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1’0 all whom it may conceri:

" Be it known that I, JosErH S. SEAMAN a
citizen of the United Statee residing at Pltte—
burg, in the county of Allefrheny and State of
Pennsylvania, have invented or discovered
certain new and useful Improvements in the
Manufacture of Rails, of which 1mpr0vemente
the following is a speclﬁeatmn | -

The mventlon described herein relatee to

certain improvements in the manufacture of

railroad-rails, and has for its object an im-
provement in the method of manipulation of

the metal, whereby an increased working. of

the metal of the head portion of the rail is ef-
fected, such working being effected at such a
time in the rolling opera,tlon as will produce
an effect similar to that known in the metal—

- working art as *‘cold-rolling.”

It is characteristic of the method now ‘prac-
ticed in the production of rails that in the
rolling operation that portion’ of the metal
which is to enter into the head of the finished
rail i subjected to an active rolling operation

only in six passes of the twenty-four now usu-
ally employed in reducing an ingot to a fin-.
In all the other passes the active

ished rail.
rolling eperamon is on the sides of the metal

of the ingot, thereby effecting a lateral and
~ lon g1tud1nal dlsplacement of the metal, while
the portions of the metal which go to form the:

foot or flange are subjected only to the re-

straining action of theside walls of the passes.

It is also characteristic of the method now in

use that the rollingis effected at as high a tem-

perature as is possible in order to produce an

- metal athigh temperaturesand also by reason

of the non-working of the metal which goes_to
form. the head of the rail such metal is, com-

paratively speaking, soft and spongy and in-

capable of withstanding the wear incident to

~ the heavy engines and rollmg stock now em-
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- ployed. 1t has been attempted to overcome
 this objectionable feature by forming a com-
paratively-narrowrib along the surface of the

head -projecting beyond the plane of finish of
the head and then foreing this rib down into
the head, while preventing-any material en-

‘largement of the head. "The result of this

method is simply the formation of a compara-

tively-narrow band of condensed or hardened

-Byreason of working the

| and w11;h0u13 a,ny Workmﬂ' of other portions of

the metal of the head. Tt has also been at-
tempted to increase the durability of the
head of the rail by forming during the finish-
ing passes of an ordinary raii-mill the head
hwher and narrower than desired in the fin-

| lshed product-and then by a subsequent roll-

ing operation on the face or upper surface of
suchjhigh'head reducing the height and cor-
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respondingly increasing the horizontal di- '

mensions of the head to those required in the
finished product.

By this method there will
be no material hardening or condensing of
the metal, nor will there be any working of
such metal except along the comparatively-
narrow portion of the head-blank as produced
in the last passes of the finishing-rolls. By
my improvement I provide for the working
by the active operation of the rolling-surfaces

70

of the rolls on the metal of the tread-face as

well as of the sides of the head, and also for

a hardening and compacting of the metal of

all such portions of the head with which the
wheels of the car will come in contact.

The invention is hereinafter more fully de-
seribed and claimed.

In the acecompanying drawings, formme' &
“part of this' specification, Figures 1, 2, and
3 illustrate, kdiﬂ;gremmatiaally, the several

passes of the rolls now employed in reducing
theingotto a finished rail.
the form or shape of the five finishin g-passes
as employed.in the practice of my invention,
and Fig. 6 shows the last or finishing pass in
which the. 1.:1,11 1s brought to ﬁnlshed size and
shape.:

In the ijactlce of my invention the mgot-
is reduced to or approximately to the finished

rail by the same number of passes, said passes
being formed in a two or three high mill of

those now employed, except for the passes in
the finishing-rolls.
reference to the dlan*ra.ms shown in Figs. 1,

| 2, and 3 that the pOI‘thIlS of the metal of the

mgot which go to form the head and flange
of the rail, such portions being indicated by

‘the letters  and Y, are not eubjected exeept

in passes 2, 3, 5, 6, 9 or 93, 12, 14, and 19 to
an active rolling reduction. In all the other

passes the rolls operate actively on the sides

meta,l along the metel of the face of the head | of the ingot or flange, effecting an elongation

Figs.4and 5 ehow.

1t will be observed by
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‘substantially the same shape and contour as
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of the ingot or blank, while the head and

| tional body of metal into the head and at the

foot portions « and vy are subjected to only a | same time preventing any increase of the

slight restraining or compressing action by
the side walls of the several passes. While

g5 the shape or contour of the finishing-passes

I0

5
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from 19 to 23 are similar to those now em-
ployed, I provide for a quantity of metal in
the head portion of the blank or the portion
thereof which goes to form the head in excess
of that required to produce the head under
the present practice, such excess of metal
being distributed, preferably, in such manner
that the *‘ tread-surface,” within which term is
included the portions of the rail subjected to
wear by thetread and flange of the car-wheel,

18 subjected in the final reducing pass to the

greatest reduction. The shape and dimen-
sions of the passes heretofore employed are
sbown in full and dotted lines in Figs. 4 and
9, and the shape and dimensions of the passes
employed by me in the practice of my inven-
tion when the excess of metal is limited to
the tread-surface are shown in full lines.
The dotted line a indicates the line of finish
of the head according to the present prac-
tice, and the full line b indicates the line of
finish of the head in the praectice of my in-
vention.

