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To all whom it MAY CONCETrTY:
Be i1t known that I HENRY L. GANTT, of
Fitehburg, county of Worces‘uer and State of

ment in Molds for Steel Ingots, of which the

following description, in connectlon with the

accompanying drawings, is a specification,
like letters on the drawmﬂ's representing like
parts.

The present invention relates to a mold for |

steel ingots, the object of the invention being
to prevent the ingots from cracking alonﬂ*
the surface, as frequently happens with the
molds now eommonly in use, the result being
that the ingot cannot be pronerly forged and
is therefore useless and must be broken up
and remelted. It has been found in practice
that the cracks occur usually where the sur-
face of the ingot is convex or plane, thereason

for this probably being that along such sur-

faces the pressure of the molten steel which
18 exerted against the outer chilled portmn
or skin formed when the steel is first poured,
18 greater than can be withstood by such skin
alone while the heat of the molten steel,
which is given out in the chilling of the outer
surface or skin, is imparted to the mold itself,
causing an expansion thereof, whereby the
mold becomes separated from the skin and

does not assist the same in withstanding the

internal pressure. Furthermore, if there is
a space between the mold and the skin the

- skin will lose heat to the mold by radiation
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only and will consequently increase in tem-
perature and become softer and weaker. It
is desirable, therefore, to reduce the extent of

~ the convex or plane surface or surfaces of
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- 50 tions of the surface of the 1nﬂ*ot

the ingot asfar as possible; and to this end the
mold embodymn' the invention is so formed
that its matrix-cavity comprises a number of
substantially contiguous convex surfaces,
which of course produce corresponding con-
cave surfaces upon the ingot.
stance the ‘‘ferrostatic” pressure, as it may
be called, in forcing the concave skin of the
ingots outward has a tendency to contract
the said skin rather than to streteh the same,
thereby obviating the tendency of the skin

to crack or split apart along the main por-
IFurther-

1| skin of su

In this in-

| more, the projecting or convex portions of

the ingot where the concave surfaces adjoin

fore not only more readily chilled, but also
less subjected to the heat of the molten steel
within, The skin along these portions there-
fore will be of su fﬁclent strength to resist the
tendency to crack, the resulf bemn' that a per-
fect ingot 1s nearly always formed. .

It is obwous from the foregoing descrip-

tion of the effect on the 1n00‘5 (na,mely, the

greater relative rapidity of the chilling effect
Where the convex matrix-surfaces of the mold
adjoin) that similar conditions exist in the
mold itself. In other words, the greater
heating effect along the convex surfaces will

produce’greater expansion along said surfaces
than elsewhere, and consequently

greater

| one another are relatively smaller and there-

35

60

relative displacement due to expansion; but

the exterior of the mold being 1elatlvely
cooler and unexpanded the ‘rendeney of said
surfaces will be to lengthen between rela-
tively-fixed points. It is practicable, there-
fore, in accordance with the invention by
properly proportioning and shaping the ma-

terial of which the mold is made to cause an:

inward displacement of the convex surfaces
in response to this expansion, so that the
main portion of the mold upon expanding
will remain in contact with the ingot and ac-
tually produce a pressure theleon until &

icient strength has been f01med
to resist by itself the ferrostatic pressure.
This may be accomplished by properly pro-

‘portioning the material of which the mold is

made, so that there will be enough material
at the convex portions to conduct away the

‘heat, but not enough material to hinder or

prevent the inward displacement of the mold
along the convex matrix-surfaces.

Flﬂ'ure 1 18 a horizontal gsection of a mold
embodymg the invention.
view showing a modification, and Fig. 3 a
similar view showing a further modiﬂca,tion.

The mold «, which is commonly made of
cast-iron, has the surface of its matrix- cavity

Fig. 21is a similar
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shaped as indicated, with a number of con- )

vex matrix-surfaces a? extending longitudi-
nally along the mold and contiguous 130 each
other at aﬁ the surfaces at o? bemﬂ‘ shown as
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Shﬂ'htly rounded in order to facilitate the
working of the ingot.
it is obvlous tha,t the steel which comes in

contact with the mold at the parts a® will be

exposed to the cooling effect of the mold on
two sides, as 1t were, and will be chilled much
more rapidly than ‘the mass of steel which

comes in contact with the said convex sur-
faces themselves, the mass of steel not only

being smaller, but the cooling-surface larger.

Consequently the skin for med on the prOJect-
ing parts of the ingot is of sufficient strength
1o leSISt all tendency to erack, while the fer-—
rostatic pressure tending to force the weaker
skin outward between sa,ld parts or along the
main surfaces of the mold will obviously tend
to contract rather than stretch the said skin,
thereby obviating all tendency of said skin
to crack under the strain. Ior the same rea-
son it is obvious that the portions ¢® of the
wall of the matrix-cavity have less tendency
toward expansion than the convex portions
a?, and will consequently have less tendency
towmd displacement, especially since they
are held by the cooler non-expanded metal
outside. Thewallalongthe surfacesa®there-
fore will expand between comparatively- -fixed
lines—namely, the portions a*—and in ex-
panding the convex portions will tend to be-
come more convex, especially if, as shown in
Figs. 1 and 2, the material forming the wall
of the mold is properly proportioned to con-

duct away the heat and at the same time to
" allow internal displacement.

