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Edward J. Stark, Cleveland Heights, Ohio
Application April 186, 1952, Serial No. 282,551 '

10 Claims. (ClI. 22—57.4)

This invention relates to improved apbaratus
providing novel means for casting and rolling
metal, particularly steel, into continuoyus strips of
any desired cross-sectional shape or dimensions,
and of any preferred length; and is a continua-
tlon-in-part of application Ser. No. 56,878, filed
October 27, 1948, now abandoned. - )

It is the usual custom in the production of steel
plates or strips, to cast the molten metal, as pre-
pared in the open hearth, into ingots; and sub-
Sequently reheating the ingots for reducing in g
blooming mill and repeated passes through the
rolling mill to reduce the bloom to the desired
dimensions for further operations. This requires
heavy, expensive machinery which occupies con-
siderable space, and consumes much time and
labor. ]

The object of the bresent invention is to pro-
vide improved apparatus whereby the steel may be
cast and rolled directly from the molten state as
received from the oper hearth, into sémi-finished
sheets or billets of the desired sizes ready for fabri-
cation into the desired objects or products; there-
by dispensing. with the heavy blooming and roll-
ing mills and the intermediate step of casting the
metal into ingots. '

A further object of the invention is to provide
apparatus for casting and rolling steel billets
which will protect the strips or hillets from oxida~
tion while being formed, ang
for the escape of gases from the hot metal,

The novel apparatus of the present invention
consists generally of means for continuously formi-
ing the bottom and sides of g moving trough-like
mold of granular heat-resistant‘ma-teria-l, means
for pouring a constant stream of molten meta]l
therein, means for broviding a top layer of said
granular material over said metal, and means for
subjecting the whole to bressure while the metal
freezes. )

The bottom and sides of the continuous trough-
like mold is formed by depositing the granylar ma-
terial upon an endless moving belt, from s hopper
or other suitable source, and between synchro-
nously moving side belts. The combination of the
lower belt and said side belts will hereinafter be
desighated collectively as an endless belt struc-
ture. The metal is teemed through g suitable
nozzle into the trough-like mold formed on said

lower beit structure, and g, top layer of granular ¢

material is deposited on the metal and on the top
edges of the sides of the mold.© ~ . ) S

Various means may be employed‘for‘fbrming
the bottom and sides of the trough-like mold, and
several such means are Hlustrated in the draw-

which will provide 3
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ings and hereinafter described in detail. In carry-
ing out this feature of the invention, granular ma-
terial may be deposited on the belt structure from
a feeding device, a portion of the material being

- fed rearwardly to form the bottom of the mold,

and othér portions thereof being fed laterally
from the same feeding device to form the side
portions of the mold. If preferred, sufficient ma-
terial may he fed directly rearwardly from the
feeding element to form both the bottom and sides
of the mold, and a wedge shaped element provided
forwardly of the metal teeming nozzle, and above
the desired level of the bottom, to divide the ma~
terial above said level and direct the same Iater-
ally between the nozzle and the side belts to form
the sides of the mold. A further modification of
the means for forniing the mold may be by spread-
ing a layer on the lower beli extending the full
width thereof between the side belts and of sub-
stantially the desired thickness for the bottom,

material on the up-
per face of the lateral Bortions of said layer af
points each side of the metal teeming nozzle, to
form ‘the sides 6f the mold. Each of the above

8 forms are illustrated and ‘described herein, and it

_ s modifications of each may
be made without departing from the scope of the
present invention, ‘

The strip of metal thus formed and completely

is obvious that various

: surrounded by the granula,rma_terial, is then sub-

Jjected to pressure by passing, together with the
lower belt structure and an upper belt, between
bréssure members engaging and backing the inner
laps of the several belts, o

The metal pouring nozzle may have a discharge
end of any selected shape or dimensions accord-
ing to the desired cross-sectional shape or dimen-
sions of the strip fo be formed. As, or after the
Strip emerges from the discharge end of the de-

- vice said strip may be sheared into the desired

lengths; but as this forms no part of the present
invention, such. step is not ilustrated, described
or claimed in the present application.

