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To all whom it may concern:
- Beit known that I, GEORGE SPENCER MER-
RILL, a cifizen of the United States, residing
at Beloit, Rock county, and State of Wiscon-
sin, haveinvented a new and useful Improve-
ment in Metal Working, of which the follow-
ing is a specification.

As is well known, steel rails, copper trol-
ley-wire, and other rolled or drawn metallic
artieles of manufacture which are subjected
inuse to the abrading and pounding action of
running wheels become more or less worn and
weakened in time and unfit for use. Such ar-
ticles have their average cross-sectional areas
and their strength diminished by the wearing
away of the surface directly acted upon and
by the chipping away of small pieces of metal
by blows delivered by passing wheels. The
hammer-blows delivered by the wheels also
cause such articles to become irregular in
shape and in that way weaken them and oth-
erwise diminish their usefulness, and such
articles also suffer a loss of strength in con-
sequence of a weakening of the metal com-
posing them, which results from use. This
deterioration of the metal has sometimes been
attributed to a crystallization supposed by
some to result from constant jarring, and
sometimes it has been attributed to the for-
mation of innumerable minute flaws or eracks
supposed to result from the same cause; but
whatever the true theory may be the strength
of the metal in articles of the class mentioned
unquestionably becomes less after such arti-
cles have been used for some time.

To replace worn-out rails, trolley - wires,
and analogous articles by new ones is expen-
sive; but to renew the strength of the metal
in the old ones and at thesame time increase
their average cross-sectional areas has here-
tofore been thought impracticable except by
remelting and making them over again,which
amounts to a virtual replacement. In order
to renew the usefulness of such articles, how-
ever, it is very desirable to not only renew
and, if possible, improve the strength of the
metal therein and remove defects of form,
but also to give the old articles a cross-sec-
tional area as great or greater than that
originally possessed, for the constantly-in-
creasing weight and speed of locomotives,
street-cars, and analogous machines forbids

the weakening of rails, trolley- wires, and
the like, and in practice a substitution of
stronger for weaker ones is steadily going on.

The object of my invention isto provide an
inexpensive process by means of which old
worn-out rails, trolley-wires, and analogous
articles may without remelting have their
defects of form removed, their average cross-
sectional areas increased, and the strength
of the metal therein made as great or greater
than it was originally. Iaccomplish thisob-
ject by the process hereinafter described,
which consists, essentially, in first increasing
the average cross-sectional area of the article
or that portion of the article to be renewed
and then reducing the portion of the article
to be renewed and used again to a substan-
tially uniform cross-sectional area greater
than it possessed before being treated and to
a substantially uniform shape in eross-sec-
tion throughoutits length. - The article treat-
ed is preferably renewed throughout its
length; but in some cases the metal used in
increasing the average cross-sectional area of
a renewed portion is taken from a part which
is not renewed; butin such cases the portion
not renewed is ultimately cut off or out of
the article and thrown into the scrap-pile for
remelting.

Rolled and drawn articles can be renewed
again and again by my proeess, for when such
articles as rails become too short in conse-
quence of repeated renewals the difficulty
can be overcome by welding two or more
pieces together before taking the steps nec-
essary to inerease their cross-sectional areas.

I secure the requisite preliminary enlarge-
ment in cross-section of the article treated by
means of what may be termed ¢ longitudinal
pressure,” and I secure the final shape and
size in eross-section by means of transverse
pressure, and this reworking of the metal in
the article makes it stronger-than it was when
the article treated was new. I preferably
heat the article to be treated to a heat not
lower than a red heat and not high enough
to injure the metal therein. 7

Where I speak of the article being submit-
ted to ‘longitudinal pressure,”I donol mean
that all the metal therein is necessarily sub-
mitted to such a pressure or that all portions
submitted toalongitudinal pressure are treat-
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ed simultaneously. In some cases the longi-
tudinal pressure is onlyapplied to certain por-

. tionsof the metal—as, for instance, parts near
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the surface of the article or particular see-
tions—and though the portions aeted upon
may be submitted to the necessary pressure
simultaneously that is not an essential fea-
ture of my process. 8o, also, the transverse
pressure may be exerted along the entire
length of the article at once or upon one por-
tion after another, and the latter is the pre-
ferred method in all cases.

In practicing my invention suitable mech-
anism is used, and for different kinds of arti-
cles the mechanism used preferably differs
somewhat in its mode of operation. Thus, for
instance, in treating such artieles as worn-out
rails I prefer to place the article after heat-
ing it in a suitable die and to then increase
its average cross-sectional area throughout
by a suitable longitudinal pressure exerted
upon one or both ends by means of a piston
or pistons, or one or more power-hammers,
the steady pressure of a pair of pistons oper-
ated by hydraulic or other power being pre-
ferred. In the case of articlesof greatlength
and small diameter, such as wire, I prefer to
secure the necessary preliminaryenlargement
in average cross-section of the part to be re-
newed by means of mechanism so constructed
as to enable it to create a series of enlarge-
ments in the article by subjecting one section
of it after another to longitudinal pressure.

The preferred mechanism used for exerting
the transverse pressure necessary to give the
article treated its final shape and size also
differsin articles of different kinds. Intreat-
ing wire I prefer to use a draw-plate, and in
treating rolled articles I prefer to use rolls.

I do not limit myself to the use of any par-
ticular kinds of mechanism in carrying out
my process. ITowever, any mechanism adapt-
ed for use in my process may be used without
departing from the essence of my invention.

