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TO r:LZZ whom it may concern:

Be it known that I, JOEAN OTTO EMANUEL
TrOTZ, of the city :zmd county of Worcester
and State of Massachusetts, have invented
certain new and useful Improvements in Ap- |
- paratus for Casting Ingots; and I do hereby

 declare that the followmﬂ is a full, clear, and
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-exact description thereof reference being had
to the accompanying drawings,forming a part

of this specification, and in whwh—--—-—- '!
- Figure 1 represents a plan of so much of an:
| ﬂppamtns:. for casting ingots as is necessary
- to illustrate m}?.inven___tion.
view thereof, looking in the direction of arrow
I‘w‘ 3 is a central vertical longi-
Luchnal section upon an enlarged scale, taken
~on line b b, Fig. 1, all the followmn ﬁﬂ*m*es:
Flﬂ‘ 418
a detail su]e view of pmt of the appamtus;
_ Kig. o 1s a central
vertical longitudinal se_etmzl of part of the.
tube andl its casing for conducting the molten
‘metal to the sectional molds forming the ma-

also being upon an enlarn ed scale.

shown in FKigs. 1 and 2.

trix of the apparatus. Figs.6 and7 are trans-

verse sections of said tube and casing, taken
- PIG‘ 8 18:
~anendview thereof,l,oc}kin oin the direction of
arrowe. Fig.9isa transversesection through
- apart of the apparatus, showing the rolls and
their bearings upon which the molds travel,,

onlines ¢ and d, respectively, Fig. 5.

as herema,fter described, the lower portion of

- one of the bottom molds &180 being shown 1n

~ this figure.

35 fand g of Fig. 2, respectively, looking in the
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Figs. 10 and 11 are Transverse
secmous taken at the points indicated by lines

direction shown by the arrow. FKigs. "12 and
13 are side and end views, respeetively, of one

of the pairs of top and bottom molds, shown
a little apart, and in Fig. 12 partly in sec-

tion, to more fully 111118‘51*&1;@ the construction
thereof. Ti igs. 14 and 15 are a side and trans-
verse sectlon respectively, of said top and
bottom molds with the two parts fitted to-
oether as in use, and Ifig. 16 is a central ver-
ticallongitudinal section of the front end of

the first or forward pair of sectional molds of
the matrix for casting each continuous ingot.

The object of my invention is to prm"‘lde an

efficient and practical apparatus for casting
continuous ingots, bars, or rod& from molten

- or fluld metal.

"T'o enable others Sl{ll]@d in the :ert to Wlneh

IFig. 2.18 a side

frame K.

‘my invention appertmn& to better un derstand
the nature and purpose thereof, 1 will now
proceed to describe it more in detail.
- Referring to Figs.1 and 2 of the drawings,
A 1*ep1'esen13q the eastm o mechanism; B, the
mechanism for &utoma‘meally sepm"amng the

top and bottom parts of the molds and start-
ing them on their return journey to the op-

posite end of the machine, as aforesaid.
C,D, E,and K are elevators for holdmg and
a,rrymﬂ the molds at (:11 ‘erent s‘rmﬂes in the

casting opera,tlon

- D‘r E', and F'are hydraulic eylinders hav-
ing piston -rods or plungers adapted to push
the molds laterally when required.

(r represents part of a rolling-mill, and H
a shearing device for severing the cast strand
as reqmred o - |
The mechanism for -

6o

casting the ing oits and
for feeding the molds forwqrd back and lat-

erally, as previously stated, is constructed

and arranged to Operate'in unison, as fol--
Jlows:

The pipe or tube I for conducting the
molten metal to the matrix extends substan-

75

tially in a horizontal line from its nozzle I' to

the elbow I?, thence up vertically, and ter-

minates in the receiving-tunnel I° at the top,
into which said molten metal is poured from
the usual ladle in the ordinary way. Said

S0

conducting-tube is. preferably made of fire-

brick and provlded with an outside iron cas-

ing J, and both are made, as is shown in Figs.
5 130 8 , inclusive, in separable sections of con-
wemem lengths and of the proper shape at

