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To all whom it may CONCEFI:
Be it known that I, WALTER BRINTON, 2

‘ citizen of the United States, residing in High
.Bridge, in the county of Hunterdon and State

of New Jersey, have invented certain new

-and useful Improvements in Cast Manganese-

Steel Rails, of which the following is a speci-
fication.

The present improvement relates to rail-
road or street-car rails, the object of the in-
vention being to produce a cast manganese-
steel rail. - R ‘ '

A further object of the invention is the pro-
vision of a steel rail adapted for railroad or
street-car use of superior.quality and greater
longevity than ordinary steel rails, it being
particularly well adapted for use at those
points in the railroad or street-car system
where there is greater attrition or wear—as,
for instance, at curves—than at other points

. in such system.
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In the accompanying drawings, Tigure 1is

a perspective view of this rail,and Fig. 2 illus-

. trates one method of casting the same.

Steel rails, as ordinarily made, especially
when located at curves, quickly become
worn out, so that the life of the rail is com-

aratively very short. It has; however, been
found by practical test that rails produced
from manganesesteel—that is, thatsteel comn-
posed of iron and a certain percentage of

manganese—when properly made have much |
| In other words, the cooling of the casting i%

longer life than ordinary steel rails.
The object of the present invention, there-

fore, is to provide a superior manganese-steel,

rail. In accomplishing this object the rail 2
is cast into the form in which it is to be used.
The present practice of making steel rails is
to after the billet or ingot has been cast sub-
ject it to a rolling process for the purpose of
shaping it into the form in which it is to be
used. By casting the rail into the shape into
which it is to be used it is unnecessary to roll
or to further treat it othrr than for the pur-
pose of toughening it or to grind the tread-
surface thercof, so that the particles or mole-
cules of metal are not interfered with and the
resisting qualities thereof not decreased, as 18
believed to be the case where the rail is

rolled into shape, as heretofore, since by roll-

ing the steel is thereby refined, as such roll-

‘ing tends to change the crystalline condition

of the rail into & different orfibrous condition,
in which condition it is believed it does not re-

sist wear so well as when left in the condition s5¢
in which it is when cast. In the present in-
stance the final form of the rail, or that form
which, as stated, is the form in which it is to,
be used is obtained by the casting of such
rail into its final shape without any rolling or 60
other shaping of such rail, it being subjected

to no further treatment thereof other than a
toughening treatment and the finishing of -
the tread-surface of such rail. . After the rail

is cast in the form in which it is to be used, 65
and in which form it would be extremely brit-

tle unless toughened, it is subjected to heat
treatment for the purpose of toughening such
rail. For this purpose I have found that it

is desirable in order to prevent the setting 7¢’
up of dangerous internal and contracting
strains, which cause cracksin the casting, and
when the rail after it has been cast has so-
lidified to that extent which will permit the
same to be properly handled, or, in other 75
words, when it has reached that point where

its strength is sufficient to retain its own
weight without warping and it is freed from
any parts of the mold which would have a.
tendency to retard the contraction or shrink- 8o .
age which commences verysoon after casting,

to subject it to treatment to prevent a too-
rapid cooling, and consequently a too-rapid
shrinkage or contraction thereof, and tomain-
tain therein a portion of its original heat de- 85
termined by the size and character of the rail.

checked,so thatsuch casting will retain therein
a portion of its heat varying according to the
size and character of the casting which I go
have found in practice to range between a
point about 100°—that is to say, above nor-

mal atmospheric temperature—and 1,000°

Fahrenlieit, according to the size-and shape

of the casting. This checking or the main- 93
taining therein of a portion of its original
heat is accomplished in one way by covering

the casting with sand or preferably placing
the same in a pit prepared for that purpose,
from which drafts of air are entirely excluded, oo
so that all parts of the casting are kept at a
uniform temperature throughout until they
have cooled down to the right degree of heat

for the final toughening. By means of this
preparatory step by which the rail is prevent-ros
ed from becoming cold, or substantially so,
the mietal is never permitted to reach a pe-
riod of rest from absence of heat, which is be-
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‘be used withoup the
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lieved to be the cause of intense and danger-
ous contracting strains before final toughen-
ing, and the too-rapid cooling of such rail is
prevented, so that a gradual and uniform
cooling thereof down to the right degree of
heat for the final toughening is maintained.
The casting is then
ment by in the present instance placing the
same in a furnace the temperature of which
corresponds or substantially corresponds to
the temperature of the cast rail at the time it
i then being prefer-
ably rapidly heated up to a predetermined
point—say, for instance, substantially an or-
ange-heat—whereupon it js removed and
cooled, usually by being immersed quickly in

water, ‘such as brine-water, although this !

step may be effected by other suitable proc-
esses.. By this means I am able to provide a
perfectly dolid homogeneous cast Imanganese-
steel rail cast into the shape in which it is to
necessity of rolling or
othersshaping treatment. 'The tread is then
smoothed 6r finished by grinding, which is
the only practicable way of accomplishing
this step, since manganese steel cannot be
cut or drilled in any practicable manuner.

By actual demonstration rails made in ac-,

cordance with this process and placed on the
elevated roads of Boston, Massachusetts, at
curves where the wear is very great outlast
sixty of the ordinary steel rails heretofore
used, and it has not yet been necessary to.re-
place the rails, so that the test, has not been
completed. : )

Ielaim as my invention-—

1.- As a new article of manufacture, a man-
ganese-steel rail of regulation size and form
produced by casting it in the form in which it
15 to be used as g completed rail, and then
toughening such rail. '

2. Asa new article of manulacture, a man-

<.

ganese-steel rail produced hy casting {1 in tho !

form in which it is to he used as a conipleted
rail and thereupon toughening the rail by
heating it and then cooling it.

3. Asanew article of many facture, a man-
ganese-steel rail produced by casting it in
substantially the form in which it is-to be

subjected to heat treat.
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rail after solidification ; then toughening the

rail by heating it rapidly

mined temperature, and
rapidly. = . \

4. Asanew article of manufacture, a man-
ganese-steel rail produced by casting it in
substantially the form in which it is to be
used; thereupon arresting the cooling of the
rail after so idification; thereupon placing
the rail in a furnace having a temperature
substantially corresponding to the then tem-
perature of the rail and rapidly heéating the
rail in such furnace up to a predetermined
temperature and thereupon immersing the
rail in a cooling-bath.

5. Asanew article of manufacture, a man-
ganese-steel rail produced by casting it in
substantially the form in which it is to be .
used; thereupon arresting the cooling of the
rail after solidification ; and then toughening:
the rail by heating if and then cooling it.

6. Asanew article of manufacture, a man-
ganese-steel rail produced by casting it in
substantially the form in which it is to be
used as & completed rail, then checking the
cooling of the rail after solidification and be-
fore such rail reaches a period of rest from ab-

i sence of heat, and then heating such rail be-
ginning with the furnace in g heated state
and applying the heat until the rail has
reached a predetermined temperature, and
then plunging the rail in cold water.

7. Asanew article of manufacture, 3 man-
ganese-steel rail produced by casting it in
substantially the form in which it is to be
used as a completed rail, then checking the
cooling of the rail after solidification at g pre-
determined point above normal atmospheric
temperature, then heating such rail begin-

| ning with the furnace in o heated state sub- go

t stantially corresponding to the temperature '
of the ratl when the cooling thereof is checked,

and then finally ¢ooling the rail.
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l used; thereupon arresting the cooling of the 5o

up to a predeter-
then cooling it
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