‘The invention. will be more readily understood
by reference to the accompanying drawings form-
ing a-part of this- specification and in which:

‘Figure-1 is-a side elevation of the apparatus
embodying my invention; : :

- Figure 2is a top plan view of the same;
- Pigure 3 is a horizontal section token on sub-~
stantially the line 3—3 of Figure 1; )

Figure 4 is a transverse section on the line 4—4
of Figure 1; ' ' T
.. Figure 5. is a detail longitudinal section taken
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on substantially the line 55 of Figure 2, and
jllustrated upon an enlarged scale;

Figure 6 is a detail cross section on the line
g8 of Figure 5;

mieure 7 is a detail plan view of a nozzle;

migure 8 is a detail jongitudinal section similar
to Figure 5, llustrating a modified form of the in-
vention, the metal and the granular material be-
ing omitted;

Tigure 9 is a horizontal section on the line 9—9
of Pigure 8, the granular material and metal
being included; :

Figure 10 is a detail plan view of a modified
form of teeming nozzle;

Tgure 11 is a section on
Figure 10;

Figure 12 is & detail vertical longitudinal sec-
tion similar to Figures 5 and 9, but {llustrating
a further modification of the invention;

Figure 13 is a vertical transverse section on
the line 13—13 of Figure 12, the granular material
and molten metal being omitted;

Figure 14 is 2 similar detail
line 14—i4 of Figure 12; and

Figure 15 is a detail section of & further modi-
fication taken on substantially the line {5—15
of Figure 13.

Referring to Figures 1 to 7 inclusive of the
drawings, 10-—10 indicate the side frame mem-
pers of the device, each having a front and a
rear extended portion I and 12 respectively.
Between the side frame members 10, and secured
thereto as by bolts 13, is 2 supporting plate 14,
the ends of which project beyond the extended
portions 11 and i2 of the frame. Between the
upper portions {5 of the side frames is a pres-
sure plate 16 secured thereto as by bolts 17.

Mounted adjacent the front and rear ends re-
spectively of the frame are rotary drums 18 and
{9, the shafts 20 and 21 of which have bearings
in suitable supports 22. An endless belt 23 is
mounted on said drums, and the upper lap 23’
thereof travels upon the upper face of the sup-
porting plate {4 and constitutes a travelling base
upon which the mold is formed, as will be fully
deseribed hereinafter.

Arranged in spaced velation above the belt 23
is an endless upper belt 25 carried on rotary
drums 26 and 21, the shafts 28 and 29 thereof
having bearings in the upper portion {5 of the
side frames {8. The lower lap 28 of belt 25
travels against the under face of the pressure
plate 6. .

A transverse plate 30 is secured to the frame
extensions 14, as by bolts 31 and is provided
with forwardly extending arms 32 terminating
in bearing sleeves 33 for the spindles 34 of verti-
cally disposed rollers 35. A similar transverse
plate 36 is secured to the rear extensions {2 as
by bolts 231, and is provided with rearwardly
extending arms 38 terminating in bearing sleeves
29 for spindles 49 of rollers af.

Carried by the rollers 35 and 41 on each side
of the machine are parallel endless belts 42, the
snner laps 42’ of which are positioned inwardly
srom the edges of the lower belt 23 and engage
the upper surface thereof. See Figure 6. Gauge
plates 43 are arranged behind the inner laps 42’
of the belts 42 and are secured in position by
bolts 44. The edges of the lower lap 25 rest
upon the upper edges of the inner laps 42’ of
the side belts, so that the inner laps of the sev-
eral belts form an elongated longitudinal space
between them, which is rectangular in cross-sec-

the line {i—I1 of

section on the

tion; and it is through this space that the formed 75

10

18

20

" thereby minimizing, not

25

30

35

s,

49

70

23, 25 and 42

par 10 supported by

4
mold and the metal therein is compressed and
frozen, as hereinafter described.

The ends 45 of the supporting plate {4 are
curved concentrically with the drums 18 and 19
and lie close to the peripheries thereof in order
to fully support the upper lap 23’ of the belt
23 throughout its length; and the ends 46 of
the plate {6 are similarly curved concentrically
with the drums 26 and 27 to back the lap 25" of
the belt 25 throughout the length thereof. In
order to similarly back the inner laps 42’ of the
belts 42, the gauge plates 43 are formed with
beveled ends 4T.

It should be understood that the several belts
are each formed of & flat fiexible
sheet of heat-resisting material which will not
warp; and not being subject to contact with
the molten metal at any time in the operation
of the device, will not be burned, become warped
or misshapen, or deteriorated by continuous use,
only the cost of manu-
facture, but also the cost of repairs and the loss
of time incident to repairs and replacements.