- creased body or portion ¢ of metal provided
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for in the passes employed by me extends en-
tirely across the head portion of the blank
and slightly down onto the sides of such head.
This additional body of metal in the head is
preserved 1n all the finishing-passes now em-
ployed. In the last pass the rail is brought
to approximately the finished size and shape,
except as hereinbefore stated.

It is preferred after the rail has left the
pass 23 to allow it to cool down to as low a
temperature as 1s permissible for further re-
duection to finished size, so that in this final
reduction themetal will besubjected to whatis

generally termed a *‘ cold-rolling.” Thiscold-
rolling is effected in a universal mill, prefer-

ably one of the type or construction shown
and described in Letters Patent No. 318,513,
granted to me May 26, 1885. In such a mill
the head and flange are subjected to an ac-
tive rolling reduction by the vertical rolls 24
and 25, while the web and sides of the head
and flange are subjected to the rolling action
of the horizontal rolls 26 and 27. Asall parts

effected by the horizontal rolls 26 and 27 and
the vertical roll 25, which operate on the

flanges, the web, and the under side of the

head of the rail,will be comparatively slight;
but the reduction effected by the vertical roll
24 will be sufficient to bring the vertical di-
mensions of the head to that desired in the
finished rail. By thus actively rolling the
tread-surface of the rail, even were no mate-
rial reduction effected, a beneficial working
of the metal would be produced; but by in-
creasing the vertical dimensions of the head
in the manner stated and rolling this addi-

It will be observed that the in-

horizontal dimensions of the head a great in-

.erease In working and reduction 18 effected

and the metal is condensed and rendered

~more solid. By effecting this condensation
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of the metal while the rail is at compara-

tively-low temperature a hardening effect is

| produced, thereby rendering the head much

more durable in service. It will be under-

‘stood by those skilled in the art that the num-
~ber of passes by which the ingot is reduced

to the finished product may be varied—-. e.,
decreased and increased; but in all cases

provision should be made by suitably con-_

structing some of the passes for a body of
metal in the head of the rail in excess of that
now required to form the head and the fore-
ing of such additional body of metal into
the head, while all surfaces of the latter are
subjected to the action of rolling as distin-

cuished from rubbing surfaces. In addition
‘to this working and hardening of the metal

of the head this last or final rolling can be
employed for giving the desired camber to
the rail. This greater reduction effected by
the roll 24 in rolling in the portion of metal
¢ will cause the rail to curve, such eurva-
ture being due to the greater elongation on
the portion subjected to greatest reduection.

In case the reduction of the head effected in
‘the head-working pass in the universal mill
should produce too great curvature or cam-

ber the passes in the finishing - rolls can be
so proportioned that the flange portions will
be a little thicker than desired in the finished
product, thereby necessitating a material re-
duction of the flange portions in the univer-
sal mill. By suitably proportioning the re-
duction of the flange portions to be effected
in the universal mill, such reduction of the

| flange proportionately neutralizing the curv-

ing effect incident to the reduction of the
head, any desired curvature or camber of the

‘rail ecan be produced.

While it is preferred that the additional
body of metal ¢ should be uniformly distrib-

uted over the tread-surface of the head of
{ the rail, it may be arranged along the side or
under portions of the head by enlarging the
portions of the finishing-passes at the places
-where the body of metal ¢ is to be added.

of the rail except the tread portion are of |
nearly finished size and shape the reduction |

I claim herein as my invention—

1. As an improvement in the art of mak-
ing rails, the method described herein which
congists in providing during the rolling op-

eration an additional body of metal uni-

formly distributed or substantially so over

the entire tread-surface of the rail, and be-
yond the final plane of finish, and then as a

final finishing operation forcing such addi-

tional body into the head by the action of a

rolling-surface and without any material en-

largement of the head, substantially as set

forth.
2. As an improvement in the art of mak-
ing rails the method described herein, which
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consists in providing during the rolling op-

eration a body of metal uniformly distributed

over the head of the rail in addition to that
required in the ordinary reduction of the rail

and then as a final operation forcing such ad-

ditional body of metal into the head without
permitting any material enlargement thereof
by the action of rolling-surfacesacting simul-
taneously on all parts of the qurface of the
head, substantially as set forth.

3. As an improvement in the art of mak-
ing rails the method herein deseribed, which

consisis in rolling an ingot to apprommately'

the finished size and shape of rail desired,
providing during such rolling operation a
body of metal in the head of the rail in ad-

dition to that required in the ordinary redune-
tion of the rail, allowing the partially-fin-
ished rail to cool and then as a final opera-
tion forcing such additional body of metal into
the head without permitting of any material
enlargement thereof by the action of rolling-

20

surfaces acting simultaneously on all parts

of the surface of the head, substantlally as
set forth.

In testimony wher eof I héwe hereunto set
my hand.

_ JOSEP—H S, SEAMAN.

Witnesses: _.
DARWIN S. WOLCOTT
H. M. CORWIN.
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