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To all whom 1t ma J CONCETTL:

Be it known that I, SYLV‘ESTER A. COS-'

GRAVE, a citizen of the United States, resid-
ing at Plttsbur in the county of Alleﬂ'heny

and State of Pennsylvama have invented or
discovered certain new and useful Impmve-' |

mentsin Compound Inn*ote, of whichimprove-
ments the following is a specification. . .

The invention described herein relates to
certaln 1mpmvements in what is known in the
art as a ‘‘compound” ingot—1. e., an ingot
havmg varying percentwes of earbon in dif-
ferent parts thereof.

It has been characteristic of the compound
ingots heretofore produced that there is a
Sharp and well-defined line of .division be-
tween the two grades or kinds of metal form-
ing the ingot. The line of division is due to

the methods employed in the manufacture of
ingots.

der two heads.
ing the two grades of metal on opposite sides

of a thin metal plate, the integrity of which

is destroyed by the molten bodies of metal.

The other method consists in casting one body.
of metal in a mold having a mova,ble wall,

which is withdrawn as soon as the first body
of metal has hardened sufficiently to preserve
its shape and the other body of metal cast
against the exposed face of the first body. In
the practice of this method the molten metal

in contact with the movable wall becomes

chilled and solidified, forming a thin metal
wall, which 18 so0 softened when the second
body of metal is cast against it as to permlt
a welding of the two bodles towebher It 1s
charaeteuetle of both of these methods that

between the two bodies of inetal is interposed

a solid metal wall, which although it may be
melted and its mteﬂ'uty destroyed will retain
its integrity for a su
preventaninterchangeofc ehemlcel and physi-

cal characterisfics between the two bodies of

metal. Itisprobablethat the thin metal plate
or sheet employed in the practice of the first
method introduces a foreign element, which
although the sheet is deswoyed would pre-

~ vent the interchange of eharectenstlcs and

These methods while differing in
Small details can be generally elaselﬁed un-
One method consists in cast-

icient length of time to

| tmbanee

in the seeond methed it is pmbable that the 50

surface exposed on the withdrawal of the

‘movable wall becomes oxidized or otherwise
chemiecally changed, and thereby prevents the
desired mterehanﬂ'e of characteristics.

While the sharp definite separation of the
two bodies of metal characteristic of com-
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pound ingots heretofore pr oduced may be due

to causes other than those stated, such de-
_marcatwn or stratification of the metals al-

ways occurs. 'This stratification of the metals

formed therefrom are not subjected to excess-

ive strains, but is fatal when the article,

suich as armor—plate formed from such a com-

| pound ingot, is subjected to excessive strains.
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“is not especially detrimental when the articles

Under sueh coudltlons the two metals sepa-

rate along the plane of stratification.
The mventlen described herein consists,
generally stated, in an ingot formed of two

bodies of metal so united that there will be a
gradual change of eharaeteustms from one

body to the other.

In the accompanying dla,wmcre, fm ming e;-

part of this specification,Figurelisa seetlona,l

plan view of a eompeund ingot wherein its
characteristics gradually or deelementa,lly_
‘change from one side to the other, and Fig.
2 is a similar view of an ingot whelem the

characteristics change O'mdually from the
outer surfaces to the center.

The ingot forming the subJeet matter of
this case may be produeed in several ways—

December 12, 1899, or in the manner formmﬂ'

the subject- “matter of application, Serial No.

2,455, filed January 23, 1900.