Any suitable means may be employed to drive
the several belts at & uniform speed. As illus-
trated in the drawings the shaft 21 of drum i9
is connected through gearing in housing A8, with
o motor 49, said housing and motor being sup-
ported on a bracket 590. Shaft 29 of drum 27 is
similarly connected through gearing in & housing
51 with a motor 52; 53 indicating a bracket sup-
port for the same. '

The spindles 40 of the rollers 41 extend upward-
1y above the pearing sleeves 39 and are each pro-
vided with a worm gear 55 meshing with worms
56 on a transverse shaft 51 having bearings 58
on the arms 38. The shaft 51 is connected
through gearing in 2 housing 59 to a motor (14
supported on a bracket §1. 'The above desecribed
motors and gearings are synchronized to drive
the several belts at uniform speed.

Extending through an aperture 65 in plate 39
is a pouring or teeming nozzle 66 which is re-
movably held in position by a flanged ring 81.
The nozzle 66 is provided with 2 discharge spout
£8, the end of which terminates substantially
under the forward end of the belt 25 and sub-
stantially midway between the belts 23 and 25.
The bottom wall 69 of the teeming nozzle inclines
rearwardly and downwardly, and terminates in &
rear edge §9° in the plane of the bottom of the
discharge spoub 68. The discharge end of the
spout 68 is shaped to substantially the desired
cross-section of the strip to be cast and rolled.
In order that strips of various cross-sections may
be formed, jnterchangeable nozzles are provided,
each having a spout of a desired form.

A control gauge is provided at the discharge
end of the spout. This comprises a transverse
prackets T1 adjustably secured
to the rear edge of the plate 30.

Forwardly of the nozzle 66, and supvorted upon
the arms 32 of the plate 30 by brackets 74, is a
hopver 15 for the granular material from which
the molds are formed. The hopper 15 is formed
with a down spout 16, which is rectancular in
horizontal cross-section and consists of 2 front
wall 11, a rear wall 18 and side walls 72. The
sront wall 17 extends downwardly to the uvper
jap 23’ of the pelt 23, and the rear wall 18 termi-
nates with its lower edge 88 spaced from the belt
approximately the same distance as is the lower
edge of the nozzle spout 68, although it may be
spaced above the level of said spout for & pur-
pose hereinafter described. This distance, to-
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gether with the lower rear edge 69’ of the nozzle,
determines the thickness of the bottom of the
mold, as will appear hereinafter.
19 are spaceg

to the width of the spout 68 and terminates with

their lower edges 81 on 3 level below that of the

upper edges of the side belts 42,

Extending parallel with the belts 42 are retain- ;
which fit close against the side.

ing plates 83
edges of the front and rear walls of the down

spout 76. These plates 83 extend from adjacent

the forward ends of the belts 42 to substantially
the discharge end of the pouring nozzle spout 68;
and are held in place, as by holts 84, with the

86 through which the granular material may:

flow into the spaces 87 between the plates §3 and
the inner laps 42/ of the side belts
side walls of the mold.

Immediately in front of the forward end 01"'
a sSecond hopper 90 having a down

the belt 25 is
spout 91 to which is attached a supporting plate
comprising a vertical ubper portion 92 secured
to the spout and g forwardly inclineg lower por-
tion 83 bolted or otherwise secured to the rear
edge of the plate 30. See Figure 5. The lower
end of the spout 91 ig tapered as at 94 to feed the
granular material gainst the belt 23 as it passes
downwardly around the drum 26; and the in-
clined portion 93 of the hopper

form the top of the mold, as
described hereinafter.
As hereinbefore stated, the several belts above
described are formed of a heat-resistant material;
and the granular material used is a silica bearing
substance such as is provided to the market, unhder
the trade name of “Frit” oy “Melt,” and consists
principally of g ground glass bagse. However, it
Is to be understood that the invention is not
limited to the use of any specific product so long
as it is a granular, siliea bearing Substance,
.~ The operation of the form of the invention
above described is ag follows: The granular ma-
terial is fed from the hopper 158, under the edge
80 of the front wan 18 forming a layer A of uni-
form thickness upon the upper lap 23’ of the
belt 23 between the retaining plates 83. The
layer A constitutes the bottom of the mold. At
the same time, material flows laterally through
the apertures 26 under the lower edges 81 of the
side walls of the hopper and over the top of the
retaining plates 83 into the Spaces 87 between
the plates 83 and the side belts 42, forming the
sides B of the mold to the level of the top- of
the plates 83, and ag indicated by the dotted lines
C in Figures 4 and 5. As the trough-like mold
thus formed pbasses forwardly under the: noz-
zle €6, the material forming the bottom A is lev-

which has been supplied to the nozzle in any
preferred manner, flows into the mold, as illus-
trated in Figure 5, to- substantially -the 1ével-of
the sides B thereof the depth being controlled
by the adjustable gauge bar 70. As the trough-
k mold, with the fluig ‘metal
therein, passes beyond the bar 10, the granular
hopper 90 forms g layer-D
Upon the molten metal and the upper edges of
the side portions B of the molds. The metal -in
the mold, as it passes through

