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To all whom 1t may concern:

Be 1t known that I, Witriam H. 1 \IORGAN,
of Alliance, in the county of Stark and State
of Ohio, have invented certain new and use-
ful Impl ovements 1n Methods of Making
Railroad-Ties from Steel Rails; and 1 do
hereby declare the following to be a, tull,
clear, and exact description of the mventlon,
such as will enable others skilled 1in the art
to which 1t appertains to make and use the
saIne.

My invention relates to the method of mak-
ing rail road ties from steel rails and 1t con-
sists in intermittingly feeding the rail lon-
gitudinally, and laterally exp‘mdmﬂ the
head thereof by means moving in a direction
at right angles to the direction of feed of
the rail.

It further consists in intermittingly feed-
ing the rail and laterally expanding the head
thereof during the periods of rest between
the feeding movements.

It turther consists in heating the rail,
feeding it longitudimally and expanding the
head of the rail laterally by means moving
at right angles to the direction of the lenoth
of the rail.

My invention further consists in certain
other steps and operations as will be more
fully explained and pointed out in the
claims.

In the ’LCCOIHP‘LH}’IDG‘ drawings, Figure 1
is a view in transverse vertical section of one
form of apparatus for carrying out my im-
proved method. Fig. 2 1s a view 1n longi-
tudinal section the swaging tool bemg shown
in elevation. If1g. 3 is a view In elevation of

the swaging tool carrier and the cam for
_.:wtuatmﬂ the feed pawls.

Fig. 4 1s a view
in side elevation of the feed wheels and means
tor actuating same. Iig. 5 1s a plan view
of one feed wheel and its pawls showing the
cam in dotted lines, and Iig. 6 1s a view in
perspective of a section of a rail partly
swaged. -

1 Iepresents a furnace of any approved
form, having an opening 2 in line with the
feed rolls 3 and 4. The roll 3 is journaled
at one side on a bell crank-lever 5 mounted
at its elbow in fixed bearing carried by the
housing 6 and the roll 4 1s likewise journaled

at one slde on a bell crank lever 7 mounted

in a fixed bearing carried by the housing 6.
The two bell crank levers 5 and 7 at each
side of the feed rolls, are pivotally con-
nected to the ends of connecting bar 8§,

| shown in dotted lines 1n Fig. 4, each con-

necting bar 8 being pivotally “mounted at its
center at 81 on a lever 9 mounted at one end
on fixed bearing 10, and connected at 1its
opposite end to the plston 11 of the hydrau-
lic cylinder 12. As the piston 11 1s forced
111W’ELIC11V the bell cranks 5 and 7 will be
turned on their bearings, thus forcing the
feed wheels into contact with the rail sec-
tion 14.

The upper roll 3 is positively actuated as
will be hereinafter described, to feed the
rail section 14 progressively, or step by step -
into or between the dies 15 mounted 1n the
die carriers 16. These die carriers are
mounted to rock in the housing 6, and each
1s provided with an mwu.'dly prOJectmg
arm connected by a link as shown in dotted
lines in Fig. 2, whereby they are caused to
rock in unison, and each is also provided
with an upwardly and outwardly projecting
horn 19 which 1s engaged by rollers 20 on
the roll carrier 21 for rocking the die
holders and the dies 15 carried by the
holders. These holders are slotted to re-
ceive the dies 15, and the two dies are each
shaped to receive the lower flange and the
web of the rail 14 as clearly shown in Fig. 1.
When the dies 15 are closed onto the rail
they rest on the anvil 61, and are supported
thereby, while the swaging or expanding
tool 22 1s moving in contact with the head
of the hot rail.

