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1o all whom 1t may concern:

Be it known thaé I, Wirriam H. CoNNELL,

a citizen of the United States, residing at
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented certain
Improvements in the Manufacture of Rail-
way-Rails; of which the following is a speci-
fication.

- My 1pvention relates to the manufacture of

rails by an improved method that will pro-

duce a head having the portions exposed to

weal of the degree of hardnéss and tough-
ness required ior effectively resisting such

wear and gradually decreasing in these

qualities to a softer body of the toughness
requisite for resisting fracture so that there
shall be no hine of cleavage between the hard
and tough wearing portions and the softer
body. - -

The method of treatment contemplates
working a hardening and toughening material
or materials, as carbon, manganese, nickel or
{ungsten, 1nto the portion only of the metal
entering into the wearing parts of the head,
the hardening and toughening agent or agents
heing applied to the
the 1ngot that 1s worked into the head of the
rall and in like manner to the intermediate
fOI‘]IIlS produced 1n rolling such ingot into a
rail. _ -

In practice, the ingot is preferably scored
or otherwise rendered rough on the face or
{)ortion of the surface that will enter into the
1ead of the rail and the irregular surface thus
produced 1s treated with the hardening and
toughening agent or agents, such as pulver-
1zed manganese, nickel, cacbon, tungsten, or
a combination of them, immediately prior to
passing 1t through the rolls, the hardening

and toughening material being rolled there-

by into the metal entering into the head.
In the succeeding rolling passes or part of
them, further hardening . and toughening
material 1s applied to the new surface of the
same portion of the metal either immediately
before or immediately after receiving a roll-
Ing pass, or it may be applied both before and
aiter, to such extent as may be required to
effect the degree of hardness and toughness
desired.

The hardening and toughening material
may be applied to the metal in any suitable
manner, as by blowing powdered graphite,
manganese, nickel, tungsten, or a mixture of
any two or more of them against the surface

Eortion of the surface of

|

L

through the rolls.

of the hot metal, oT 2s a hardening agent and
as a means of carrying pulverized hardening

| matter, a stream of carbon gas or gas con-
' taining carbon may be blown against the ap-

propriate surface of the hot metal as it passes
The accompanying drawing illustrates
mechanism by which the invention may be
practiced. o ‘
In the drawing 1s shown in side elevation,
the housing-1 having journaled therein the
rolls 2 between which is passed the ingot 3, a

‘nozzle 4 delivering the hardening material 5

upon the surface of the ingot that is to enter

into the head of the rail. The resulting prod-

uct is a rail having a head the wearing por-
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tton of which 1s alloyed or chemically com-

bined with the hardening and toughening
material, so that the portions exposed to
oreatest wear may have such hardness and
toughness as 1s best suited to provide the re-
sistance desired, gradually decreasing in-
wardly until the original composition of the
metal 1s reached. The rail thus treated may
be chilled, when required or desirable by the

compostition of the metal and the use to
proper tem- .

which 1t 1s to be put, from the
perature for hardening.

Having described my invention, T claim:

1. The manufacture of rails which consists
in applying pulverized nickel to the surface
of the hot metal that is to enter into the head
of the rail and mechanically working said
nickel into the metal. . -

2. The manufacture of railway rails which
consists 1n rolling hot metal and simultane-
ously applying a hardening material compris-
ing a metal element to a surface of said metal
and working 1t into said metal by the rolling
operation. - - |

3. The manufacture of rails which consists
in subjecting hot metal to rolling operations,
and applying a solid and a gaseous form of
hardening and toughening material or ma-
terials to a portion only of the hot metal dur-
ing the operation of rolling, substantially as
specified. | '

4. The manufacture of rails which consists
1n producing a metal body with a scored sur-
face, applying a hardening and toughening
agent or agents to said scored surface, and
directly rolling said agent or agents into said
body _
tially as specified. 1,

5. 'The manufacture of rails which consists
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by rolling said scored surface, substan-
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n applying a non-carbonaceous material to
v surface of hot metal and rolling said ma-
erial into the portion of the metal entering
nto the head of the rail so as to produce a
stratum of metal providing greater resistance

.0 wear than the metal of the body.
In testimony whereof 1 have hereunto set

my hand this 14th day of July, 1905, in the
presence of the subscribing witnesses.

WILILIAM H. CONNELL.

In presence of—-
Pierce C. WILLIAMS,
FrREDERICK E. WILEY.
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