‘the ends to make tight joints when fitted to-
They are made conical-shaped at

gether.
the ends in thisinstance. The nozzle, which
in practice is composed of graphite or other
refractory material, is in this instance se-

cured to the conduetmo*—-tube_ and its casing
by longitudinal rods /zand nuts 72, which &lso

Qo

Serve to hold together the several par*tcs of the

“horizontal portlon and to fasten the same to
‘the elbow-casing J', the other end of said el-

bow-casing bemﬁ in turn ‘rigidly bolted to
The vermecﬂ outer casing or cyl-
inder is also bolted to frame I, and to 1ts up-
per end 1s bolted the tunnel 17,

‘is lined with sunitable refractory material 7,
which extends to and ‘forms a connection
with the fire-brick lining or tube I. The
space. between sald tube Emd Guter c&sma or |

Said tunnel

1027
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c¢ylinder is preferably packed with fire-sand |

e, said packing in this instance extending
down to the elbow-casing J'.

The matrix or mold into which the molten
metal is poured from the aforesaid conduct-
ing-tube I to form the continuous ingots is
composed of a series of pairs of separable
molds L L/, fitting tightly end to end and ar-
ranged to travel forward successively and
continuously at the proper speed to receive
the continuous stream of molten metal as it
discharges from the nozzle of said conduct-
ing-pipe I. The construction of said sec-
tional molds 1s best illustrated in Fig. 3 and
IFigs. 12 to 16, inclusive. 'They consist, as
will be observed, of the top part L and the bot-
tom part L', each pair being alike, except the
pair I* L®, (see Figs. 8 and 16,) which form
the forward extremity of the matrix. These
two parts are constructed so as to form a
tight front end, except for a small vent-hole
[ for the escape of air and gases in advance
of the metal first poured in, which forms the
forward end of each continuousingot. Iach
palr of molds 1s locked when fitted together
by a projection m, formed on one part, which
fits into a corresponding recess m’, formed
in the other part, and each pair is moved for-
ward together by the operation of the bottom
parts L'. Said bottom parts or half-molds
are carried forward by a series of horizontal
transverse continuously -rotating {friction-
rolls M, and pinion N being arranged to rest
upon said friction-rolls, as is shown in Ifigs.
3, 9, and 10, and each provided upon the un-
der side with a continuous rack N', adapted
to engage with said pinion N, as is shown in
Ifigs. 8 and 11. The friction-rolls are in
practice run at a higher speed than the pin-
10mn, S0 as to keep each succeeding pair of
moldsabutted tight against thosein advance,
and thus prevent the accidental discharge of
molbten metal at the joints.

In operation the sectional molds occupy
the positions best shown in Figs. 3, 4, 10, and
11, the top parts L. I* being above the hori-
zontal portion of the conducting-pipe I and
its casing, the bottom parts L' 1.2 below, and
the two surrounding the same, asisshown in
IKig. 10. They are placed in said positions
by means of the automatic carrying and guid-
Ing mechanism and elevators before alluded
to in the following manner: Inthe first place,
before pouring a ‘“heat,” a sufficient number
of sectional molds L I."are loaded upon the ele-
vators D and C (parallel to the conducting-
tube I) to receive the molten metal discharged
at sald pouring, the bottom parts I of said
molds being placed on elevator C, which is
raised so as to bring the bottom of said half-
molds upon a level with the tops of the fric-
tion-carrying rolls M and pinion N, and the
top parts L being placed on elevator D, which
1s raised so as to bring the bottoms of said

‘half-molds on a level with the top O’ (see

Figs. 3 and 10) of guide-frame O. Being thus
arranged and the first two pairs of molds