The side walls
apart a distance substantially equal

to form the

the machine, grad- 7
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? The rear wall 18

ually cools and solidifies inwardly from the sur-
faces, as indicated at E in Figure 5, forming a
continuous bar or billet &’ of steel, as shown in
The gases from the

faces of the meta]l which prevents oxidation of
the same. As the meta] cools, the coating spalls
off, leaving the billets or strips with clean, un-
oxidized surfaces. The material which spalls off
Inay be reclaimed, ground, and reused by mix-
ing with the material to be fed to the hoppers.

A modification of the invention, barticularly as
to the means for forming the trough shaped por-
tion of the molg, is illustrated in Figures 8 and 9.
In this form of the device, the side retaining
plates 83 are omitteq and the side walls 79 of
the hopper 15 and down spout 76 extend down-
wardly to the lap 23’ of the lower belt 23. Pref-
erably the hopper 75 and down spout 76 are wid-
ened so that the side walls 79 thereof are sub-
stantially in engagement with the inner laps 42
of the side belts 42, as illustrated in Figure 9.
terminates in an edge 80’ po-
sitioned above the belt 23 a sufficient distance
to form a discharge opening {00 of ample size
to permit the flow of the maximum amount of
Sranular material required to form both the bot-
tom A and the side walls B of the mold trough
A vertically adjustable gate 181 is provided
whereby the qQuantity of material released may
be nicely regulateq to provide just the proper
amount of mold forming material for the bot-
tom and side walls. ‘

Located between the discharge opening 100 and
the ‘spout 68 is g horizontally disposed wedge
shaped member or plow 102 with the apex 103
thereof . extending forwardly toward the dis-
charge opening 100 of the down spout. The plow
102 preferably extends forwardly from the noz-
zle 68 and may be secured in position in any de-
sired manner. As illustrated, the plow 102 is at-
tached to the transverse plate 30 as by bolts 104,
and the rear end thereof may abut the inclined
bottom wall €9 of the spout 68, although this is
not necessary, )

Preferably, the lower face 105 of the plow lies
in a plane slightly above that of the lower edge
of the spout 68, although it may be in the same
plane therewith without departing from the scope
of the invention. As the material released from
the down spout 16 advances toward the spout 68
of the pouring nozzle 66, the portion of the ma-
terial above the plane of the face 105 of the plow,
is divided laterally upon opposite ‘sides of -the
spout and forms the side walls B of the mold,
as illustrated in Figure 9. ' :

The central portion of said layer A, for sub-
stantially the width of the strip to be cast, passes
under the bottom wall 69 of the discharge spout
68, which wall is inclined downwardly and rear-
wardly in the direction of movement of the belts;
and the lower edge of said wall 69 will level the
surface of the granular material thereby forming
a smooth level surface to receive -the molten
metal.” When the bottom face 105 of the plow
102 is in a plane above the level of the bottom
edge of the spout wall 69, the slight excess mate-
rial passing under the plow will be pressed down-
wardly by the inclined wall §9 at it passed there-
under, thereby compacting the material to form
a firmer face to receive the metal. This may also
be accomplished in the form illustrated. in Fig-
ures.1.to 8 of the drawings by having the edge'30
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of the downspout wall in 2 plane slightly above
the plane of the lower edge of the spout, as here-
inbefore stated. This forms a smooth, firm and
jevel surface for the bottom wall A of the mold.

In Figures 10 and 11 the plow 102’ is {llustrated
as formed integrally with the nozzle 66 instead
of constituting a separate detachable element as
above described; and it is evident that the plow,
either as a separate element, or as integral with
the nozzle, may be varied in size and contour to
serve the specific requirements of the design of
the device with whiech it is to be used.

