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Ao all whom it may concern: . .
Be 1t known that I, Bensasin TALBOT, a

- subject of His Majesty the .King of Great
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Britain, residing at Middlesborough, in the
county of York, England, have invented a
certain new and useful Process of Treating
Steel Ingots and the Like. . : .

- This invention relates to an _improfed"
process of treating steel ingots, blooms, slabs,

and like masses before they are rolled down
Into rails or other finished product, and-it has

- for its object providing the steel mass with a
- surface or skin-higher in carbon than is ob-
~ tamned when it is solidified or cooled in the

usual” way, whereby after rolling & harder

wearing surface is obtained. S

My invention is more paf,ticulaﬂyl' éﬁi)pli—
cable '
present time higher carbons

are beihg asked for from the

than formerly
manufacturers

~of rail steel, and when the whole mass of th3

- material forming the rail is as high in.carbon
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- As soon as the

as from .75 to 1.00 _
become treacherous ;under hard conditions
‘of wear, or if small fractures are made, or
“under very low temperatures,

per cent. the rail is apt to

the surface is hardened equally good wearing
qualities in the rail are obtdined. -

" My invention ma;yjbe_;carri'ed out as fol-
lows, in the case of an
steel ingot is stripped from

the ingot mold it is carried to- an inclosed

- receptacle preferably lined with brickwork,
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~ Which may be previously héated or not, or

the receptacle may be of metal, such as cast

iron. 'This rece%tacle may be for example
- -some 8 to 10 inch
~ be placed in -it, or suf

es larger than the ingot to
fficient space niust be
lett between the ingot and sides of the cham-
ber to cause little radiation of heat. The in-
got having been lowered centrally into this
receptacle while at a high or suitable tem-

- perature for the work to be done, the inter-
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somewhat tightly between
~ outer wall.

vening space between the sides of the hot in-
got and the side of the receptacle is filled in

as rapidly as possible with dry powdered coke ,

coal, or other suitable form of carbon, or

carbonaceous material, or carbon in a gase-

ous state, which may be previously heated
if desired. The carbon should be pressed in
the ingot and the
Some form of mechanical ram-
ming may conveniently be used, but care
should be taken that the pressure is equally

applied all round the exterior of the mngot.

en’complétely filled the ingot is allowed

with |
- mterior 1s iquid or semi-liquid,

to the manufacture of rails, as at the

| while interior
about 0.50 to

whereas if only
nto a rail or other section in the
manner, the finished article presenting a har- -

ingot for.example:— |

"] to remain thus covered for g length of time
“dependent.on the amount of carbon to be -
‘absorbed by the surface, and by the size of
the ingot. A ' es-
 sary, but the heat in the interior of the mgot
will keep the metal hot for a very long time.
It is in fact possible to partially melt the car-
bonized metal on tlie surface if care be not

As a rule several hours are neces-

taken to prevent this. Under these condi
tions when the ingot is placed in contact
the carbonaceous covering, while . its

g1ven -out to the cooler surface

and 1t 1s this which permits the carbon to be
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oreat heat is -
of the ingot
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more rapidly absorbed into the surface of the

ingot, than if the center of the ingot-was. in
solid condition. | o

- It will be found that the carbon Willrhavel- |

penetrated into the surface of the steel ingot,
and one may thus obtain for instance about
.75 to 1.00 per cent. of carbon on the surface

.75 per cent. or whatever per-
centage the steel may have been cast at.
The carbonized ingot is then rolied. or forged,
or preferably heated before being rolled down
ordinary

dened attenuated skin or surface.

It is a known fact that ségrega’tion of car-

bon and impurities always taxes place toward

the center of an ingot or mass and the great-
est amount generally occurs in the center or

about say 25 per cent. from the top. In the
present mnstance the slower cooling of the in-

improve the uniformity
of the mass. | L -

Lt is sometimes desirable that only part of
the outer surface of the ingot or mass should

‘be treated in this way, so that when rolled

portions of the ingot.has-only
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got will tend to decrease this effect and to.
of the composition
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down, the harder part may form the wearing

head of the rail, or article, the part forming
say the web and flange in the case of g rail
remaining of the same hardness as the mass
of the steel. . To accomplish: this, when the

‘hot ingot is put into the receptacle suitable

division pieces may be inserted so that the

‘carbon may be brought into contact with any

wished for part of the ingot er mass and does

not surround it on all sides as it would if such.

the =

division pieces were absent. o
Where the carbon entirely surrounds

Ingot or mass & complete unbroken hardened

skin or surface will be obtained in the fin-

{ 1shed article.
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" T am fully ‘aware- that masses have beéen | duction ‘of a shape having.a part harder

* carbonized by heating them in connection | than the remainder, which consists in casting
~with coke powder or -other suitable form of | the metal, then bringing together a harden-
‘carbon, but'in the case of my invention the ing agent and the part ol the metal to be har- 30

lateént and initial heat is em'ploykeld._ -

- What I claim 183 . o

1. The process of treating steel, for the | hardening - agent, ‘and " then shaping “said -
-production of an article having an exterior ‘metal. R |
portion Or portions harder than the body. of | 4. The process of treating steel, to effect 35

.15

| dened, utilizing the latent heat of -the metal

| in. effecting the "desired absorption of saild-

10 the metal, which consists in casting the mol- | surface carburization of and reduce segrega-

ten metal, then placing a surface or surfaces tion of carbon 1n the body, which consists 1n

of the mass and a hardéening material 1n con- inclosing the cast metal in contact with car-
~tact while the interior of the metal is still | bon while only ‘the interior, of the mass 15
heated to or above plasticity, and utilizing | fluid, baffling the escape of the heat to efiect 40
the ‘latent heat for effecting "the exterior slow cooling of the interior and utilizing the
conditjon requisite for the absorption of -the- interior heat for securing’ the surface ‘heat

. desired amount of said hardening material. | necessary for effecting absorption of carbor
2. The process of treating steel, for the pro- by the surface of the body. R
duction of an article having a suriace harder I  In testimony whereof T have hereunto set 45
than the body of the metal, which consists in | my ‘hand in the presence of two subscribing

20

‘casting the metal and then placing the sur- | witnesses. * -

. fade to.be hardened and 5 hardening mate- | o N JAMIN TALBOT

" pial in contact while the interior temperature

2

of said metal is suflicient to produce o semi- | ‘Witnesses:

liquid condition in the interior: metal. - .

" @, S. MARSHALL,

~8.. The process of treating steel, for ﬁhe-._proé-' | Epwp. T. FOSTER.
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