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| Application filed May 14, 1885. " Sernl No. 165,604, (No mnc’lel )

To all whom it may concern:

Be it known that we, ADOLPH MATTHES, of
Cleveland, inthe county of Cuyahogaand State

ot Ohio, and HorACE W. LAsH, of Pittsburg,

in the county of Allegheny and State of Penn-
sylvania, have invented a new and useful ITm-
provement in Ingot-Molds; and we do hereby

declare the following to be a full, clear, and

exact description thereof,

casting steel-ingots. made by the Bessemer,

open-hearth, and kindred processes, its obJect '
being to pr cmde means to cast ingots of com-
paratively small section or diameter from the
large casts of these metals formed in the con- .

verter or open-hearth furnace.

are known as “‘traveling”’ or ‘“‘continuous’ in-

got-molds,in which the moldsareformedinsec-
tions, which fit together and form a continuous

mold,mthm Wthh the metal becomes chilled

and set sufficiently to retain its form, being

then fed from the mold in the form of a long
ingot of small section.

Our invention consists, es&»entnlly, 1n the
combination, in such coubmuous ingot-molds,
of a suppmtmw {rame, tIdVEImO‘ carriers
hinged togetherand moving thereon, _and mold-
sections secured to said carriers and fitting
together to form a continuous mold, wher eby
we are enabled to adjust the sever al mold-sec-
tions on the carriers, to cause them to fit to-
gether properly, and to change the mold-sec-
tions according to thesize or shape of ingot to
be cast.

1t also consists in ecertain improvements in
the construction of the molds and the appara-
tus for carrylng and operating them, as here-
inafter particularly and fully described.

and use our invention, we will deseribe the
same, referring tothe ACCO mpanying drawings,
in which—

Figure 1 is a side view of our contmuous or
endless mold and the operating apparatus.

FKig. 2 is an enlarged side view, partly in see-

tion, of one end thereof. FHig. 31is a cross-sec-
tlon thereof; and Iigs. 4, 5, and 6 are detall
V1ews.

Our improved apparatus is supported in a

i f’, which fit on the outet edges of the mlls |
@, 8o holding the carriers in proper position 8o

] of the frame and the upper portion, B, thereof

being supported in any desirable Wm in Oor on
the casting pit or floor, the frames A and B
being preferably arranged at a slight 1nclina- 55
tion, as fully shown in Fig. 1, the purpose of

{ this position of the apparatus being fully de-

seribed hereinafter. At the ends of the frames
are mounted the sprocket-wheels O, these.

| sprocket-wheels being mounted in suitable 6o
Our invention relates to ingot-molds for

bearings, ¢, and operated by any suitable
power connections, the power being applied.
to the traveling mold through these sprocket-
wheels from any engine or power apparatus.
The frames A and B are provided with tracks, 65
on which travel the endless chain-ecarriers d,

| | the shape of the track and the means of sup-
Our invention has special reference to what .

porting the carriers thereon not being impor-

| tant, as any suitable means for supporting a |
series of carriers on or within said frames may 70

be employed. That illustrated in the draw-
1ngs is found to be well adapted for the pur-
pose, and will be fully described. Extending
out from the faces ¢’ of the frame are the rails
¢, forming the track on which the carriers
travel, the carriers having wheels 7, extending
out ftt the sides thereof, and said wheels ﬁttmn
onsald track, and bemn* provided with ﬂa,noes |

75

on the fmmes, the faces or peripheries of
the flanges /' running on the top faces, @, of
the frames below the rails «. These car-
riers d are connected together at their ends by

suitable pivotsor hinges, ¢, and their end faces, 85

d’, are formed on a bevel or incline, as shown,
this incline being at an angle of about sixty
degrees to the top face, so that when the car-
riersaretravelingaround theendsoftheirames

| the ends of the adjacent carriers will it against go
To enable others skilled in the art to make

each other and form a support for each other,-
as is fully shown in the drawings, the carriers
being braced as they travel around the semi-
circular ends of the frames by means of the
rolls f on the track «, and these inclined end ¢
faces, d’, of the adj acent carriers fitting ag alnst:
each obhel ~

