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rial composed of high-carbon iron orsteel and

UN1TED STATES PATENT OFFICE.
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(No epemmeus Jo

-I’a all whom it m,.my concern:
~ Be it known that I, WiLL1AM KENT, a citi-
zen of the United States residing at Covi ing- |
ton, in the State of Kentueky, have mvented-
a certain new and useful Welded Cast-Metal
Process, of which the folle“ ingisas peelﬁee-'

tlon

My invention relcttee to the iron- W'Ol‘kll‘l“"

art, and has for its object, primarily, 10
etrencrthen cast iron or steel by intimately
mixing with it a quannty of wroughtiron or
It also consists in a composme mate-

. low-carbon iron or steel welded bo'ﬂ'ether in
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the act of casting and more 1nb1metely mlxed

by rolling.
In the use of iron there are often cases

where the rigidity and hardness of cast-iron
is needed ~without the tensile

strength of wrought iron or steel, and yet be-

or steel

cause the cast metal is brittle it cannot be

used for fear of breaking under accidental
On the other hand,
‘to use enough of the wmught metal t0 obtain
the deswed rigidity inv olves too great ex--
pense and requires too great a bulk of metal.
The essential dlﬁerence between the hard

jars and sudden strains.

cast or high-carbon metal and the soft
wrought or low-carbon metal is not so much
ehemleal as structural. The former is erys-
The latter is lami-
grain”’
The best puddled iron, even
when it has more carbon than certain cast-

steels, is yet tougher and more malleable than

the latter. It is therefore plain that the
toughness is due to the internal structure,
the fibrous weaving that is attained by the

‘mechanical operemon of puddling and roll-

ing. The object of my invention then is to

produee this kind of structure in a composite

metal by mtelspersmﬂ* filaments of wrought
iron or steel in a mass of cast iron or steel in

the act of casting and weave them in the mass

by rolling rather than by mechanically mix-
ing by stirring in the puddle whlle the metel

is llquld |
Certain irons, like ¢ Bessemer cest 2 fer oX-

- ample, while they may be rolled when hot be-
- 50

come brittle when cold 1 prefer to use this
class of cast metal, and I give it tensile

strength and overcome its brlttleness by in- | and worked up thoroua‘hly, during Whlch etep_

£

§

_'welded together.

.f"l‘rtlll

-eerpemtmg in its mass various fibers of

wrought metal welded in with it.

In the accompanying drawings, Figure I
illustrates- an arrangement of bars in the
mold. .

the purpeee Fig. I11is a section of the ingot.

Fig. IV indicates the effect of rolling; and SRR
6o - .

Fig. V is a viewof an armor-plate with a sec-

55

- Fig. II shows the use of cnains for _—

tion showing irregular portions of wreught |

metal, as from the use of chains in casting.
The cold wrought iron or steel is arranged

| in an ingot- mold ¢, so that the size of the

pieces b varies lnvereely with the distance of

the piece from zone of greateet heat—that 1s,
‘the ceuter of the mold. Then I pour in the

molten high-carbon iron or steel ¢ at a suffi-

cient temperature to fuse the wrought metal,

when the heat imparted to 1t b11nﬂ'e it to the

lows full welding while itself adding strength
to the composite metal by toughemna the

79
welding state and the two become lalmrouwhlyr S
The oxid in the fusingand

in the subsequent rolling is displaced and al-

TR .
The'ingot may then be rolled into-the -

deelred form, and the metal will have in a

wrouﬂ'hn metal, these qualities being im-
proved by rollmg and working, whleh more
intimately incorporates the two metdls and
further intermixes the oxid slag.

| Iarge measure the qualities of both cast and =

-

By properly proportioning the emeunt of -

wrought metal b and properly. locating it so
that the largest pieces get the greetesb or
longest exposure to the heat of the molten

metel a a thorough welding takes place. 1 -

may use wires or ba.t sof newiron,orold chains,

or loose scraps or:cuttings, or a speclelly- '
deew‘ned ebructure to evenlv dlstrlbute the

metal |
Afterthe C&SDIHQ,‘ step,by whleh the wrought

9o

metal is distributed in the mass of cast metal

in various small masses, so arranged as to fa-

cilitate the welding end the subeequent dis-
tortion and compression due to rolling, (plac-
ing more wrought metal in the interior for
‘this purpose,) the masses of wrought metal

and the oxids must be interwoven.in the mass
to get the desired internal struecture.

