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1o all whom it may concern:

_Beit known that we, CHARLES S. PRICE and
GEORGE E. THACKRAY, citizens of the United
States, residing in the borough of Westmont,
in the county of Cambria and State of Penn-

sylvania, have invented certain new and use-

ful Improvements in Molds for Metal-Cast-
ing; and we do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. |

The increase in concentrated wheel-loads
in railway service has been very considerable
during the past few years, and owing to this
traffic the destructive action on road-beds
and rolling-stock has become more and more
marked and of greater extent in a given time
than that which has been usual heretofore.

It is the object of our invention to provide
an apparatus for the manufacture of steel
rails in which those portions of the head that
are subject to wear are formed of hard steel,
which gradually merges into a steel of softer
quality, which forms the lower portion of the
head, the web, and the flanges. A rail so
constructed is well adapted to resist the wear
and abrasion due to the passage of heavily-
loaded wheels, and at the same time it is

T

| as to hold the plate securely therein.

other means for securing a bearing against
the outer surfaces of the mold in such a way
This
removable plate may be provided with pro-
jecting studs, prickers, scores, indentations,
or other irregularities so designed as to pro-
vide a sunifable base upon which to hold the
carbonaceous lining, one of the advantages
of said plate being its portability, so that it
can be readily handled, made up, dried, and
placed in position in the mold.

We do not limit ourselves to the exact ar-
rangement of lining shown in the drawings,
as it may also be extended over one side
and portions of the two adjoining sides, or it

may cover all sides in case an ingot is desired:

the central portion of which shall be softer
than the exterior. Our lining may also be
used in connection with a mold of any kind
and on all or any portions of the inner sur-
faces thereof, dependent upon the desired po-
sition of the highly-carbonized steel, as here-
inbefore noted. o

We have found by practice that charcoal is
more readily soluble in heated steel than is
coke-dust; butin order to make a lining with
it that shall be sufficiently porous to allow the
escape of the gases evolved during and after
the pouring of the steel we use a small pro-

tough, reliable, and well suited to withstand | portion of coke-dust in connection with the

the loads which it has to carry by reason of
the softer quality of -its lower portions.

In carrying out our improvement we use a
mold one portion of which is lined with a
special carbonaceous material, so held in po-
sition that when steel is poured into the mold
part of the ingot is in contact with said car-
bonaceous lining and by reason thereof ab-
sorbs a certain amount of carbon, which has
the effect of making that portion so treated
harder than other portions of the ingot.
This carbonaceous lining may be applied to
any or all sides of the ingot-molds or an
portion thereof in order to properly locate
the harder portions of the ingot, as may be
readily understood. It may be applied to
the surfaces of ordinary cast-iron molds by
means of a removable
its sides, secured thereto by means of bolts
passed through holes in the sides of the molds,

sald bolts being provided with keys, nuts, or | lining.

y |

charcoallining, so that it shall have the need-
ed porosity.  In order to provide the neces-
sary porosity for the escape of gases from the
lining in certain other cases, we may provide
it with longitudinal vents G, formed by the
withdrawal of wires previously placed in
proper position, after the manner of usual
foundry practice in this respect. By varying
the proportions of coke-dust and charcoal we
are able to form & lining which will give the
required degree of carbonization dependent
upon the ease of solubility of said mixture.

It is essential to the proper action of our
carbonaceous lining that it shall be as free as
possible from gases that would be evolved by
the application of heat, and to further insure
a proper result the lining should preferably

plate fitted to one of | be sufficiently porous or so vented as to allow

any gases formed during and after the pour-
ing to escape without damage to the ingot or
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Although our invention is shown in the '

drawingsin connection with the manufacture
of rails having the head harder than the web
or flanges, we do not limit ourselves to its use
in this connection solely, but it may be ap-
plied to the manufacture of any articles of
steel in which it is desirable to have hard por-

" tions to resist wear and softer ones toinsure
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“the baking operation.
ture in which coal-tar pitch isused asa binder

certain toughness and resistance to 1mpact,
as may be readily understood by one skilled
in the art. | '
Whilethe mannerof preparation of ourcar-
bonaceous lining is to a certain extent imma-
terial, we prefer to thoroughlyincorporate the
materials in a dry state, and in case water 1s
needed for proper action of the binding ma-
terial this is supplied after the dry mixing
has been thoroughly effected. The mixtureis
spread on the plate covering those surfaces

of the mold corresponding to the portions of |

the ingot or other shape which are desired to
be hardened, after which the lining is prop-
erly dried or baked in an oven, the heat be-
ing raised toward the last in order to thor-
oughly drive off all the moisture and as much
of the volatile matter of the compound as is
consistent with retaining its strength after
In preparing the mix-

in connection with coke or charcoal we prefer

to first mix the binder and carbonaceous mat-

ter together in a dry condition in a finely-
oranular form, and after being thus thor-
oughly mixed together they may be heated
and further mixed in a suitable pan, the et-
fect of this heating being to soften the pitch,
so as to make the whole mass ecoherent, atter
which it may be spread on the plate-surfaces
as desired and then baked, as heretofore de-
sceribed.

We have found the following proportions
of material give excellent results and are
what we prefer to use: coke-dust, eight parts,
hard coal-tar piteh, one part; or charcoal,
eight parts, hard coal-tar piteh, one part; or
charcoal, seven parts, coke-dust, two parts,
coal-tar pitch, one part.

