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4 Claims,

This invention relates to molds, and particu-
larly to air-cooled molds suitable for casting met-
al ingots, for example, elongated slabs of non-
ferrous metal such as are adapted for rolling into
sheets.

The various prior types of air-cooled molds in
which a pair of mold sections were fastened to-
gether to form an ingot-casting chamber have
not provided as good service as desired. In par-
ticular, the average working life of such molds
has been. undesirably short because of the dis-
tortion or breakage caused by the tremendous
stresses arising from the expansion of the mold
parts on heating and contraction of the same on
cooling. . - :

In the so-called “hook-type” air-cooled mold;

which has been extensively used in the casting of
slab ingots, the two mold sections are fastened
in operative position by driving hooks attached
to one section into place over pins on the other.
In order to prevent the bulging of the mold sec-
tions between the fastening points, which other-
wise would occur after use in a limited number
of heats to such an extent that the mold could
not be completely closed, it has been necessary
to provide mold sections of rugged construction,
for example, having heavy reinforcing ribs on the
external surfaces of the working faces. This not
only slows down the rate at which heat can be
removed from the cast metal charge, but also
_gives rise to uneven temperature distribution and
_therefore additional stresses in the mold due to
the abrupt changes in thickness. The stresses
occurring during the operation of such appara-
tus are necessarily localized, thus accelerating
the breakdown of the metal structure, as shown
by the fact that breaking of the mold sections
almost invariably takes place at one or more of
the points of fastening. A further disadvantage
of this type of mold assembly is that the upper-
most hooks are necessarily fastened some dis-
tance from the top of the mold, and accordingly
the upper ends of the mold sections tend to bend
outward in use; the resulting ingots therefore
have excess thickness of metal at the top end
which in many cases must be removed before the
subsequent operation of rolling into sheets.
Modifications which have heretofore been pro-
posed in order to overcome certain disadvantages
have either not fulfilled the objectives in practice

or have involved additional serious deficiencies.

Prior efforts have failed to provide apparatus
characterized both by simplicity of construction
and greatly improved durability.

Difficulties with the prior types of mold are 55’
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considerably magnified in. the casting of large
ingots, such as the slabs, produced in accordance
with modern practice, which are over six feet
longl,{ up to two feet wide, and up to several inches
thick. - .

An object of this invention is to provide an
air-cooled ingot-mold of simple construction hav-
ing greater durability than prior molds.

A further object of this invention is the pro-
vision of a mold so constructed as to minimize
localized stresses during the production of cast :

“metal ingots,’

Another object of this invention is to provide
an air-cooled ingot mold free of the disadvan-
tages of prior molds. L S

Other objects will be apparent from the follow-

In accordance with this invention, generally
stated, the foregoing objects ate secured by pro-
viding a pair of substantially rigid frames. for
retaining complementary mold sections in posi-
tion for receiving molten metal for the produc-

tion of cast ingots, while distributing and absorb- -

Ing the stresses incident to this operation. The
sections of the mold are so constructed as to
avold harmful stress gradients during operation
and, in the interlocked position, to provide sup-
port to the lateral walls, preventing the outward .
opening of the same. The frames are of open
structure, facilitating the rapid dissipation of the
heat which must be removed from the ingot and

" mold before they can be handled.
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In the drawings forming part of this specifica-
tion, there are shown, by way of illustration, &
number of views of apparatus forming one em-
bodiment in accordance with this invention, as
follows: ) )

Figure 1 is a perspective view of the frames and
mold sections assembled in position for receiving
molten metal;

Figures 2 and. 3 are respectively front and side
views of the same;

Figures 4 and 5 are respectively fragmentary
sectional views taken along lines 4-—4 and 5—5§
of Figure 2; i i
 Figure 6 is a longitudinal section along line ,
6—6_ of Figure 2; . .

Figures 7 and 8 are respectively front and side
views of a mold section; and '

Figure 9 is a side view of
tion. , ) .

In the improved air-cooled ingot-mold of this

the other mold sec-

- Invention, a support for mold sections is provided

consisting of a front frame [ and a back frame
2. Each of these frames.is preferably: of ‘one-
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piece construction, formed of cast steel of sub-

stantial thickness, and consists of a pair of ver- -

tical end-posts connected by means of a plu-
rality of bars into a rigid open structure. Hinge
members 3, integrally formed with the frames,
are provided at the base and are adapted for be-

ing fitted together and forming a hinged joinf ' '

between the frames on insertion of the pin 4.
For fastening the two frames together, a plu-
rality of lugs are provided, integrally formed with
and extending laterally from the end-posts in co-
operating positions. When the fastening means
consist of the preferred bolt and: socket assem-

10

blies shown, the front frame is provided with .