The rail is forced or fed from the furnace 20
1, into engagement with the feed rolls 3 and

4, and 1s Fed by the latter progressively or

step by step, (f01 instance half inch at each
movement) into and through the dies, and
under and into a position where the head or 95
tread of the hot rail will be acted upon by
the oscillating tool 22. This oscillating tool
or expander 1s of truncated form a,nd 1S
journaled in the carrier 21, as shown 1n Fig.
1, located with its axis para,llel to the dl— 190
rection of movement of the rail 14 being op-
erated upon, and with its smaller end to-
ward the feed rolls 3 and 4. The carrier 21,
carrying the swaging or expanding tool 09
and the rollers 20, is journaled on the shaft 105
93 secured or mounted at its ends in the
housing 6, and is connected by the pitmen 24
with the crank shaft 25 a,ctuated by the mo-
tor 26 and gearing 27 and 28.

It will, from the foregoing, be seen that 110
as the crank shaft 25 is rotated, the carrier
21 will be rocked or oscillated, and_at each
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oscillation will carry the swaging or expand-
ing tool directly over and in contact with the
hot rail or section of rail clamped between
the dies 15. As the end of the rail 14 ap-
proaches the tool 22, the conical end of the
latter engaging the exposed head of the rail
as shown in Iig. 2, swages or expands the
latter later %lly, he oscﬂlatmg movement 1n
one direction, causing the metal to flow lat-
erally 1n one direction and the return move-
ment of the roll causing 1t to flow in the
opposite direction, thus forming a compara-
tively wide flange which, as the section of
the rail being acted upon reaches the rear
cylindrical end of the tool 22, conforms 1n
shape and size to the recessed faces 29 in the
tops of the dies 15. This movement of the
rail through the dies 1s a progressive or step
by step movement the feed being first

against the conical f.;lce of the tool thh_

, graduallv reduces the head of the rail to a
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wide flange projecting laterally on both sides
of the web of the rail, and then to the rear
end or cylindrical section of the osclllating
expancler which gives i1t i1ts final shape.

The feed roll 3 is provided with a toothed
periphery which 1s engaged by a pawl 30
pivotally supported on the lever 31. This
lever 1s mounted on the feed wheel shaft and
1s held downwardly by the spring 32. The
outer end of the lever 31 projects into the
path ot a double cam 33 carried by the car-
rier 21, and once at each stroke, or twice at
each complete oscillation of the carrier 21
and expanding tool 22, the cam 33 engages
lever 31 and lifts same thus causing the pawl
30 to turn the feed wheel 8 in a direction

to feed the rail 14 imwardly a predeter-

mined distance, which may be regulated.
This feeding movement of the 311 OCCUYS
when the carrier 21 and its tool 22 are near
each extreme of its oscillating movement,
and after the tool 22 has p‘lSSEid over and
1s out of contact with the rail.

The horn 19 of each die carrier is pro-
vided near its outer free end with a shoul-
der 34, with which the rolls 20 make con-

tact ]ust before the finish of each oscillatory
stroke of the carrier 21. As the approach-

ing roller 20 contacts with its shoulder 34,
it depreSSes the horn 19 thus turning the die
carrier on 1ts axis, and as the two die car-
riers are connected, as previously explained,
they are both &mulﬁneously turned in a
direction to release the rail, which remains
free throughout the movement of the rolls

20 beyond the shoulder 4, until 1t leaves the

shoulder on the return movement. It is
during this period, while the rail is freed
from the dies, that the rail is fed forwardly

parallel with the axis of the swaging or ex-

panding tool, and the rail is fod forw:;u"dly
at each half stroke of the tool 22,
With this apparatus, I take old worn rails,
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ally so as to form side flanges, I producé 4
tie which is structurally as strong as the rail
from which 1t was made.

In use, the expanded head 35 of the rail
becomes the base or bottom of the tie, and 1f
desired I can provide those portions of the
cles under the cylindrical portion of the tool
22, with ribs which will produce corruga-
tions 1n the top face of the bottom of the tie,
or I can provide the cylindrical portion of
the tool 22 with ribs which will produce cor-
rugations in the bottom face of the tie, or L
can rib both the dies and the tool and thus
produce corrugations 1 both faces of the
base of the tie. These ribs in the base flange

of the tie are designed to prevent the tie

from creeping endwise.