In addition to the above mixtures we have
found that in certain cases a composite lin-
ing is useful, the face of which is composed
principally of charcoal, the backing being
made of coke-dust, both bound together with
coal-tar piteh. In making this compound
lining the backing is first applied to the face
of the plate, whose surface is roughened in
any suitable way, after which the charcoal
facing is applied to the required thickness,
thus making a lining the outer face of

- which is formed principally of charcoal,

6o
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which is spread upon the coke backing. We
have found that charcoal is more readily sol-
uble in steel than coke-dust; but after being
baked in its ordinary powdered condition it
it is not sufficiently porous to give vent to the
gases evolved during and after the pouring,
nor does it bake sufficiently hard to make
the best lining.

By using the compound lin- |

686,952

ing, as above described, we obviate some of
the difficulties connected with the use of
charcoal for the entire body of the lining, as
the coke backing is sufficiently porousto give
proper vent, besides which it resists heat
better than charcoal, and thus produces a
casting of better surface. After forming an
ingot by pouring molten steel into a mold
provided with an entire or partial carbona-
ceous lining, as above described, said ingot
after stripping may be heated, if neces-
sary, hammered, rolled, forged, or otherwise
worked to produce rails, wheels, armor-
plate, machinery, slides,or guides, or, in fact,
any articles for which it is adapted in the
arts. After pouring the steel in the mold, as
described, we prefer to allow it to remain
there for some time in order that 1t may
properly absorb the carbon, which absorp-
tion continues during a considerable range
of temperature. It is manifest, however,
that by stripping the ingot after a long or
short exposure to the carbonizing material
the hardening effect may be made more or
less within a certaln range.

Having given this general description of
our invention, we will now, to make the mat-
ter more clear, refer to the annexed draw-
ings, which form part of this specification,
and in which like letters refer to like parts.

Figure 1 is a side elevation of a mold pro-
vided with our carbonaceouslining mounted
on a removable plate, showing a steel ladle
in position for pouring into it. ¥ig. 2 18 a
longitudinal section taken on the line 2 2 of
Fig. 1. TFig. 3 is a separate perspective view
of the pricker-plateshown in connection with
the mold in Fig. 2. Fig. 4 is a eross-section
of a rail, in which the upper hardened por-

| tion of the head is indicated by heavy shad-

ing. Tig. 5 is a vertical section of the mold
A, showing an arrangement for securing the
pricker-plate E thereto; and Fig. 5* is a side
view of the same. Fig. 6 is a horizontal sec-
tion taken on the line 10 10 of Fig. 5. Fig.
7 is a cross-sectional view of the plate and
its lining, showing the longitudinal vents.

In the different figures, A isa metallic mold
provided with a carbonaceous lining C.

E is a plate provided with a number of
prickers ¢ e*and bolts ¢ ¢, by means of which
it is secured to the mold A with the aid of
keys e €.

a represents eyebolts secured to the upper
portion of the pricker-plate & for the purpose
of lifting 1it. |

Referring to Figs. 5 and 6, which show one
arrangement for securing the pricker-plate
E to the mold A, ¢ is a key-bolt formed with
an outwardly -tapering head 0, which is
adapted to drop into the slotted hole ¢, the
upper part of this hole being of sufficient size
to allow such introduction. Inthisarrange-

ment the key ¢ is normally in a horizontal
position, in which respect it differs from the
key €' of Figs. 1 and 2.

Instead of the above arrangement the bolb
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¢ may be fixed to the plate E, as shown in |
Figs. 2, 8, and 7.

Referring to Fig. 4, Rrepresents the upper
hardened portion of a rail made by our proc-
ess, while R’ represents the bottom flange,
which is softer than the upper portion of the
head, as indicated by the shading.

In Figs. 1 and 2, B is a mold-stool.

We are aware that steel has been hardened
both locally and throughout by the slow cem-
entation process in contact with carbona-
ceous material by the aid of heat, and we are
also aware that articlesof iron and steel have
been produced with hard portions or faces by
welding harder material thereto, either in
the usual way or by pouring molten steel or
iron against previously-heated pieces of hard

steel properly located in the mold; but both

of these processes are quite expensive, while
the latter especially requires a long period of

time for conducting the operation properly,

and we do not claim such process or appa-
ratus for conducting said processs; but

What we claim, and desire to secure by Let-
ters Patent, ig— -

|

3
1. Amold provided with a metal plate form-
ing part of its interior surface, said plate hav-

ing a soluble earbonaceous lining, and the
plate and mold being provided with cooper-

ating fastening means, whereby the plate may 30

be detached and resecured in position.

2. Amoldprovided with a metal plate form-
ing part of its interior surface, said plate hav-
ing a soluble carbonaceous lining provided
with aseries of longitudinal vents, and means
for detachably securing the platein the mold.

3. Amold provided with a metal plate form-
Ing part of its interior surface, said plate hav-
Ing a carbonaceous lining composed of a mix-
ture of crushed coke and coal-tar pitch, a se-
ries of longitudinal vents within said lining,
and means for detachably securing the plate
in the mold, substantially as shown.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

CHARLES 8. PRICE.

- GEORGE E. THACKRAY.

Witnesses: -

| D. J. JoNEs,
G. H. EVANS.
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