tion as above described, the molten metal passes
frem the base opening in the lining (2 of the

pouring pot (€ and through the alighed opening

in the member {3 and through the opening § in
the stationary member 2 into the mould cavity.
It will be seen that the passage of molten metal
towards the rear or left as viewed in Figure 1

_is prevented by the stop 5a while lateral leakage

from the top of the mould cavity is prevented by
substantial contact between the segmenis { and
the inset lining § along the surfaces 1 (Figure
2). 'The closure of the mould cavity in the seg-
ments { is continued towards the right by the
inset member 8 from a point slightly to the rear
of the end of the stationary member 2 to s point
ahead of the line III—III beyond which the con-
tacting upper segments 3 serve to close the mould
cavity as above explained.

In a2 modified construction of the inset mem-=-
ber 8, the latter may be provided with depending
flanges or side walls as shown at (4 in Figure
3, thereby increasing the contact surfaces be-
tween the inset member 8 and the vertical walls
of the mould cavity in the segments 1.

In the modified construction shown in PFigure
4, the stationary member 2 is provided with in-
ternal passages above the surfaces 7 and arranged
to be cooled by means of a water circulation.

In the modification shown in Figure i¢ the rear.

part of the stationary member 2 has a metallic
surface bearing on the surfaces 7 of the bottom
segments ¢ instead of the inset member 5 bearing
on these surfaces as shown in Figure 1.

- The upper and lower chains of segments may,
if desired be constructed and arranged as shown
in Figure 3a in which it will be seen that the
upper segments 3 have their lower portions adapt-
ed to enter the cavity in.the lower segments f,
and to close the cavity along the surfaces Te in-
stead of along the surfaces 7. The upper seg-
ments 3 may be arranged, for example, to be
pressed down upon the molten metal in the cavity
by means of rollers 2{ mounted in a housing 22
and loaded by a flexible container or hose 23 car-
ried in an abutment 24 on the frame of the ap-
paratus. The hose 23 is arranged to be expand-
ed by compressed air to a desired extent which
can be varied at different parts of the solidifying
billet by using separate lengths or sections of
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hose under different .alr pressures so that the
segments 3 enter the segments | and compresses
the billet’ during solidification to an extent de-
pendent upon the shrinkage of the billet. .

It will be apparent that the improved appa- ,

ratus of the invention enables a continuous bar
or billet to be cast in the mould cavity from
molten metal continuously supplied thereto under
any desired pressure or head corresponding to the
level of the molten metal in the pouring pot
without risk of appreciable leakage. 'The casting
under continuous’ considerable pressure thus ef-
fected ensures the production of a dense homo-
geneous bar or billet. The cast produet is thus
usable throughout its entire length except for a
short piece at each end and the necessity for
cropping is reduced to a minimum.

The continuously produced bar or. billet can
evidently be led directly to a rolling mill or other
apparatus in which the metal is modified as re-
gards its cross-sectional form or area.

10

15

20

The invention is evidently not limited to the -

particular constructions and arrangements above
described and illustrated by way of example
which may be varied in many respects without
exceeding the scope of the invention.

Heaving now described our invention, what we
claim as new and desire to secure by Letters
Patent is: - :

‘1. In a continuous casting machine, 2 travel-
ling bottom mould member constituted by a
chain of mould segments and provided with an
open mould cavity, a stationary top mould mem-
ber cooperating with the cavity of said bottom
mould member to formm a runner channel of
closed cross-section on part of said bottom mould
member, and provided with an admission open-
ing for admitting moltén metal into said runmner

.channel, a travelling mould member cooperating

‘with the cavity of said bottom mould member to
form a closed mould cavity adjoining said run-
ner channel, said bottom mould member con-
taining the full mould cavity, and an inset at-
tached to the stationary top member and pro-

jecting within this cavity, for the purpose specl- .

fled. .
2. In & continuous casting machine, a travel-
ling bottom mould member provided with an
open mould cavity, a stationary top mould mem-
ber cooperating with the cavity of said botiom
mould member to form a runner cbhanunel of
closed cross section on part of said bottom mould
member and provided with an admission opening

for admitting moilten metal into said runner

channel, a travelling top mould member cooper-
ating with the cavity of said bottom mould mem-
ber to form a closed mould cavity adjoining said
runner channel, and an inset projecting from
the stationary member adjacent to the pouring
point, one portion of which immediately ad-
jacent the pouring point is adapted to engage
and make close contact with'the upper edges of
the bottom travelling mould member, another
portion adjacent the travelling top mould mem-
ber being adapted to engage and male close con-
tact with the vertical walls of the mould cavity
in the bottom travelling mould member.

3. In a continuous casting machine, a travel-
ling bottom mould member provided with an
open mould cavity, a stationary top mould mem-
ber cooperating with the cavity of said bottom
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mould member to form a runner channel of -

closed cross section on part of said bottom mould
member and provided with an adimission open-
ing for admitting molten metal into said runner
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channel, and a travelling top mould member co-
operating with the cavity of said bottom mould
member to form a closed mould cavity adjoin-
ing said  runner channel, the position of the sta-
tionary top member being arranged to be ad-
justable relative to the bottom member,

4. In a continuous casting machine, a travel-
ling bottom mould member provided with an

‘open miould cavity, a stationary top mould mem-

ber cooperating with the cavity of said bottom
mould member to form a runner channel of
closed cross-section on part of said bottom mould
member and provided with an admission opening
for admitting molten metal into said runner
channel, a travelling top mould member cooper-
ating with the cavity of said bottom mould mem-
ber to form a closed mould cavity adjoining said
runner channel, and an Inset supported by said
top member comprising a rear stop adapted to
close the mould cavity in the bottom mould
member, an upper portion adapted to contact
closely with the upper surface of the bottom
mould member and provided with an aperture

through which the molten metal passes, and a -

3

front portion adapted to close the mould cavity
below the upper surface of the bottom mould
member.

5. In a continuous casting machine, a travel-
ling bottom mould member provided with an open
mould cavity, a stationary top mould member
cooperating with the cavity of said bottom mould
member to form a runner channel of closed
cross-section on part of said bottom mouild mem-
ber and provided with an admission opening for
admitting molten metal into said runner chan-
nel, and a travelling top mould member cooper-
ating with the cavity of said bottom mould mem-
ber to form a closed mould cavity adjoining said
runner channel, the stationary top member
comprising an inset adapted to cooperate in
forming a closed mould cavity with the bottom
member and projecting into the closed mould
cavity formed by the cooperation of said bottom
mould member with said travelling mould mem-
ber.

FRANK WILLIAM HARBORD.
VERNON HARBORD.
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