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- To all whom «f may concern: -
~ Be 1t known tliat I, EpcArR ALAN CUSTER,
-8 citizen of the United States, residing at
“the city of Philadelphia, in the county of
- 6. Philadelphia’ and State of Pennsylvania,

have invented certain new.and useful im-

| froveme,pts in- the art of producing from

Toundry-iron a product having cutting and

-~ other properties of high-grade tool and high-

10 speed steel,-of which the following is a speci-
fication. T

"My invention has relation to the art of

. producing a product having the cutting and:

other properties of high spéed and high
15 %rade_tqol steel, from ordinary foundry-iron,
y chilling such iron whilé in a molten state

swiftly to the point of setting in a permanent

- sectional metal mold-in a solid structure,

then removing from the mold and immersing |
m a fluid bath, as water, to fix the.changed |

20
~molecular conditions of the metal in passing
from the molten to the solid state in a homo-
geneous structure, whereby the mixed homo-
genelty of the resultant product is estab-
ished adapting such, for tool making. and
other uses, and comparing in composition,
~cutting and other qualities, to the present
- high grade tebl_vaﬂd%ig'h speed steel of com-
merce. - B : |
. My mvention basically considered, con-
‘sists of producing’ from foundry-iron, a
homogeneous product having the composi-
~tion, strength, cutting and other qualities
of the high grade tool steel of commerce, by
chilling molten foundry-iron in a permanent
metal mold to the point of setting in a solid.
structure, then removing from the mold and
chilling quickly in a fluid bath, for use, such
as tool making and many other uses. -
The nature and general scope of my pres-
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- from .the following description taken in con-
nection with the accompanying drawing
' forming part hereof, illustrating diagram-
. 45 matically a type of plant adapted for employ-
- ment, In the carrying into effect. .otp the
method of my said invention. -~ '
- Referring to the drawing 1, represents an
- ordinary -cupola-furnace. provided with a
60 pouringspout a, and ladle ¢!, located 1n prox-
imity to a permanent sectional metal mold
2, consisting of a cope b, and drag b, having
. pour-holes b% located about the meeting
~ edges of two sections of the mold 2, and

for the mstant removed to:be immersed in

ordinary foundry-iron, when so treated is

| by the chilling of the molten foundry-iromn,
first 1n the permanent metal mold swiftly,
to establish the defined ‘homogeneity to the

ent invention will be more fully understood

having internal channelways, not shown,
directly leading to a central cavity b4, of any
required shape or form, according to the
shape of the solid structure to be cast in the
mold. The molten metal from the cupola-
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‘furnace 1, passes by the pouring-spout «, into 60

the ladle a!, and thence into the mold 2,

and therein it is swiftly chilled to the point
of setting, covering as to time but a few

moments, when the mold is automatically
opened by the parting of the cope b, from
the drag b, if a horizontal mold, as shown,
or if a vertical mold, one part or section is
separated from the other part or section, to .
enable the cast structure set in the mold to
be removed immediately after being cast, 70
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a cold water tank 3, so as to chill suddenly
the hot structure, to a cold state. Prac-
tice has demonstrated that this effect upon

70
to fix .the changed mplecular conditions,

that is:', to give a fine texture thereto, and to
-establish throughout a homogeneity to the

structure. cast which is fully accomplished
] 80

structure; and second the cooling thereafter
quickly of the solid structure cast, by -
mersing the same in a cold water bath, fixes 85

| reliably throughout the homogeneity of the

structure. The character of the structure -

‘cast in such manner is found to compare

with the well known high grade tool and
high speed steel of commerce, for tool mak- 90

ing and many other uses.

In some instances, to the-orf.linary foun-
dry-iron may be added in the mix of the iron

| in a molten state a certain percentage of -

nickel, tungsten, vanadium, titanium or 95

other metallic substances or alloys, where

special uses are to be made of the structures
roduced, -but what is known as ordinary
oundry-iron comparatively high in silicon

‘and reasonably low in sulfur and phosphor- 100

ous has been found, when brought into -
solid cast structural form, by the method
hereinbefore fully described, to give a prod-
uct new in the art for tool making, machining
and threading different structures for use in 105

the applied arts.

Having thus described my invention I

claim - —
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-metal mold swiftly to the point o sett-inf in
-8 solid structure and thereafter chilli

‘nent metal mold and chilling
to the pomt of setting m a solid structure

1. The art of roducing tool and other
metal from foundry-iron, which consists in
chilling molten foundry-iron in a permanent

in
juickly in a fluid bath, substantially as an
or the purposes described.

2. The art of

———

roducing tool and other

metal from foundry-iron, which consists in

pouring molten foundry-iron and chilling
swiltly in & perménent sectional metal mold
to the point of setting in a solid structure and
then quickly cooeling in a fluid hath to reli-
ably fix the homogeneity of. the structure es-
tablished in passing from the molten to the

solid state, substantially as and for the pur- |
~ poses described.

3. The art of producing tool or other
metal, from foundry-iron, which consists in
pouring molten foundry-iron into a perma-

027,408

swiftly therein | -

for the purposes described. _
4. The art of producing tool and other

| metal, from foundry-iron, which consists in

| and thefi rémoving instantly when set in the =
mold int6 a fluid-bath, substantially as and -
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pouring such molten metal .to which previ-

ously has been added a certain percentage of.
tungsten, nickel, vanadium, titanium or 30
other metallic substances or alloys thereto

into a permanent metal mold, chilling swiftly
to the point of setting in a solid structure and

thereafter chilling quickly in a fluid bath to

obtain & product of the quality of high speed
or high grade tool steel, substantially as and

' for the purposes described.

In witness whereof, I have hereunto set
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my signature in the presence of two sub-

scribing witnesses..

- Witnesses: |
J. WALTER DouGLAss,
THOMAS M. SMITH.

EDGAR ALAN CUSTER.
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