The_'

100

mn'et is then heated in the ** pickling” or cem-
enta,tlen furnace, softening without oxida-

tion to fit it for eompresemg,end is then rolled




b

of the process these small masses of wrought
metal and oxid are entirely broken down,
displaced, and interwoven throughout the
mass of cast metal, this distribution being
facilitated by the fact that the cast metal is
harder and the wrought metal erushes easily.

- Theresult is that the cast metal itself is given
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a striated or fibrous structure rather than the
crystalline, and there are intermixed and
woven all through it the filaments of wrought
metal irregularly distributed in somewhat the
manner attained by puddling, above referred
It 1s this internal weaving of the fibers
which gives the desired quality and which is
the object of this process.

Probably the properties and the funetion
of my composite metal may best be illustrated
by referring to its adaption to use in armor-
plate. |

In the former making of armor-plate mal-
leable metal was used, and in that case the
penetration of the projectile did not destroy
the plate or do any more injury than results
from the penetration of wooden sides. It was
afterward sought to prevent penetration by

hardening the metal; but in this case even

the slightest penetration of the projectile
causes the entire disruption of the plate, be-

cause of its brittleness. . The first attempt to

overcome this difficulty was made by Warden
in 1862, when he cast a plate about a central
framework of wrought-iron. In case of frac-
ture this had an action similar to the action
of hair in plasterers’ mortar—that is, it did
not serve to prevent a fracture in any de-
gree, (the two metals not being welded to-
gether,) but merely served to prevent the
pleces from entirely dropping apart after they
were fractured. Now my invention is de-
signed, first, to use for the main bulk of the
metal a cheaper grade of iron or steel; sec-
ond, to form a hard resisting outer surface to
prevent as much as possible any penetration
of the projectile, and, third, to provide the
metal with a laminated fibrous structure, giv-
ing it tensile strength, so that it wiil with-
stand a very heavy blow without producing a
fracture—that is, a plate will have the ad-
vantage of hardness and rigidity, due to high
carbon or cast iron or steel, and yet avoid
their objectionable brittleness, so that less
welght or thickness need be used to obtain
the same resistance to breaking. The plate
will hold together even when entirely peue-
trated, and at the same time the resistance to
penetration that wasobtained in the cast-steel
plate is preserved. |

The process when applied to the manufac-
ture of shafting, rails, and structural iron,
particularly for columns, is even more valu-

able, for there are many places where cast |

—t
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columns may not be used because of the dan-

gerthat a sudden jar will rupturethem, while,

on the other hand, malleable columns may not
be used because they have not sufficient ri-
gidity,

Of course this composite metal may be used
in directly casting articlesin their final form—
as, for example, large shafts and columns:
but the filaments of wrought metal must be
distributed throughout the whole mass, and

the process is distinguished from those in

which the wrought metal is merely embedded
in the cast metal. I

Having thus described myinvention and its
use, I desire to secure by Letters Patent of the
United States the following, and I claim—

1. The process of making composite erys-
talline and fibrous metal by arranging in an
ingot-mold a series of filaments or pieces of
wrought-iron, then pouring in.and around the
same molten ‘“cast” or high-carbon iron heat-
ed to a temperature just sufficient to weld the
two metals together, and afterward rolling
and working the ingot to further incorporate
and distribute the wrought metal through the
cast metal, and break down the form of the
wrought pieces whereby the mass retains the
hardness of cast-iron while possessing a woven
fibrous internal structure of thoroughly in-
corporated laming of oxid and soft iron.

2. The process of making composite crys-
talline and fibrous metal by first placing in a
mold various masses of wrought-iron arranged

1n sizes varying with the distanece from the

side walls of the mold, then pouring in and
around the same molten ‘cast” or high-car-
bon iron at a temperature just sufficient to
weld the two metals where in contact, and
afterward rolling and working the whole mass
to break up the form of the wrought pieces
and thoroughly interweave and distribute the
wrought metal, giving the mass a partly
fibrous and partly erystalline internal struc-
ture. |

- 3. The armor-plate composed of compound
cast and wrought iron or steel, the wrought
metal beingin the form of irregular filaments
varying in size approximately with their dis-
tance from the outside surface, welded and
woven In the mass of cast metal, both metals
being crushed and distorted out of their origi-
nal cast position and form by subsequent roll-

ing, so that the cast metal is rendered fibrous

rather than crystalline, as set forth.

In testimony whereof I have hereunto
signed my name in the presence of the two
subseribing witnesses. |

WILLIAM KENT.

Witnesses:
BERTHA O. Ross,
CHAS. H. URBAN_.
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