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T'o all whom it may concerns

: steel, in the use of the niolds in casting in-
Be it known that T, Witrian

gots, the molten steel tends to bite intg the 55
wall of the mold and absorbs the laminar or
plate grdphite, thus shortening the usefnl
life of the mold. F urthermore, the sand
which sticks to the molds under the old
practice becomes contaminated with iron 60
particles and general fereign matter so that
a considerable portion of this sand is lost.
It also frequently happens that the sand
Will tend to fuse to the sides of inner walls
of the 1iiolds and therefore a workman is re-
quired to go over all the molds to be sure
that all of the sand is free from the mold
walls. Since the matrix portion is formed
by the inner walls of the mold, thie most im-
portant surfaces are the least acecessible. 70
The present invention comprises a method
of treating ingot molds to overcome the
difliculties of the known prior art, to eflect

Hirwe Rau-
AGE, & citizen of the United ‘Stat'efs‘,[ll'gési.’di‘n“tg
at Girard, in the county of Trumbull, State
8 of Ohio, have invented certain neiv And use-
ful Improvemeénts ih Methods of Treating
Ingot Molds, of which the following i3 a
specification. N '
The present invention relates broadly to

10 metallurgy, and fore especially to a method
of treating ingot molds, and the ingot mold
resulting from the treatment.

Heretofore in the art of manufacturing
ingot molds it has been the practice after
the inolds were cdst and sufficiently cool to
be sifely handled to strip the ingot molds
fromi the core bar and flask, allowing as
much molding sand s possible to remain on
the mold, and then the hot molds were
20 stacked ‘in a pile known as s “hot pile”,
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The molds in the hot pile were permitted to
gradually cool, dfter which they are lifted
from’ the pile and shipped to their destina-
tion. Tt is the Practice in soiiie plaits to
permiit the core bais to reindin in the ingot
inolds until the molds aie cool in order to
turther facilitate the cooling gradually, but
this treatuient ties up equipiert and is not
satisfactory. ' This ciistom' of the prior att

produce a novel and better
ingot mold. Broadly, the present method
comprises stripping “the inolds from the
molding sand, completely cleaning all sur-
fiices of the molds, chilling the surfaces
slightly, and tlien enclositig the mniolds in a
chamber having lieat insulating walls so
that the heat given out by the hot molds
will be conserved and wil produce an at-

i making 4 “hot pile” is ihtended to permit
the molds to cool off gradually and thereby
béconie annealed to relieve any stresses or iii-
teinal strairis which mdy have developed
diiring the moldiiig operations and crystal-
liziiig of the metal on freezing. Tt will ap-
pear that the molds placed in the Lot pile
first were those ‘Which were remioved last,
and that the molds which were placed last in
the hot pile were those which were removed
first. The ascending heat currents ovet the
hot pile auses a draught of cofd air toward
the hot pile «which strikes the molds on
the outside of the pile, ‘and subjects them
to_the ridst seveie cooling conditions. It
will be observed that from this old procedure
it is impractical and impossible to subject
each mold to thie same heat treatment conse-
quently no two molds will come ‘ot of the
pile in exactly the same annealed condition.
This old practice furthérmore tends to per-
niit the carbon to precipitate out as lamirnar
or plate form of carbon; and when such
molds are subjected to the hLeat of niolten

mosphere in which the molds are very slow-

ly cooled by substantially uniform radiation
Troni all surfaces thereof, it being iinder- us
stood that if the remiaining or residual Keat