' (shown in Ifig. 3) placed in position, the ap-

paratus is started up and the half-molds
pushed from their respective elevators by the
hydraulic pushing devices C' and D’ previ-
ously alluded to, the bottom parts onto the
friction-carrying rolls M and the top parts
onto the guide-frame O 1in pairs—that is, a
top mold onto the frame and a bottom mold
onto the rolls continuously and successively
as fast as is required to keep up an end-to-
end connection of the pairs of sectional molds
to form a continuous matrix or mold to re-
celve the metal as fast as it is discharged from
the conducting-pipe I. It i1s obvious that
when the bottom parts are placed on the con-
tinuously-rotating carrying-rolls M they are
at once moved forward thereby at such speed
as sald rolls are turned. The top parts,when
delivered upon the frame O and pushed for-
ward, slide 1n an inverted position (see dotted
lines, Ifig. 10) down the inclines O of said
frame O until they strike the projections O3
O°¢at the bottom of the inclines, which causes
them to tip over by force of gravity into their
normal upright positions, as is shown by full
Iimes in said Fig. 10. When thustipped over,
their forward ends (see Fig. 3) rest upon the
next preceding top part against a stop-roll P
and their rear ends upon a supporting-roll I’
until the rear end of the preceding pair of
molds arrives at the forward end of the last
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top part delivered, when the latter dropsinto

place over its bottom part and is locked
against lateral orlongitudinal motion thereon
by the ears or projections m and recesses m/,
formed in-said parts, as previously desecribed.
An upright rod or bar m?® facilitates the op-
eration of guiding said top molds into their
proper positions over the bottom molds when

they tip and fall over onto the same, as afore-

sald. Hachsuccessive pairof sectional molds
18 in like manner placed in position in the
apoaratus as fast as the preceding ones move
forward out of the way, thus forming a con-
tinuous moving mold or-matrix to receive the
molten metal as fast as delivered thereto.
The first two pairs of molds of each matrix
or series of connected sectional molds are
preferably placed in position by hand, with

~the forward end of the first pair a little in

advance of the nozzle I' of tube I, as is
shown 1n Fig. 3, so as to prevent the metal
as 1t leaves the nozzle coming at once in con-
tact with the end of the mold, which is com-
paratively cool. Otherwise when the molten
metal enters the mold it might cool off to such
an extent by contact with said cooler metal
as to solidify at said nozzle and impair the
proper outflow thereof.

The sectional molds of the matrix are held
in position vertically from just back of the
nozzle forward to where said molds are sepa-
rated from the ingot by a series of spring
friction-rolls M?, which bear downward upon
the tops of the molds. They are held from
moving out of position laterally by flanges N?
N* on the nunder sides of the bottom molds at
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each side of the rack N’, whiech fit- bet“&een
See
If desired, only part of the |
| volls M may be arranged to be tur ned, and as
any convenient dlwmﬂ‘ mechanism may be
employed for opemtmﬂ‘ those that do turn it

1s deemed unnecessary to 111L18t1"&1:6 said driv-

flanges M' M’ on the flletlon—lolls M

Ine mechanism.

The pinion N is 11&11106{1 a 11ttle back of

the nozzle I', as is also shown in Fi ig, 3,80 as

to secure a perfect tightening of the joints

- between each precedmg and followmﬂ‘ pair of
The pinion being thus located 1t 1s
obvious that when the rear end of each pair
~of molds arrives and pass by the action of the:
~pinion they must remain at rest until the suc-
- Conse-
-quently the rear end of any pair of molds can.
never pass forward of the nozzle and allow
the molten metal to escape should any of the
succeeding molds not be fed forward properly
to nmmtam a tight longitudinal eonnoohoni
with one anothel | |

The molds must be removed from 1;]10 in f‘-'“otg
‘when cast, as aforesaid, after its surface has
been sufﬁmently cooled to form an outer coat-
ing or crust capable of retaining the interior

molds.

ceeding pair pushes them forward.

p_ortion while still in fusion a,ud before it is

cooled enough to cause said surface to crack.
and pr oduce an imperfect ingot. |
- In practice the appa]:mus is made of the
proper length to provide a series of connected

sectional molds, or, in other words, a matrix

of sufficient l%nﬂth to permit the metal to be
properly cooled, as aforesaid, before its re-
lease from said molds prepam‘um v to 1ts pas-
sage to the rolling-mill for reduction to rods
-or othe]:' shapes in cross-section.