As before referred fo, the fmmes A and B
have the sprocket- wheels C at their ends, and
the ends of the frame are formed curved or 1n
a semicircle, as shown at A’ B/, and the trav-

suitable frame or frames, the lower portion, A, | eling carriers ¢ travel around 'the semicircu-

p" n ' 1 — |
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lar ends of the frames, along the top and the
bottom of these frames, thus forming the end-
less chain carriers. On the under surface of
each carrier is thesprocket-recess d’,into which
the sprocket-teeth ¢’ of the wheel C fit, and by
means of which motion is imparted to each se-
ries of traveling carriers. Secured to these
traveling carriers by any sunitable means are
the molds and covers forming the sections of

the mold-sections g and cover-sections b fitting
together, as illustrated in the drawings, and
so forming the continuous or endless mold.
The means preferred by us for securing these
mold and cover sections to the traveling car-
riers d is fully illustrated, the mold and cover

sections having lugs ¢, which fit into suitable

recesses, i/, within the carriers, these lugs ¢

- bhaving shoulders ¢ at their outer ends, and
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the carriers being provided with bolts ¢*, which
enter said slots 2" below the shoulders 7%, and
so retain the molds within the carriers.

In order to press the molds out and hold
the faces of the molds and covers together we
employ between the carriers and the mold or
cover sections the springs &, and when the
mold and cover sections are brought together
these springs act to press their meeting edges
together in such a manner as to form tight
joints between them, the bolts © allowing this
movement to the mold or cover sections, as
they do not bind tightly upon the body of
the lugs <. The meeting edges of the mold-
sections ¢ and cover-sections & preferably fit
together by suitabletongue-and-groove or rab-
bet joints, %, and similar tongue-and-groove or
rabbet joints, k', are also preferably employed
between the end portions of the mold-sections |
and cover-sections, as shown, so that as these
sections fit together at the ends and the cov- |
ers fit down upon the molds a suitable joint is
formed between the cover and mold and their

- sections to prevent the escape of molten stecl

45

- w’thin the frame L, said frame being secured |

50
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-sections with the longitudinal flanges [, ex-

generally form the lower track, a, on the up--

poured therein.
We prefer to provide the mold and cover |

tending out along the meeting edges of these |
flanges and fitting within a suitable groove, 7,
to the frames A B and extending between said
frames in such a position as to fit over these |
flanges  on the mold and cover sections and |
hold the two parts together, as shown. This
clamping-frame L i8 not, however, necessary, |
as the molds will press against each other
through the springs d°, above referred to, and
the covers it will rest nupon the mold-sections
and be held in proper position by their own
weight and that of the traveling carriers, to
which they are secured. | '~
As the cover-sections and their carriers rest l
upon the mold-sections, as before described, we

per frame, B, along the under surface of said
frame; but the molds and their carriers are
not sapported in this manner when traveling
along the base of the lower frame, A; and for

the traveling mold embodying our invention,

342,920

this reason, inorder to providea suitable sup-
port for them and prevent any great and un-

necessary strain on the hinge-connections e of 70

the carriers,we have extended thebody of the
frame A down below the carriers as at m and
secured them to plates n, these plates n ex-
tending out underneath the carriers and so
forming the tracks a,on which the carriers
rest, as fully illustrated in the drawings, so
that the sagging of the endless chain-carriers
when in this position or the straining of the
hinge-conneections between these carriers 18
entirely prevented.