In Figures 12 to 14 inclusive a further modi-
fication of the means for forming the mold is
iBustrated. As shown therein, the portion of
the granulayr material to be used in forming the
side walls B of the mold, is fed from the hopper
90 instead of from the nopper 15. To this end,
a pair of jaterally disposed ducts 108 extend
downwardly from the hopper 90 and discharge at
their lower ends into the spaces between the
spout 68 and the inner laps 42’ of the side belts
42. Fach duct includes a front wall 189, a rear
wall 410 and inner and outer side walls f1i and
112 respectively. The lower ends of said ducts
{68 terminate between the spout 68 and the jnner
laps 42’ of the side belts 42 without undue fric-
tion on the latter; and the front wall i39 may ex-
tend downwardly to approximately the level of
the upper face of the bottom A of the mold, al-
though this is not necessary. The rear wall {10
terminates in a lower edge 113 which is spaced
above the belt portion 23’ 5 distance egual to the
desired height of the side walls B. The modi-
fication shown in Pigure 15 is similar to that
llustrated in Figures 12 to 14, except that the
sides t#1 and 112 extend downwardly and termi-
nate on a level with the lower edge of the front
wall 109. A damper {14 may be provided in each
duct 108 for regulating the quantity of granu-
lar material delivered to form the side walls B
of the mold. The top layer D is formed in the
same manner as hereinbefore described.

with the structures llustrated in Figures 8
to 15, inclusive, the cross-sectional dimensions
of the billet may be readily varied, either in width
or thickness, or both, by replacing the teeming
nozzle 68 with one having a spout of the required
dimensions. This will require adjustment of the
means for feeding the granular material to form
a proper mold. In the form silustrated in Fig-
ures 8 to 11 inclusive, this adjustment of the feed
may be accomplished by means of the adjustable
gate 101, it peing understood that in some in-
stances the plow {02 may also need to be re-
placed by one of suitable size. When using 2
nozzle provided with an integral plow, this ad-
justment is taken care of with the change of
nozzle. With the form illustrated in Figures
12 to 14, the inception of the mold cavity is pro-
duced by the lower end of the nozzle, and the
balance of ‘material required for the sides B is
controlled by the dampers 114.

~While ‘the invention is particularly designed
for the treatment of -steel, and has been so de-
seribed, it is to be understood that it is applica-
Ble to the treatment of other metals without de-
parting from the scope of the invention as de-
soribed and claimed.

1 claim:

1. In a device of the class described an endless
helt structure forming a trough having a bottom
and side walls, an upper endless belt cooperat-
ing with said belt structure, said belt structure
extending farwardly beyoud the ‘forward end of
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the upper belt, a hopper above the forward end
of said belt structure and having a down spout
for depositing granular mold forming material
thereon, said spout comprising front, rear and
side walls, the front wall extending downwardly
to the bottom wall of said belt structure, and
the rear wall terminating above said bottom
wall to gauge the depth of the material deposited
thereon to form the bottom of & mold, means for
forming side walls of granular maiterial for said
mold, a spout for depositing molten metal on
said mold bottom between said side walls, &
second hopper for depositing a layer of granu-
Jar material on gaid metal and top edges of said
side walls; and means synchronously for driv-
ing said belts.

9. In a device of the class deseribed, a lower
endless belt, a pair of side endless belts, and an
upper endless pelt; the inner laps of said belts
forming an elongated passageway, rectangular
in cross-section, the lower belt and side helts ex~
tending forwardly beyond the forward end of said
upper belt, a hopper ahove the forward end of
said lower belb and having a down spout for de-
positing granular mold forming material on said
pelt, said spout comprising front, rear and side
walls, the front wall extending downwardly to
said lower belt, and the rear wall terminating
above said belt to gauge the depth of the material
deposited thereon to form. the bottom of a mold,
means for forming side walls of granular ma-
terial for said mold, 2 spout for depositing molten
metal on said mold bottom between said side
walls, a second hopper for depositing a layer of
granular material on said metal and top edges of
said side walls, and means for synchronously
driving said belts.

