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To all whom it may concern:

Be it known that I, WirLram R. WEBSTER,
of the city and county of Philadelphia, State
of Pennsylvania, haveinvented anew and use-
ful Improvement in the Method of Spreading
the Tnds of Rectangular Metal Bars to Form
Eye-Bars, of which the following is a true and
exact description, reference being had to the
accompanying drawings, which form o part of
this specification.

My invention relates to the spreading and
thickening of the ends of rectangular metal
bars in the process of converting them into
what areknownas ‘‘eye-bars” for bridges and
the like.

Prior to my invention eye-bars were formed
from flat rectangular bars by methods which,
while differing in some details, may be grouped
as follows: first, by upsetting the heated end

of abar in a die of the required shape, and

while it was clamped between plain die-faces;
second, by piling the end to be formed into
an eye and then swaging the thickened end
into shape; third, by upsetting the end of the
barindiesin which thesidesorfaces,or both the
sides and faces, were made to yield or move
outward, 80 as to permitthe bar tospread and
thicken without at any time leaving room
enough for any considerable bending or buck-
ling; fourth, by upsetting the end so as to
thicken if, then upsetting the thickened end
in gpreading-dies, and then forging down the
spread and thickened end to the required
shape and thickness in forming dies,

The necessity of the two upsetting opera-

tions in the last-uentioned method arose from -

the difficulty found in preventing the bars from
folding and buckling, the only method prac-
ticed for preventing this being to so form the
dies that they would engage the corners or
edges of the bars and thus support them lon-
gitudinally while being upset—a plan suffi-
ciently effective when thickening the ends, but
not practicable where any considerablespread-
ing was required. The spreading of the eye
in this method was accomplished by the same
means as in the first; but the preliminary
thickening diminished the tendency to buckle
or fold between the flat die-faces. Another
method practiced was by forming an enlarged
end on the bar in rolling it and spreading this
end out by a hawmmer,

Now I have discovered that by elamping the
end of a bar heated to the temperature neces-
sary for upsetting between die-faces, in one or
both of which a longitudinal rib or projection
is formed so as to rest under or over the median
line of the flat sides of the bar throughout the
length of its heated end, and then upsetting
the bar by pressure upon its end acting in the
line of the central rib or projection, the said
bar will be entirely free from any tendency to
buckle or bend sidewise,and will be expanded
or spread evenly on both sides of its center
line,the reason for this being that a longitudi-
nal groove or depression is formed all along
the center of the flat side or sides of the heated
bar end corresponding with and filled by the
longitudinal rib or ribs in the die-faces, and
the end of thebaris thus, asit were,interlocked
with the die-face, and all tendency to bend is
overcome, while the freedom of the bar to
spread on each side of the center line is in no
wise interfered with.

It is not at all necessary that the bar should
be tightly clamped between the upper and
lower die-faces of the spreading-die, as the
first action of the upsetting-plunger will cause
the soft metal of the heated end to expand on
each side of the rib of the die-face, and the
continuation of the pressure only serves to in-
crease and maintain the hold of the rib on the
swelling bar, said rib, as it were, pressing
deeper and deeper into the metal until the
barisexpanded to the full thickness permitted
by the die.

I havein another application, which relates
to certain new features of construction in the
dies used in my improved process, described
the use of a spreading-die made up of one die-
face having the central longitudinal rib and
another die - face having a corresponding
groove cr depression, which said depression
coacted with the rib in preventing buckling
in the bar,and also the use of a plain flat-faced
die in eonnection with the ribbed die. The
conjoint use ofa ribbed lower die with asimi-
larly-ribbed upper die has, however, the ad-
vantage of more promptly and firmly taking
hold of the bar along its median line and more
securely holding it against buckling than any
other device, and where the bars being upset
are to have a very large eye in proportion to
the width _of the bar, and require subsequent
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treatment after upsetting to expand their eyes
to the desired breadth, it is an advantage to
have the greatest thickness of metal on the
edges of the partially-formed eye, as the work
of pressing out the eye to the desired breadth
by a hammer or other tool 1sin this way more
easily performed.

Reference being now had to the drawings,
which illustrate dies adapted for use in my
new process, Ifigure 1 is an end elevation of
such a die; Fig. 2, a side elevation of the up-
per die-face, and Fig. 3 a plan of the lower
die-face.

A and B are the upper and lower die- faces
constituting together, and with the usual
cheek-pieces, plunger, &c., the spreading-die.

Cis a flat rectangular bar of the kind for
which my improv ed process is adapted.

1and 2 represent the spaces into which the
metal of the bar is forced in the process of
spreading. ¢« indicates the central longitudi-
nal ribs formed on the die-faces. -

From what has been already said, the mode
of handling the bar in carrying out my pro-
cess will be readily understood. The end to
be spread into an eye is first heated to the re-
quired temperature and then placedin the die,
as shown by dotted lines in Fig. 3, so thatthe
center of one of its flat sides will liethrough-
oub along the longitudinal rib formed on the
die-face which supports its said side. The
bar is then clamped in the usual way to re-
sist a longitudinal thrust, and the upper die,
which is also preferably ribbed, but may be of
any desired form,isplaced in position, asin Fig.
1, upon the opposite side of the flat bar and
firmly secured in place. The plunger then

acts against the heated end of the bar, itsline
of motion being parallel to the rib or ribs
formed on the die-faces, and the metal of the
bar is upset and forced backward into the dies.
The pressure being equal in all directions, the
metal will flow not only into the cavities 1
and 2,

but also up alongside of the ribs g,
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which will soon be comnipletely embedded in
the thickening metal.

In cases where a considerable tluckenmo of
the bar is desired—as, for instance, where the
eye is to be further spread in a hammer-die

or otherwise—it is desirable to make the rib g

or ribs @ very broad in proportion to their
depth, so that the metal after the upseiting
will be thickest at the side edges of the eye.
A very considerable inerease in average thick-
ness ean thus be attained, and with a distribu-
tion of the metal which makes the subsequent
broadening of the eyes easier.

It is of prime importance that the rib or
ribs ¢ should extend along the whole length
of the heated bar end, so as to engage it from
end to end and prevent the least tendency to
bend during upsetting, for if the free end of
the bar is bent at any point it is impossible
to afterward correct the distortion, and the
metal in the eye will be unevenly distribated,
even if the distortion is not sufficient to make
what is known as a buckle or fold.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

The process of spreadmg the end of arect-
angular metal bar, which consists in heating
said end to the required temperature for up-
setting, clamping it between die-faces, one or
both of which are provided with a continuous
centrallongitudinal rib or projection arranged
to liealong the wholelength of the heated end,
and then upsetting it by pressure on its end
and in the line of the central rib on the sup-
porting die-face, all substantially as specified,
and so that the heated end of the bar will be
distorted and engaged with the ribbed die-
face along its median line and thloughoub its
length duung the upsetting.

WM. R. WEBSTER.

Witnesses:

CHAS. A, RUTTER,
CHAas. A, MABONY.
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