in the molds is not sufiicient to complete
the annealing operation; that additional
heat may be introduced into the chamber to
obtain the desired result. ' ‘ 80
-~ While the present method nay be carried
out in different specific ways, the preferred
procedure is to pick up the molds by the
stripping lugs, or in any other convenient
way, as soon as the molds are sufficiently 95
cooled to permit handling without njury to
the molds. The cotre bar is removed “from
the mold, tnd when the mold is stripped
from the ‘sand of the flask, the mold is
plunged into a water bathi or other cooling
liquid. The water or cooling liquid pene-
trates through the sand adhering to the sur-
faces of the mold both interior and exterior,
and forms steam which literally blows or
blasts the sand from the metal, so thiit the 105
miold comes out of the bath entirely cleaned
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of sand. The plunge of the mold in the
cooling liquid is of short duration and the
mold is then carried to a suitable annealing
oven having heat insulating walls, and
which may comprise a closed chamber in
which suitable openings arve provided for the
introduction and removal of molds. The
molds mey be arranged in the annealing
oven in any convenient manner, but prefer-
ably each mold is set vertically upon ibs
own base or bottom. Usually the residual
leat of the molds is sufficient to periorm the
annealing operation, but under other condi-
tions, it is desirable to add sufficient heat to
the annealing chamber to raise the tempera-
ture of the molds to the critical point, which
is that temperature which will release the
ctresses and strains set up in the mold dur-
ing the preceding treatments. After the
mold has been subjected to the annealing op-
eration for a sufficient period of time to
completely release the stresses and strains
set up in the mold, the heat is allowed to
gradually radiate and dissipate so that the
mold is gradually cooled down, after which
the mold is rveacty for disposal as an article
of commerce.

The result of the foregoing
the gand which is removed by the cooling
fluid is clean sand, and where a water bath
is used it falls to the bottom of the bath as
clean washed sand. This cleaned sand ma)
be removed therefrom by a traveling coit-
veyor or otherwise so that the sand is saved
in’its best condition for reuse. This effects
a considerable economy. The subjecting ot
the hot mold to the cooling fluid produces a
dense fine grained surface on the mold
which surface effectively resists the cutting
action of hot steel when the mold is in use.
It appears that the majority of carbon in
the metal of the mold, which is usually pig
iron or blast furnace iron, remains in com-
bined form and the graphite which is pre-
cipitated out appears to assume the sphe-
roidal form of graphite. This tends to pro-
duce a condition of greater tensile strength
in the mold and, as previously stated, tends
to close the grain of the metal near and at
the surface so as to produce a very smooth
qurface which is extremely desirable in the
matrix portion of the mold in that it re-
produces a similar smooth surface on ingots
cast in these new molds. The annealing of
the mold apparently does not destroy or
change the carbon condition and does not
destroy or change the hard smooth fine
grained surface produced by the chill, al-
though it does permit the stresses and
strains in the mold to be equalized, so that
the final product is an ingot mold having
substantially uniform stress conditions
throughout, or, in other words, a mold
which is under neutral tension. This
method of treatment not only results in an
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economy in manufacture, but produces a
better, stronger, and longer lived ingot
mold of novel characteristics.

Taving thus described my invention, what
I claim 1s:

1. The method of treating iron caslings
cast in sand molds, which method com-
prises removing the casting from the sand
mold while the casting is hot; plunging the
casting into a chilling bath, and subsequent-
ly annealing the casting.

9. The method of treating iron custings
cast in sand molds, which method com-
prises removing the casting from the sand
mold while the casting is hot; subjecting the
casting to a chilling water bath, and subse-
quently annealing the casting.

3. The method of treating iron castings
cast in sand molds, which method com-
prises removing the casting from the sand
mold while the casting is hot; plunging the
casting into a chilling bath, and subsequent-
ly annealing the casting in an enclosed at-
mosphere.

4. The method
molds cast in sand molds, which method
comprises removing the ingot mold {rom the
sand as soon as the ingot mold can be sufe-
ly handled, plunging the ingot mold into a
¢hilling bath, and annealing the ingot mold.

5. The method of treating irvon ingot
molds cast in sand wmolds, which method
comprises removing the ingot mold from
the sand as soon as the ingot mold can be
safely handled, plunging the ingot mold into
a chilling water batl, and annealing the in-
got mold by its own heat in an enclosed
quiescent atmosphere.