With this method I can convert worn rails
ito ties, by first heating them, and expand-
ing the heads laterally while in a heated
condition by an expanding device moving
at right angles to the direction of the lenﬂ'th
of the rail, “and produce a tie which will be
structurally as strong as the rail from which
1t was made. Again I can make ties of va-
rious lengths i the same apparatus without
any alteration or adjustment. This 1s due
to the fact that the rail 1s fed through the
clies and the swaging or expanding action is
progressive lonoltudmally of the rail and
lateral with respect to the length of the rail.

I make no claim in this application to the
apparatus for transforming the head of the
rall into lateral flanges as the same forms the
subject matter of an application No. 520,857,
filed by me October 4th, 1909.

Having fully described my 1invention what

I claim as new and desire to secure by lLet-

ters-Patent, 1s:—

1. The method of forging elongated arti-
cles having a web and enlaro'ed portlon eX-
tending alonﬂ_ the web, which consists in
subjecting the enlarged portion to a step
by step swaging action of forging elements
so applied and with sufficient force as to
laterally expand said enlarged portion.

2. The method of forn‘mfr elongated arti-
cles having a web and enlarﬂed portmn eX-
tending alonﬂ* the web, which consists in
sub]ectmg the enlalo‘ed portion to a step
by step transverse swaging pressure suffi-
cient to laterally e‘{pﬂ,nd said enlarged
portlcm

The method of forging elongated arti-
cles having a web and an enla,rfred portion
extending .:110110 the web, which consists in
feeding the work plece in a step by step
movement over a supporting device, and sub-
jecting the enlarged portion of said work
plece 111'1medmtely over sald supporting de-
vice, to a transverse swaging pressure dur-
Ing the intervals between “the teeding move-
ments of the work plece.

4. The method of forging elonmted artl-

heat them and by expanding the head later- | cles, consisting 1n altern%tely 1eedmo* the
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article longitudinally and then clamping it
against movement between the feeding move-
ments, and subjecting a portion thereoi 1m-
mediately adjacent the clamped section to
the action of a lateral swaging tool, during
the periods the article is clamped.

5. The method of making rail road ties
from rails consisting in progressively feed-
ing the rail longitudinally and then clamp-
ing it between dies between each progressive
movement and subjecting a portion of the
head which is over the dies to the action
of a lateral swaging action, during the in-
terval when the rail 1s clamped.

6. The method of making rail road ties
from rails consisting in feeding the rail in
a step® by step movement, clamping a sec-

tion of the rail between each movement of

the latter and subjecting that portion of the
head of the rail above the clamps to the
action of a lateral swaging device.

7. The method of making railroad ties
from rails, consisting in feeding the rail
longitudinally in a step by step movement,
clamping the section of the rail between
each movement of the latter, and subjecting
the portion of the rail immediately over the
clamps to the action of a swaging device
moving at right angles to the direction oi
movement of rail and engaging the rail,

while the latter is clamped.
8. The method of making rail road ties |
from rails consisting in moving the rail |

&

longitudinally, in a step by step movement,
into the path of a laterally moving swaging
tool.

9. The method of making rail road ties
from rails consisting in moving the rail
longitudinally in a step by step movement,
and subjecting a longitudinal portion of said
rail to a step by step transverse swaging
pressure sufficient to laterally expand the
same.

10. The method of forging a work piece
comprising a thin elongated longitudinally
extending portion, which consists in subject-
ing one edge of the work piece to a step by
step swaging pressure which forces the metal
laterally with respect to the thin portion,
and in such manner that a broad flange will
be expanded on the work piece, and a web
portion will project therefrom, which web
comprises material not acted upon by the
SWagIing pressure. -

11. The method of expanding an elongated
flanged article consisting in successively sub-

jecting portions of the flange to transverse
expanding pressure. '

In testimony whereof, I have signed this
specification in the presence of two subscrib-
Ing witnesses.

WILLIAM H. MORGAN.

Witnesses:
WILBUR ZIMMERMAN,
A. W. Brigur.
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