The ladle p is of the usual construction,

8o

being brought above the runner », and the

metal passing from said ladle into the enlarge-

ment 9° of the runner, whence it flows along
the runner into the mold, as shown, and the
ingot cast passes out from the opposite end
of the apparatus onto a suitable bed, &,

preferably provided with idle-rollers, as at

s; and, as the ingots formed would. be of

such length as to occupy much more space 90 *

than desirable at the end of the apparatus and

be unwieldy to handle, we provide suitable .

shears, ¢, these shears operating across the line
of movement of the ingot cast, and being em-
ployed to shear off the ingot at intervals, so
that it may be removed from the bed S, and
while still at a proper heat sheared into suita-
ble lengths for the small ingots required.
apparatus is set on an inclinein order to cause
the metal flowing from the runner to fill the
mold gradnally, and to prevent the necessity
of a deep pit for operating. It also enables
us to feed the metal from the runner to the
traveling mold without such fall or drop as
will cut out or score the moild, as the runner
can be brought close to the base of the mold,
and the molten steel will low back under the
end of the runner, as shown in Fig. 2, the np-
per surface of the molten steel being level, so
that the steel is poured from the runner into
the molten steel, and the stream of the metal
does not strike the body of the mold.

In order to form a base for the mold when
the pouring of the ingot is commenced, we
employ the block w, corresponding in size and
shape to the cavity of the mold, and this block
is inserted within the mold, being held therein
by the pressure of the mold-walls, or, if de-
sired, fitting into a special mold-section pro-
vided with speecial means for holding it.
These blocks can be made of metal or refrac-
tory material, and as many of them as desired

95’_
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be employed, one being inserted whenever it -

is desired to dividethelong ingots intolengths
or sections, and the shears ¢ be thus dispensed
with.

The operation of the apparatus shown is
substantially as follows: The apparatus being
set in motion the mold-sections and cover-sec-
tions attached to the traveling carriers d are

125

136

caused to travel around their respective -

frames A B by the sprocket-wheels C, the
sprockets ¢ on said wheels fitting into the re-
cesses d’, extending into the under surface of

"""i"";
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the carriers d, and so carrying them a,round,

the semlclrcular ends of the framesand caus-
ing the mold-sections and cover-sections to
fit together at the feeding end and be drawn

apart at the opposite end of the apparatus. |

Theupper frame, B, is preferably made shorter
than the lower fr ame so that the mold-sections
are brought into proper position, and their
rabbeted or tongue-and-groove ends %' fit
into each other before the covers are placed
upon them,and,as the cover-sections rest upon
the mold-sections, the rabbet-joints %', at the
ends of the cover- sectlom and the JOll]tS k,be-
tween the cover-sections and mold: sections, fit
into each other, so that a perfect continuous
mold is formed. I t 1S not necessary that the
ends of the cover-sections and mold-sections
shall coincide. 'Where the clamping-frames
Lareemployed,asthe mold-sections and cover-
sections are brought together the longitudinal
lips or flanges / hb within the grooves 7', and
the mold md cover sections are thus clamped
together,
the mold against which the molten steel is
poured at the commencement of the cast,is in-
serted within the mold and the pouring com-
menced, when the steel will flow against said

block and fill the section of the mold,as shown, |

the moltensteel ranning back under the mouth
of the runner on account of the inclined po-

sition of the mold, and so preventing the cut-

tingoutofthe mold bythedropping ofthe molt-
en metal thereon. The apparatus carrying
the traveling-mold is then set in motion and
travels slowly, and the molten steel from the
ladle p is fed gradually from the runner » into
the mold, the runner » extending some dis-
tance within the mold, so that the steel does
nof enter until the mold-sections are fitted to-
gether. The molten steel of course seeks its
own levelasit flowsinto the continuous mold,

and the ingot 1s thus formed, the ingot so cast
being carried along by the contmuous travel-

ing mold until it becomeq chilled and set suf-
ﬁeienﬂy to be withdrawn from the mold. The
length of the apparatus will, of course, vary
according to the diameter or ‘section of the in-
got to be cast. When the ingot reaches the
opposite end of the apparatus, the cover-sec-
tions /& are first lifted off, as shown, and then
the mold-sections ¢ are drawn from below the
ingot, and the ingot passes out onto the bed
S, the base-block « dropping off as soon as
the end of the ingot passes out of the mold ;

and as soon as the ingot has reached the de-

sired length it is Shemed off by means of the
shears ¢, and the portion sheared off is earried
away by means of suitable tools, and either