6. The method of treating iron ingot
molds cast in sand wolds which method com-
prises stripping the core bar from the ingot
mold and removing the mold from the sand
as soon as the mold can be safely handled;
quickly plunging the mold into a chilling
Dath capable of penetrating masses of sand
adhering to the mold; removing the mold
from the {luid before the mold has been
substantially cooled; and annealing the
mold.

7. The method of treating iron ingot
molds cast in sand molds which method
comprises stripping the cove bar from the
ingot mold and removing the mold from the
sand as soon as the mold can be safely
handled; quickly plunging the mold into a
chilling fluid capable of penetrating masses
of sand adhering to the mold ; removing the
mold from the fluid before the mwold has
been substantially cooled ; and annealing the
mold by preventing rapid withdrawal of
the residual heat therefrom.

8 The method of treating iron ingot
molds cast in sand matrices, which method
comprises stripping the mold from the sand
as soon as the mold has cooled sufficiently

of treating iron ingot
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to be self supporting; 'subjecting the
stripped mold to a chilling fluid capable of
penetrating adhering masses of sand and of
forming an expansible gas upon coming in
contact with the hot walls of the mold to
loosen said adhering masses of sand and
then annealing the mold.

9. The method of treating iron ingot
molds cast in sand matrices which method
comprises stripping the mold from the
sand; subjecting the mold to a water bath
and removing the mold therefrom before the
mold has been substantially cooled ; and an-
nealing the mold.

10. The method of treating iron ingot
molds cast in sand matrices which method
comprises stripping the mold from the sand;
subjecting the mold to a water bath; and
removing the mold therefrom before the
mold has been substantially cooled.

11. The method of treating iron ingot
molds; which comprises chilling the sur-
faces only of the molds after the molds are
cast and annealing the molds.

12. The method of treating iron ingot
molds; which comprises casting the ingot
mold in a non-chill matrix and chilling the
surfaces only of the molds after the molds
are cast.

13. The method of treating cast iron ingot
molds, which method comprises casting the
mold in a non-chill mold, and chilling the
matrix wall surfaces of the ingot mold for
a small depth only after the ingot mold has
been: cast.

14. The method of treating cast ivon ingot
molds, which method comprises casting the
mold in a non-chill mold, chilling the matrix
wall surfaces of the ingot mold for a slight
depth only after the imgot mold has been
cast, and then annealing the chilled por-
tions.

8

15. As an article of manufacture a cast

JAron ingot mold having the metal at and

adjacent to the surfaces of the matrix walls
of chilled metal of close fine grain and with
the metal of the interior of the walls un-
chilled and of a coarser grained formation.

16. As an article of manufacture an iron
ingot mold with the surfaces thereof of
chilled metal having a close fine grain, and
with the interior metal of the walls un-

chilled and in substantially neutral stress
condition.

17. As an article of manufacture a cast
iron ingot mold, having the surfaces thereof
oi close grained metal with the major por-
tion of the free carbon therein in substan-
tially spheriodal form and with the interior
metal in the walls thereof in substantially
neutral stress condition.

18. The method of treating ingot molds
ast in sand molds, which method comprises
removing the ingot mold from the sand
while hot and quickly subjecting the ingot
mold to a ‘water bath to remove adhering
sand therefrom.

19. The method of treating ingot molds
cast in sand molds, which method comprises
removing the ingot mold from the sand
while hot and quickly subjecting the ingot
mold to a water bath to permit water to
permeate the adhering sand and to remove
same by vaporizing the water therein with
heat from the ingot mold.

20. The method of removing adhering
sand from hot ingot molds, which method
comprises quickly subjecting the mold to a
water bath, permitting the water to per-
meate the adhering sand, and driving the
sand from the mold by vaporizing the
water therein,

New York, N. Y., January 24, 1924,

WILLIAM HATIG RAMAGE.
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