It is inexpedient to show the full len n‘th of |

the apparatusin Figs.1and 2 and at the same
time illustrate my improvements upon a suf-

ficiently large scale to make the construction

clear, and therefore part of the central por-

- tion 18 broken away, consisting in practice of

45

- the desired length.

50 The sectional molds of the maﬁm ix are sepa-

as many sets of rolls and housin gs similar to

those at each side of the broken. lme asare nee-

essary in connection with the parts of the ap- |
md app‘u atus to |

paratus shown to extend

rated from the ingot and returned to the ele-

vators, as plevmusly stated, in the following

manneyr: Upon each top pm't I of the sec-
tional molds (see Fig. 4 and Tigs. 12 to 16,
inclusive) are formed laterally- projecting
ears o 0, one upon each side near the top edge

~and about central between the ends thereof,

0o

‘hear their top edges :;—md ends thereof.

and near their bottom edﬁes and front ends

are also formed the ears o' o', while upon the

bottom parts I are ﬂlso for med similar ears

or projections p p p' p’, two upon each side
The

purpose of said earsor projections is to form

- bearings adapted to comeé in contact with the

¢ur ved segment-shaped lifting-hooks ¢ ¢ and

 the V-—&haped Sepm‘*&tms rr both fm med 11p0]:1.

frame Q.
forward the projections o’ and p' first come

afm esmd

or secured to the- St&thl’lELly frame Q, as 18
best shown in - Figs. 1 and 4, the ears o en-

wmﬂ* mth the curved hooks g and the ears
o' and p’ with the separating-wedges . 7 on
In operation, as the molds 1N0Ve

111 contact with said wedges 7, the p1 ojectlions
o' above and the pro,]eetlons »' below the
pointed ends thereof, and at the same time
the rear projections p come in contact with

‘wedges s s, also on frame Q, thereby, as the
molds continue to move forward, causing the

same to be separated from the ingot, the
bottom molds droppingonto a series of frans-

verse carrying-rolls R, as isindicated by dot-

ted lines L*, and the Lop molds first slightly
raised at their forward ends by the wedges 7,

and then when the projections ocome in con-~
| tact with the curved hooks ¢, carried up by

the next mold pushing it forward, first asin-
dicated by dotted lines L%, and then when
pushed still farther forward beyond i_tsi point
of equilibrium, tipping over, as shown by L¢,

‘and dropping onto the series of transverse

5

30

9‘3.

inc¢lined carrying-rolls S, down which they

roll until they come aﬁ'a,mst a transverse bar
1. The hydraulic pushmcr device I’ then

| pushes each successive mold laterally onto

the elevator F, and when all the top molds of

05

one heat have been deposited thereon they

are removed by the elevator and allowed to

cool preparatory to reusing the same for an-

other heat orpouring. The bottom molds are
similarly disposed of after they have rolled

ICO

down to the proper point to be removed from =

the carrying - rolls, which are also inclined
downward from the front towmd the rear, as

|is indicated in Figs. 2 and 4. 1 do not of

course, limit myself to any special way. of
pushing the molds from therolls or to any spe-
cial elevator or other transferring mechan-

1sm, the. h} draulic devices and elevatms be-
ing ShOWIl in this instance simply to serve as

an 111115131'&‘51011 of one way of effecting said re-
moval &nd tlansfer In practice the projec-
tions o', p, and p’ are simultaneously caught
by the wed?‘es r and s and directly after they
come in contact the projections ocengage with
the curved lifting-hooks ¢ and are tipped
over, as aforesald Therefore the bottom
and top molds roll down their respective in-
clines to the elevators aﬁr abc:ut the same
time.

The forwmd bo‘ntom moldq are kept in con-
tact with the ingot, after passing by the last

friction cauymg,-mll M, by flanges on the
main frame at each s1de of the mold.s

(see
dotted lines p?, Blﬂ' 4,) upon which the lat-
eral projections p’ on.the molds rest, said

‘projections being made longer than the oth-

ers, as is shown in Fig. 15, for this. purpose.
The projections p as will be observed, do
nob extend quite 1.1p to the separ&tmfr-wedﬂes

| dmp down by thelr own wel ﬂ*ht When arrw

Ordm&rﬂ}f the bottom molds Wlll_

105
110
115
120
rzg5

1-3(_3 '. 2 E




10

20

30

40

55

60

this heat 1s discharged.