transversely-slotted lugs 5, each of which. is op- -

posite a pair of lugs 6, having a longitudinal bore

adapted to house pin 7, on the back frame.
Threaded sockets 8, pivotally connected with lugs

6 by means of trunnions 71, are adapted to be’

swung into position aligned with the slots of .lugs
5, and the frames may then be fastened together
by tichtening bolts 9 within the sockets 8, the
bolt-heads being provided with collars 10 ex-
tending over the edges of the slots in lugs'5.. .
The ingot-casting chamber is formed. of com-
plementary mold sections, a front I'f and back
{2, each of which consists of a simple metal cast-
ing and is characterized by a projection-free ex-
ternal surface opposite the working face. Back

section 12 is provided with longitudinal end walls.
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13, bevelled at the external edges, which are -
adapted to form a tight fit within a pair of lon-

gitudinal grooves 4 bordering the working face
of front section tI. The longitudinal edge por-
tions. of front 11, beyond the grooves: 14, are
somewhat thickened in order to support end
walls 13 and prevent the outward opening there-

" of, which would occur in the. absence of" such

provision after vrepeated casting operations.
Lugs 6 are provided on the mold sections for
fastening the same to the respective frames, by
means. of clamps IT bolted thereto. Front {1 is

provided with a horizontally extending base por-

tion 15, adapted for insertion to form-.a tight. fit
between end walls 3 of back 12,

slightly thicker at the center than at the edges.

It has been found that the durability of the

mold sections is considerably enhanced when

their external surfaces opposite the working faces

are smooth, that is; free of projecting parts: such
as reinforcing ribs. Accordingly, harmful stress

gradients during the casting. process are avoided:

by providing mold sections which either are of

substantially uniform thickness at the working-
face or gradually increase in thickness from the.

longitudinal edges to the center of the working
face.

Adequate distribution of the stresses arising
during operation.is insured by the provision.of a

plurality of fastening devices evenly spaced‘albng

the frame end-posts, one set being. placed near

the top and anotker near the bottom: of the.

mold sections. Excellent results have: been: ob-
tained in casting slab ingots about six.feet long
by the use of five pairs of bolt and.socKet. assem-
blies evenly spaced along the frames, and of six
stich sets of fastening means for 1n¢fots about
eight feet long.

In -operative position, contact is provided be-
tween the frames and -the mold sections, for the

support of the latter, at-a number of projections
18, integrally formed on: the frame-and preferably-
symmetrically. disposed:. with: respect to: the as--

sembly: fastenihg meéans.. . Accordingly; unob~

Both working
faces taper inward, providing a mold chamber
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structed lateral openings are provided between
the frame and the mold sections, in addition to
the relatively extensive front and back openings
of the frames, for the free circulation of cooling
air at the external surfaces of the mold sectiohs.

In operation, a number of the above-described
ingot-mold assemblies are mounted along a
channel (9, adapted to receive base 20, forming
a unitary extension of back frame 2. Back frame
2 is preferably fastened in slidable engagement
with' rack~bar 21 by means of clamps 22. To
facilitate. the pouring of molten metal, a funnel
23 of usual construction may be attached at the
top: of the assembled mold in any.suitable man-
ner, for example;, by means of pin 24 inserted
through pierced tabs 25 on back section f2.

On receiving a- charge of molten metal, the
mold sections undergo & large rise in tempera-

“fure and therefore an appreciable expansion. In

the present improved assembly, however, this ex-
pansion occurs to & considerable extent in the
vertical direction, thus largely avoiding deterior-
ating effects on. the parts; since sections It and
{2 are free to move longitudinally both with re~
spect to one another.and to the frames:

After the metal charge has solidified’and cooled
to a. convenient handling temperature, bolts 9
are loosened and swurng out of engagement with:

. the slots of lugs 5, the front frame I, to which

section I'L is fastened, is swung forward to open
the  mold, and the slzb ingot may then be re-
moved. The mold assembly may thereupon be.
closed to receive another charge of molten metal..
Replacement of either the front section ¥l or
back section 12 may be simply and rapidly ef-
fected wlrenever desired merely by. loosening
clamps T, substituting the new for the used ssc-
tion, and tightening clamps IT over lugs f6.

As an added' feature of flexibility, frames of

" any given size may be utilized to enclose a variety

of sizes of mo;d“ sections, capable of producing.
slab ingots differing as much ds several inches in
width. . Accordingly, a much smaller humber of

. frames’ is requrred than. would otherw1se be, the.

case. .

Ay indicated in. the drawmgs, the frames are
substantially thicker “than. the mold sections.
For example, in & preferred embodiment, the

- frame: end-posts and connecting bars consist of

cast steel one. and three-quarter ‘inches thick,.
while the: thickness. dimensions of the mold sec- -
tions formed of cast seini-steel or similar metfal
alloy, are respectively, for the mold. front,.one
inch at the working, face dnd one and & quarter

"inches at the edges beyond the grooves, and, for

the mold back, one” and a-quarter inches at. the
center and three-quar ters of'an inch. at the edges
of the working face.