reheated and rolled into the form required or
sheared 1nto shorter lengths, according to the

purpose for which it is to be employed. As
the apparatus continues to travel it feeds out
the ingot until a length sufficient to shear off is
again formed, and in this manner the entire
cast from the ladle can be cast by means of the
one continuous traveling mold into ingots of

small section suifable for the formation of |

The block «, forming the base of |

smaller articles, as desired. The size of the
ingots formed, as well as their shape, will of
course vary, and the apparatus may also be
employed in casting ingots of large section.
In illustration of the formation of different
shapes we have shown in Fig. 6 the cross-sec-
tion of the continuous mold where 1t is em-
ployed for casting ingots for the manufacture
of I-beams. By the employment of the car-
riers hinged together and supporting the sec-
tional parts of the mold, which fit together to
form the continuousingot-mold, weare enabled
to remove the mold-sections and replace them
with others, according to the size and shape

70

75

80

of the ingot to be cast, and at the same time

toadjust each particular mold-section, to cause
1t to fit or coincide accurately ‘Wlth the ad-

joining mold-sections. We find that by form-

‘1ng these ingots about four inches 1n diameter
or section we provide small ingots for the
manufacture of wire, nail-plate, and other ar-
ticles,which,when reheated and rolled to prop-

er form, receive all the reduction necessary to
improve their quality without any deteriora-
tion or weakening on account of the frequent

| reheatings and 1Lductlou as is the case when

made from Iarge ingots.

What we claim as our invention, and desire
to secure by Letters Patent, 18— |

1. In a traveling ingot-mold, the combina-

| tion of a supporting-frame, traveling carriers

hinged together and moving thereon,and mold-
sections secured to said carriers and fitting
together to form a continuous mold, substan-
tially as set forth.

2. In a traveling ingot-mold, the eombina-
tion of the supporting-frame having a suitable
track, the mold-carriers pivoted together and
moving on said track, the mold-sections se-

cured to sald carriers and fitting together to

form a continuous mold, and the sprocket-
wheels or similar apparatus engaging with the
mold-carriers, substantially as and for the pur-
poses setb forth.

g0
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3. The combination of the supporbmn* -frame

having the track ¢, the traveling carriers run-

ning thereon, and the mold-sections secured

to the carriers and fitting together to form a
continuous mold, sald carriers being hinged
together and hfwmﬂ' inclined end faces, d,
substantially as and for the purposes set for th

4. The combination of the traveling car-

riers havine recesses 7 and bolts 4°, and the
o b,

mold- Sections having lugs ¢, provided with
shoulders #’ Substantlally as a,nd for the pur-

poses setb fmth
. The combination of the traveling car-

| riel the mold-section, and the spring ¢’, con-

fined between them, Substmltlally as and for
the purposes set for th

6. The mold-sections g and cover-sections A,
supported on the traveling carriers, and hav-
ing the rabbet or similar Jomts between their
meeting edges and end faces, substantially as
and for the 1 purposes set forth.

7. The combination of the mold-sections and
cover - sections fitting together to form the

11§

120
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traveling mold, and having the flanges ! along | within the mold cavity, and having the en-
their meetl ng edges and the cla,mpmo* -frame | largement 7', to receive the metal and feed it
I, substantially as and for the purposes set | gradunally to the mold, substantla,lly as set 15
forth. forth.

5 8. The lower frame having the extensions In testimony whereof we, the said ADOLPH
m along the base thereof, and track-plates n, | MATTHES and HORACE W 1.AsH, have here-
secured tosaid extensions,in combination with | unto set our hands.

the traveling carriers, subqtantlally as and for | ALOLPH MATTHES.
the purposes set forth. HORACE W. LASH. o
1o 9. The combination of the tmvelmo* mold Witnesses: | | |
arranged at a slight inclination from a hori- T. G. KAY, ' b
zontal plane, and the runner T, extendmﬂ‘ JAMES I. KAY. |
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