4 560,661

ing at the proper point, and the wedges r s

simply serve to start the molds in case they

stick to the ingots.
YWhen the bottom molds are pressed down

and separated from the ingot, they are pref-
erably in practice first deposited onto a sutt-
able carriage adapted to be moved up under
the molds to receive them and to then de-

scend and deposit them onto the inclined

rolls, therebypreventing them from dropping
with too heavy a blow upon said rolls. As
any suitable device may be employed for this

purpose and 1t does not constitute an essen-

tial feature I have not shown the same in
the drawings.

As fast as the sectional molds are removed
from the ingot, as aforesaid, it moves for-
ward in 1ts completed form and while still in

a red-hot or malleable state passes between

the rolls of the rolling-mill, and is thereby
reduced to rods or other shapes in cross-sec-
tion .in the usual way all by a continuous
and automatic operation, from the operation
of pouring the molten metal to the completed

product. 1 do not limit myself, however, to

the combination of a rolling-mill with my

improved ingot-casting apparatus, as said

operations may be pertormed independently,

1f desired, by incurring the additional trouble
and expense of reheating said ingots before
rolling. When the first pair of molds are re-
moved from theingot, leaving the same with-
out support, 1t might sag down, being in a
malleable state, and would then require to
be supported and guided to the carrying-rolls
and rolling-mill. This may be done by ar-
ranging an inclined platform G’ (see dotted
lines in Fig. 4) between the casting appara-
tus and a series of carrying-rolls preferably
used between the apparatus and the rolling-
mill, only one of which, G, is shown in the
drawings. 'The purpose of the shearing de-
vice Il 1s to cut off the imperfect ends of the
metal, or to cut apart the continuous metal
into the desired lengths. °

Having described the apparatus in detail,
the operation thereof may be briefly summed
up as follows: Assuming that the apparatns
1s ready for operation, with the sectional

molds on the elevators and the metal ready
to pour, said metal is released and allowed

to discharge, as usual, into the tunnel I° in
a.continuous stream until all the metal of
Ifrom the tunnel 1t
flows down through the conducting-pipe I
and its nozzle I' into the first pair of molds
1* 12 whose forward ends are closed, and
fills said molds from said closed ends back to
the end of the nozzle, and as the molds are

moved forward the continuous stream of mol-

ten metal fills the same, a constant pressure
being maintained by the weight of the metal
above the level of the molds, and in conse-

- quence no ‘‘ pipe” can be formed, except in

the very last part of the ingot at the end of
the pouring of each heat. 'The graphitenoz-
zle of the conducting-pipe I is made suffi-

ciently tight in the molds to prevent the es-
cape of metal around the same, but not so

tight as to bind therein as the molds are
moved forward. Theset of molds constitut-
ing the matrix of one heat having been filled

and the forward molds removed successively
and returned to the elevators, as previously

described, another set of molds properly

cooled for another heat areset inmotion, and.

the above operation repeated, and so on con-
tinuously for each pouring. As each pour-
ing or heat is made into one continuous 1n-
oot and only the last part of the same has to
be ““‘cropped” or cut off the percentage of
““croppings” is very much smaller than it
cenerally 1s. It will also be apparent that as
the poured and cooling metal is always un-
der pressure, from the fact that the supply
comes from a higher level than the molds,
the -cast metal 1s of a uniformly solid and
even texture, and consequently of superior
quality.

By my improved process of casting the in-
gots and rolling the same by a continuous
operation a large saving in fuel and labor
may be effected while at the same time ma-
terially enhancing the value of the product
by removing the possibility of pipe being
formed therein, as aforesaid.

Although I have shown and describedonly
one line of molds and mechanism for pouring

the metal therein and for feeding forward

and -otherwise operating said molds the con-
struction and arrangement of the apparatus
may be such as to admit.of the use of several
parallel lines of molds without departing from
the principle of myinvention. Ialsoreserve
the right of making the sectional molds of
any desired shape suitable for the purpose.