The novel type. of air-cooled mgot mold as-
sembly disclosed. herein permits the use off mold’
sections™ which  are considerably lighter than.
those Heretofore employed. For example,. mold
sections of~the present type may have a.weight.
amounting to about 75%. or less-of the weight of’
the: prior “Hook™’ type mold sectlons ploducmg
ingots of the same size..

The "exceéss weight™ of the’ prlor “hook” type
mold is-due partly to the heavy external ribis pro-
vided, as has been’ customary in the art,.for re-
inforcing both the front and- back mold sectlons
Such- ribs cause & variation in thickness at the
working faces of the mold sections; for example,
in the case of a mold: producing ingots- of rec-

.. tangular cross-section: 12% inches long: and: 134
75

inches- wide; from. two and- one-eighth inches at
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the ribs to one inch between the ribs, which vari-
ation is sufficient to create harmful stress gradi-
ents during casting operations.

‘While in the above-described embodiment, the
frames have been described as formed of cast
steel, it is to be understood that other suitable
metal alloys or different methods of fabrication
may be useful; for example, the frames may con-
sist of ‘welded structures. The bars connecting
and reinforcing the frame end-posts may be of
any suitable type providing a rigid frame and
rot obstructing the circulation of air at the ex-
ternal surfaces of the mold sections. Although
the described bolt and socket assemblies are pre-
ferred for securing the frames together, other

10

15

suitable types of fastening means may at times °

be employed. )

The outstanding advantage of the ingot mold
assembly in accordance with this invention is the
considerable increase in durability which it pro-
vides. Thus, in extended tests of molds, pro-
ducing copper alloy slab ingots, in which : the
present apparatus was compared with the prior
“hook” type, the mold sections in each case con-
sisting of castings of the same semi-steel alloy,
the average life of the mold members in accord-
ance with this invention was from two and a half
to three and a half times that for the prior
molds. It is furthermore noteworthy that the
ingots produced with the present mold are of
substantially uniform thickness throughout their
length. The durability of the frame members is
of such high order that no signs of deterioration
are present even after extended use, and the
frames can accordingly be expected to outlast
many sets of the mold inserts.

It will accordingly be seen that the objects of
this invention are accomplished in the provision
of an air-cooled ingot mold assembly having out-
standing durability, convenience and ease of op-
eration, and which is capable of producing slab
ingots of excellent quality. The foregoing de-
scription is to be considered as illustrative rather
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than restrictive as various changes in structure -

or materials are contemplated within the spirit
of the present invention and without departing
from the scope of the appended claims.

Having now described the invention, what is
claimed as new and is desired to be covered by
Letters Patent, is:

1. An air-cooled ingot mold comprising a pair
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of substantially rigid hingedly-joined frames each
consisting of an open one-piece structure of
elongated end-posts connected near the ends and
at intermediate points by bars, spaced projec-
tions integrally formed on the said end-posts, a
mold section held in each frame and having
longitudinal contact therewith solely at the said
projections, said mold sections being adapted to
interlock forming a- chamber open at one end,
and-means forcing the said frames toward one
another to interlock the said mold sections.

2. An air-cooled ingot mold comprising the
combination of a pair of  substantially rigid
frames each consisting of an open structure of
end-posts connected near the ends and at inter-
mediate points by bars; a mold section, having a
substantially smooth external surface, clamped
in each of said frames, one of said sections hav-
ing side walls adapted to be received by longi-
tudinal grooves in the second section and said
second section being thickened at the edges be~
yond the said grooves and being provided with a
base fitting closely between the said side walls;
and means forcing the said frames toward one
another to interlock the said mold sections.

3. An air-cooled  ingot ‘mold comprising the
combination with a pair of interlocking mold
sections of'a pair of substantially rigid frames,
each consisting of an open structure of end-posts
connected . near the ends and at intermediate
points by bars; a plurality of means on the end-
posts for forcing the frames toward one another;
and a plurality of projections, symmetrically dis-
posed on the said end-posts with respect to the
said forcing means, contacting the said sections |
for holding the same in interlocked position. -

4, An air-cooled ingot mold comprising a pair

‘of substantially rigid hingedly-joined frames,

each consisting of an open structure of -end-
posts connected near the ends and at inter-
mediate points by bars; a pair of smooth-sur--
faced interlocking mold sections, adapted to form
an elongated chamber open. at one end, in said
frames; a plurality of spaced projections on the
said ‘frame end-posts contacting the said mold
sections near their longitudinal edges; and means
forcing the said frames toward one another to
interlock the said mold sections,
- EDMUND G. MITCHELL,
HARRY C. SCHAPER.
EDWARD HARTSHORNE.