The method descrlbed in fhe Lettele Pdt-
ent referred to consists, g
casting one body ot meta,l-—e g., high- ealbon

cenerally stated, in-

‘as, for example, in the manner described in
Letters Patent Nos. 638,908and 638,961, dated

steel——m a mold having a mevable wall, re-

moving said wall and causing another body,

of metal as low-carbon steel, to flowupalong
the expoeed surface of the first body, a,nd

thereby melting the thin skin for med on the

first body, and allowmc" the two molten bodig

to come together without agitation Olg

In or der to protect the St1g
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the first body asagainstany elemental chan ge |

which would tend to prevent the amalgama-
tion of the adjacent portions of the two metals,

the surface of the movable mold-wall against
which the first body is

any elemental change of the metal of the first
body or will reconvert the portions of the first
body elementally changed. |

In the method described in the application
referred to both bodies of metal are cast on
opposite sides of a movable partition, which
is gradually withdrawn as the casting pro-
ceeds. In the practice of this method it is
preferred that the exposed surfaces of the

partition should be formed of a material which ;
will prevent elemental change in the me!-

als cast or will reconvert any elementally-
changed metal. By either of these methods
two qualities or grades of metal, as high and
low carbon steel, are brought together under
such conditions that while certain portions of
cach grade will be unchanged, or practically
S0, there will be an interchange of qualities
from one to the other such as to result in =
gradual merging from the high earbon of one
to the low carbon of the other and without
any definable or ascertainable line of cleava oe
or demarcation between the strata or layers.
The gradual or decremental change from one
body or quality to the other is clearly shown
in the cross-sections of ingots as actually
made. The lines a b represent approxi-
mately the thickness of the stratum or layer
forming the high-carbon body, and the lines
be in Fig. 1 or b b in Fig. 2 represent ap-
proximately the thickness of the stratum or
layer forming the soft-metal body as these
bodies or strata were proportioned in that
casting. As the exterior walls of the ingot
became rapidly solidified and as it is desir-
able that the surfaces should be unchanged,

- I'found that in the particular case here illus.

- points of lowest carbon,

irated the interchange or interdiffusion of
the properties of the two qualities of steel
thus employed existed substantially between
the points © and y—that is to say, in conse-
quence of the interdiffusion referred to the
steel gradually changes or becomes reduced
in carbonization from the points x to the
which in Fig. 2
would be the center of the ingot, as at v, but
in Fig. 1 would be at one side of

cast- 1S covered or
coated with a material which wiil prevent

the ingot—
~and thisT have found to bethe case generally
throughout the compound ingot—that is

, a
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through other planes or sections; butin thus

illustrating the peculiar features of the pres-

to any specific depth or extent of interdif-
fusive action, provided only a hard outer

surface or wall is preserved of the desired

thickness and from the inside of such wall
there shall be a gradual and progressive
changein the carbonizationsuch as to exclude

-the presence of any well-defined line or plane

of demarcation or cleavage, and such an in-

got, for the purposes of the presentinvention,

I would term a ‘““decrementally-carbonized
ingot.” |
I claim herein as my invention—

ent invention I do not wish to limit myself

6o
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1. A homogeneous castingot, having atthe

end of the casting operation a substantial por-
tion or layer of one kind or grade of metal,

- another substantial portion or layer of a dif-

ferent kind or grade of metal, and a substan-
tial portion or layer intermediate of the others
wherein the characteristics of the two metals
merge gradually and equally into each other,
sald portions or layers being parallel or ap-
proximately parallel to each other, substan-
tially as set forth. '

2. A homogeneous cast ingot, having at the
end of the casting operation, a substantial por-
tion formed of a steel of a certain carboniza-
tion, another substantial portion or layer
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formed of a steel having a different degree of

carbonization and a portion intermediate of
the other portions wherein the earbonization

changes gradually or decre mentally and with
substantial regularity from one layer to the

other, said portions or layers being parallel
or approximately parallel to each other, sub-
stantially as set forth. | |

3. A homogeneous casting ingot having at
the end of the casting operation a substantial
stratum or layer approximately uniform in
thickness formed of steel of a certain carboni-
zation, and another substantial stratum or
layer approximately uniform in thickness
formed of steel having a different degree of
carbonization, and a stratum or layer inter-
mediate of the other two, decrementally car-
bonized from onestratum or layerto the other,
substantially as set forth.

In testimony whereof I have hereunto set
my hand. |

SYLVESTER A. COSGRAVE.
Witnesses:
DARWIN S. WoLcorT,
I'. E. GAITHER.
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