Having now described said invention, what
I claim therein as new, and desire to secure
by Letters Patent, is—

1. Anapparatus forcastingingots compris-
ing the following elements, towit: an incased

| tube for conducting the molten metal from

the usual ladle to the matrix, consisting of a
horizontal part provided with a nozzle at 1ts
forward end composed of suitable refractory
material, also having an elbowat the opposite
end of said horizontal part and a vertical part
extending up from said elbow terminating at
the top in an enlarged or tunnel-shaped end;
a moving matrix composed of a series of pairs

of removable, sectional molds, with the two

parts of each pair fitted and locked together
laterally, and each successive pair fitted end
to end over the horizontal part of the afore-
sald conducting-tube; mechanismfor convey-
ing said sectional molds from suitable plat-
forms or elevators and depositing them 1in
thelir proper positions in the apparatus, and
forfeeding forward said molds; also for sepa-
rating the molds from the completed ingot
as fast as 1t becomes sufficiently cooled to be
released, and mechanism for transferring the
sectional molds after removal, back, and lat-
erally onto suitable platforms or elevators
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pliepﬂmtm? to beil‘.iﬂll"'eused When 511 f :
cooled, wbsta,ntmlly as and for the pm 'DOSe
set; forth.

2. In an appamtus for 0&8‘[1110 ingots, the

horizontal conducting-tube, inclosed Wlbhuy
an outer casing, and h:ewm asuitable nozzle,

alsohavinganarm extendmn‘ vertically there-—

" from prowded with a tunnel—shaped opening
at 1ts upper terminus into which the molten
metal may be poured in combination with a

._..IO

nozzle end of

removable, moving matrix surrounding the

1110113@11 metal in front of said nozzle as fast as

it is discharged thel'efrom, substantially as
shown and spect

3. In an apparatus for casting ingots, the
]101*1z011m1 conducting-tube mclosed within |

1ed.

~anouter casing, and havm a suitable nozzle,

20

also having an arm eatendmﬁ' vertically there—

from pl‘OVlde with a Lunnel«-shaped opening
at its upper terminus into which the molten

~metal may be poured, and means for support-

~the under side of each;
“tion-rolls and a pinion for feeding the same
forward; the top parts of said sectional molds,

- 30

35 1

40

- aninclined frame havmﬂ' projections near the

ing and holding the various parts,in combi-

nation with the bottom parts of the sectional

molds, having a continuous rack formed upon
suitable rotary fric-

means for transferring the same from the ele-

vator or platform 01:1130 the tops of the bottom

parts and for locking each pair of sectional

molds together, and means for holding the

series of molds or matricesin position whﬂe be-
ing fed forward, substantially as -11:1d for the
purpose set forth.

4. In an apparatus for e&stm 0 11100138., the

molten-metal conducting-tube, a,nd the bot-
_tom of the sectional molds and their supports,

in combination with the top parts of said sec-

tional molds, and means for transferring the
same from the elevator or platform onto said

bottom parts, consisting of a pushing device,

bottom thereoffor tlppmﬂ‘ over the par‘rs when
they come in contact therewith, and a stop and

supporting-roll, substantially as specified.

5. In an &ppantus for casting ingots, the
combination of the supporting- fmmework
with a conducting-tube consisting of an in-

~ternal pipe made in sections of refractory ma-

55

6o

terial fitted end to end, and having a nozzle
at its forward end composed of

graphite or
other suitable refractory material, a portion
of said pipe being horizontal and part vertical
and provided at the upper terminus of its ver-

incased in a metal cylmder ‘having fire-s .zmd
or other suitable material mterposed between

the two, thehorizontal part and the elbow con-

necting said horizontal and vertical parts also

being arranged within a metal casing fastened

towether and {o the frame by means of suit-

| ::Lble rods, bolts and nuts, substantmlly as and

for the purpose set forth.

ciently

said conducting-tube and fed
forward at the proper speed Lo receive the

tical part with a tunnel-shaped end lined with
t*meetory material, said vertical part being