Different modes of practicing my invention
are illustrated in the annexed drawings, in
which—

Figure 1 is a vertical cross-section on line
12, Fig. 3,on an enlarged scale, showing a die
with a worn rail therein. Fig. 2 is a similar
view showing the same rail enlarged trans-
versely, so as to fill said cavity. Fig. 83isa
plan view, parts being broken away, of a die
with a rail in place, which has been com-
pressed longitudinally between a pair of pis-
tons. Tig. 4is a side elevation of a worn rail
before treatment. Fig. 51is a side elevation
of a train of rolls. Tig. 6 is a side elevation
of arenewed rail. Tig. 7 represents a section
of worn trolley-wire. Fig. §1isa plan view of
an apparatus for enlarging the average cross-
section of a trolley-wire. Fig. 9 represents a
vertcal cross-section on line 9 9, Fig. 8. Fig.
10 represents a section of trolley-wire that
has been passed through said apparatus; and
Iig. 11 represents a vertical cross-section, on
areduced scale, of a draw-plate with a trolley-
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wire passing through it, whose average cross-
sectional area has been enlarged by passing it
through the apparatus shown in Figs. Sand 9.

Similarletters refer tosimilar parts through-
out the several views.

A, Figs. 1, 2, and 3, represents a die con-
sisting of a lower member ¢ and an upper
member ¢’ and containing a cavity «® for the
reception of a rail B. The members of the
die are preferably separated for the intro-
duction and withdrawal of rails and may be
held together when the die is closed by clamps
a® and wedges a! or other suitable means.
The worn rail B to be treated is preferably
heated to or above a red heat before being in-
serted in the die and after being inserted is
compressed longitudinally by means of plun-
ger-heads C, preferably substantially con-
formingin cross-section to the cavity in the die
and connected to plunger-rods C’, through
which they receive their motion from suitable
sourcesof power. (Notshown.) Bythisdevice
the rail or analogousarticle has its cross-see-
tional area increased throughout to that of
the cavity a® in the die A and is thus made
somewhat larger in cross-section and shorter
than it is when finished. It is next passed
through one or more sets of rolls D and is
preferably passed through them several times
and in that way compressed, lengthened, and
straightened and given its final shape and
size in cross-section. After being rolled the
ends of therailare preferably trimmed. The
result is a perfect rail B’, somewhat shorter
than it was before being subjected to my
process, but larger in cross - sectional area
and with the metal therein. stronger than it
was when the rail was new. TFigs. 4 and 0
are not drawn to a scale, but give a general
idea of the change of form wrought in a worn
rail by my process.

An apparatus adapted to create a series
of enlargements in trolley-wire and other
articles treated by my process is represented
in Fige. 8and 9. In that apparatus, E repre-
sents a table; ¢, the table-top; ¢', an opening
in the table-top; ¢*, Fig. 9, opposite dove-
tailed grooves in which a cross-head It recip-
rocates; e, a pair of retainers attached to the
top e; G, eccentric clamps secured to the sta-
tionary table-top e by means of pivots g; G,
similar clamps secured to the cross-head IF by
means of pivots g, and ¢* levers for operat-
ing said clamps. The cross-head T* is at-
tached to a piston-rod II, whose inner end is
secured to a piston-head IH', reciprocating
in a cylinder I. Water is forced into said
cylinder by means of suitable mechanism
(not shown) through the inlet-pipe I' and es-
capes through the same pipe and the outlet
I% Its admission and escape are governed by
the two-way valve I8, The piston is forced

backward and the water in the cylinder I
forced out by means of the coiled spring II*
Large articles may be treated by means of
thisapparatus; but I haveshown it in use for
creating a series of enlargements &' in a trol-
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ley-wire K. The wire is laid between the
retainers ¢ and secured between the clamps
G and G'. Wateris then forced into the cyl-
inder I and the cross-head F forced inward
toward the retainers ¢, and an enlargement
&' is thus formed in the wire K. The water
in the eylinder I is then allowed to escape,
the clamps G and G’ loosened, and the wire
moved forward, after which a fresh section is
operated upon. The wire is preferably heated
to ared heat, a section at a time, before being
compressed longitudinally and after passing
through the apparatus assumes an appear-
ance approximately like that shown in Fig.
10. The next step in the case of wire is to
pass it through an opening L’ in a draw-plate
L, from which it issues in the form of section
I?* Fig. 11. TFig. 11, being upon a reduced
scale, does notindicate the size of the finished
section k? as compared with that of the worn-
out wire shown in Fig. 7. The wire is en-

-larged in cross-section by the treatment, but

made somewhat shorter. All imperfections
are removed and the quality of the wire made
better than it was originally.

Where a rolled article is passed through the
apparatus shown in Figs. 8 and 9, it is after-
ward rolled instead of being passed through
a draw-plate. .

The apparatus shown are not intended to
be covered by this application. They will be
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claimed in applications to be filed hereafter.

I claim-- .

The process of renewing old, worn, rolled
ordrawn metallic articles in whole or in part,
and increasing the average cross-sectional
area of the part renewed, consisting in first
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heating the article, treated to a heat notlower

than a red heat and not high enough to injure
the metal therein, then enlarging the average
cross-sectional arca of the part to be used
again beyond the ultimate cross-sectional

area desired, and next giving the part whose

average . cross-sectional area has been en-
larged, the desired shape and a uniform cross-
sectional area throughout. -

G. SPENCER MERRILL.

Witnesses:
J. W. MERRILL,
F. F. LIVERMORE.
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