The main dis-
placement of the walls of the mold due to
expansion will therefore be inward, as indi-
cated in dotted lines at the upper portion of

Fig. 2, and sald walls will not only remain in j

contact with the surface of the ingot, but
will actually exert pressure thereon, thereby
decreasing to a large extent, if not obviating,
the ‘“‘piping” of the ingot. It is desirable,
however, that there should be a greater
amount of material opposite the convex sur-
faces than at the parts where the said sur-
faces adjoin to absorb the excess of heat

oiven off by the concave surtaces of the in- |
oot and to thereby prevent that part of the |

mold where the concave surfaces are formed
from expanding uniformly throughout. In
the construction shown in FKig.
ample, the outer flat surfaces will obviously
be less heated than the inner convex sur-
faces, having therefore less tendency to ex-

pand, and thereby helping to prevent dis- |

placement of the parts where the convex sur-
faces adjoin. .

In the modification shown in le' 3 prac-
tleally the same result is attmned by sur-
rounding the mold with a confining eylinder
or band a,‘i which may be of steel and which
1s far 61‘1011“‘11 from the interior of the mold

to be_rel&tively unafiected by the heat, which
is to a considerable extent dissipated in the
65 body of the mold before it reaches the said |

As the steel is poured

2, for ex-

pand. To favor the inward displacement of
the convex inner walls, the material at the
exterior of said mold is shown as removed by

forming indentations or recesses a’ opposite

the convex surfaces ¢? so that the walls of

sald recesses can draw towethm as the convex

portions bulge and a,llow the walls of the
mold to remain in contact with the surface of

the ingot, there being therefore sufficient ma-

terial 130 conduet away the heat,without, how-

“ever, interfering with the mwmd dlSIJlELGG—
'ment

In the expanding action  the wall of
the mold has a tendency to bend slightly
along the pELI'tb where the convex surfaces
ad;jom and in order to prevent damage from

such bending in repeated use the exteuol of
the mold may be provided with recesses a’, as

indicated in Fig. 3. 'The material along these

recesses, furthermow may be strengthened

by a strip of wrought- iron o', castinto the cast-
iron of the mold, the wrowrr"ht iron being ca-
pable of wﬁhstanduw the bendmw aetwn for
a longer time than the cast-1ron alone is capa-
ble of doing.

It is to be understood that the action here-

| inbefore described is only temporary and

ceases after the mold has become heated
throughout, by which time, however, the skin

of t.he ingot, has become of sufﬁclent thlekness

to alone “withstand the ferrostatic pressure.
When, therefore, the mold has thus Dbe-
come heated throughout,-it will expand as a
whole and can be 1emoved from the ingot, as
usual.
- It is not intended to limit the 1nve11t10n to
any specific construction of the mold, except
so far as relates to the inner smface of the
wall thereof, sincemodifications may be made

without departmw from the invention.

I celaim—
1. A mold for steel ingots, ha,vinn' subst&n—

| tially the entire surface of its matrix-c cavity

composed of a number of longitudinal convex
matrix-surfaces contiguous to each othel ,sub-
stantially as set forth.

2. A mold for steel ingots, havmn' substan-
tially the entire sur f&ee of its ma,bllx- avity
eomposed of a number of longitudinal convex
matrix-surfaces contiguous to each other, the

thickness of the wall of the mold be.mﬂ' S0

proportioned as to conduct away the heat
with sufficient rapldity to cause the matrix-
surfaces to remain in contact with the cooling
ingot, substantially as described.

3. A mold for steel ingots, having substan-
tially the entire sur face of its matmt cavity

‘composed of anumber of longitudinal convex
matrix-surfaces contiguous 130 each other, the

wall of the mold having indentations e:xtend-
ing longitudinally: ‘LIOHO‘ the outer surface of
the mold couespondmﬂ' to the convex inner
surfaces aforesaid, and a confining-band ex-
tending around the outer surface of the mold,
substantmlly as set forth. - -

4, A mold for steel ingots, 11.5;15,?1111b substan-
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tially the entire surface of 1ts m&trm—eawty
composed of a number of longitudinal convex

‘matrix-surfaces contiguous to each other, the |

wall of the mold havmﬂ* indentations extend-
ing longitudinally &lonﬂ the outer surface
correspondmﬂ' to the convex inner surfaces
aforesald, other indentations .opposite the
parts where the convex surfaces are contigu-

= ous, and a eonﬁmnﬂ‘-band extendlnn' around

the outer surface of the mold substantlally 10
as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

HENRY L GANTT.

Witnesses:
- HENRY J. LIVERMORE,
NaNcyYy P. ORD. '
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