6. In an apparatus for casting 1110'ots the

combumtwn of the sectional molds of the ma-

| trix having lateral projections thereon as de-

scribed, a,nd mechanism for separating said
molds from the finished ingot and conveying
the same back to the clev&tors to be reused;

consisting of stationarylifting and S_epamtmo

wedges constructed and anﬂ‘ed so as to en-
gage »with said lateral pm]eetmm as the molds.

are moved forward, and separate the two
halves of each bectmn thereof, and discharge
the same upon inclined carrying-rolls ar-
ranged respectively, above and below the 1in-
oot, down which they travel by force of gravity
antil stopped opposite the elevators, and de-

vices for pushing said half-molds from their
respective carrying-rolls onto said elevators,

substantmlly as and for the purpose set forth.

7. In an apparatus for casting ingots, the
combination of the top molds of the matrix
having central, lateral projections near their
upper edges and near the lower edges of their
front end% with the stationary lifting and tip-
ping-over hOOLS the stationary S@p&l‘&tlllﬂ-
wedge, the series of transverse carrying-rolls,

arran ﬂ‘ed upon anincline down which said top |

molds. travel, the stop at the foot thereof; the
pushing demce for transferring said 11101(18
from the rolls tothe elevator, pla,t-form, or car
and the supporting-f ramework substantially
as shown and specified. | |
3. In an apparatus for casting 111W0ts the

combination of the bottom molds of the ma-

trix having lateral projections at each end
near the top edges thereof, with stationary
Sepamtmﬂ Wedﬂ'eb against which they 1m-
pinge, and are thereb3 rremoved from the com-
pleted ingot; the series of transverse carry-
ing-rolls arran ged upon an incline down which
said bottom molds travel; the pushing device
for transferring the molds onto the elevator,

platform or car, and the supportmmfrmne-

1ed.

work, substantially as shown and specifi

9. An apparatus for casting ingots, con-

sisting of an incased conductmn*-tube f011"_con-
veying the molten metal from_the?ustml ladle
to the matrix, said tube extending vertically
from a receiving-tunmnel at the top, thence
horizontally and terminating at its lower end
in a nozzle of suitable 1*efraet01"} material; a
moving matrix composed of a series of pairs
of removable sectional molds locked together
laterally and abutting _10ngitudinally over
the horizontal part of said conducting-tube;
mechanism for conveying said sectional molds
from suitable platforms or elevators and de-

positing them in their proper positions in
the apparatus, and for feeding forward said
‘molds, also forseparating the molds from the
_completed ingot as fast as- it becomes suffi-

ciently eooled to be releaséd, and mechanism
for transferring the sectional molds after re-
moval, back .‘:L]fld laterally onto suitable plat-
forms or elevators pmpam‘uory to being re-

used when sufficiently cooled; in eembmatwn .

with a rolling-mill for 1‘educm g the ingots, as
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fast as completed, to rods, bars, plates or
other shapes in eross-section, substantially as
and for the purpose set forth.

10. An apparatus for casting ingots, con-
sisting of an incased conducting-tube for con-
veying the molten metal from the usual ladle

to the matrix, said tube extending vertically

from a receiving-funnel at the top, thence
horizontally and terminating at its lower end
1n a nozzle of suitable, refractory material; a
moving matrix composed of a series of pairs
of removable sectional molds locked together
laterally and abutting longitudinally over
the horizontal part of said conducting-tube;
mechanism forconveying said sectional molds
from suitable platforms or elevators and de-
positing them in their proper positions in
the apparatus, and for feeding forward said

molds, also for separating the molds from the
completed ingot as fast as it becomes suffi-
ciently cooled to be released, and mechanism
for transferring the sectional molds after re-
moval, back and laterally onto suitable plat-
forms or elevators preparatory to being re-
used when sufficiently cooled ; incombination
with a rolling-mill for reducing the ingots, as
fast as completed, to rods, bars, plates or
other shapes in cross-section, and a shearing
device for severing the metal into the desired

20

lengths, substantially as and for the purpose 3o

sef forth.
JOHAN OTT0O LMANUEL TROTZ.

Witnesses:
A. A. BARKER,
W. B. NOURSE.
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