3. Tn a device of the class described, a lower
endless helt, a pair of side belts and an upper belt,
saiq lower and side belts extending forwardly be-
yond the forward end of the upper belt, a hopper
ahove the forward end of said lower belt and hav-
ing a down spoub for depositing granular mold
forming material on said belt, said spout com-
prising front, rear and side walls, the front wall
extending downwardly substantially to said belt,
and the rear wall terminating above said belt
to gauge the depth of the material deposited
thereon to form the pottom of a mold, parallel
retaining plates having the inner faces thereof in
alignment with the sides of said spout and ex-
tending forwardly and rearwardly therefrom and
forming longitudinal passageways between the
same and the inner laps of the side belts, the side
walls of said spout terminating above the upper
edges of said plates t{o permit granular material to
flow over the same into said passageways to form
the side walls of gaid mold, means for pouring
molten metal onto said granular material be-
{ween said side walls, means for depositing a layer
of granular material over said molten metal and
side walls, and means for continuously and syh-

-chronously driving said belts.

4. Tn a device of the class described, a lower
endless belt, a pair of endless side bels, and an
upper belt, said lower and side belts extending
forwardly beyond the forward end of the upper
pelt, a hopper above the forward end of said lower
belt and having 2 down spout for depositing
granular material on said belt, said spout compris-
ing front, rear and side walls, the front wall ex-
tending downwardly substantially to said belt
and the rear wall terminating above said belt to
gauge the depth of the material deposited thereon
to form the bottom -of the mold, parallel retain-
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ing plates in substantial alignment with the sides
of said spout and extending forwardly therefrom
to form passageways between the same and the
inner laps of said side belts, the side walls of said
Spout terminating in spaced relation above the
level of the upper edges of said plates to permit
granular material to flow over the same into said
bassageways to form the side walls of said mold,
& pouring nozzle for molten metal supported rear-
wardly of said hopper and having a downwardly
and rearwardly extending nozzle, the bottom of
which is spaced from said lower belt substantially
the same distance as is the lower edge of the rear
wall of said hopper down spout, and a second
hopper for granulated material arranged rear-
wardly of said nozzle for depositing a layer of
granular material over the molten metal as it
issues from said nozzle and over the top of the
side walls of the mold.

5. A device as set forth in claim 4, further char-
acterized by a transverse gauge bar adjustably
mounted at the discharge end of said bouring noz-
zle spout.

6. In a device of the class described, a lower
endless belt, a pair of side belts and an upper
belt, said lower and side belts extending forward-
ly beyond the forward end of said upper belt, a
hopper above the forward end of said lower belt
and having a down spout for depositing granular
material on said belt, said spout comprising front,
Tear and side walls, said front wall extending
downwardly to said belt and the rear wall termi~
nating above said lower belt to gauge the depth
of the material deposited thereon to form the
bottom of a mold, a fixed transverse member
arranged rearwardly of said hopper and having an
aperture to receive a pouring nozzle, a nozzle re-
movably secured therein and having a down-
wardly and rearwardly extending spout of sub-
stantially the width of the hopper down spout,
barallel retaining plates extending from the sides
of said down spout to the sides of said nozzle
spout forming passageways between said plates
and the inner laps of the side belts, the side walls
of said down spout; terminating in spaced relation
above the upper edges of said blates to permit
granular material to flow over said plates to form
the side walls of said mold, and a second hop-
per for granular material arranged rearwardly
of said nozzle for depositing a layer of granular
material over the molten metal as discharged
from said spout, and over the side wall of the
mold.
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7. A device as set forth in claim 6 in which the
last said hopper is arranged above the forward
end of said upper belt, and a supporting plate for
said hopper adapted to hold the downwardly mov-
ing granular material against the end of said up-
per belt and deliver said material onto the molten
metal as it issues from the sbout.

8. In a device of the class described, an end-
less belt structure comprising a lower belt and a
pair of side belts, an upper belt cooperating with
said belb structure, said belt structure extending
forwardly beyond the forward end of the upper
belt, a hopper above the forward end of said belt
structure and having a down spout for depositing
granular mold forming material thereon, said
spout comprising front, rear and side walls, the
front wall extending downwardly to said lower
belt, and the rear wall having a discharge open-
ing of ample size to permit bassage of material to
form both the bottom and side walls of a continu-
ous trough-like mold, a spout for teeming molten
metal into said mold, deflecting means located
between said discharge opening and said spout
for moving a portion of the material laterally
to form the side walls of said mold, means rear-
wardly of said spout for depositing a layer of
granular material over the metal in said mold
and means for synchronously driving said belts.

8. A device as set forth in claim 8 in which
the teeming nozzle is removable and replaceable
with a different size nozzle, in combination with
means for adjusting the size of the discharge
opening in the down spout.

10. A device ag set forth in claim 8 in which

% the deflecting means for the granular materia) is

integral with the teeming spout.
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