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To all whom it may concern:

Beit known that I, SAMUBL T. WELLMAN,
of Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Apparatus for Manu-
facturing Car-Axles; and Ido hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it per-
tains to make and use the same.

My invention relates to improvements in
apparatus for mannfacturing ecar-axles; and
it consists in certain features of construction
and in combination of parts hereinafter de-
scribed, and pointed outin the claimns.

In the accompanying drawings, Figure L is
aside elevation, partly insection. Fig.2isan
end elevation, in transverse section, through
the longitudinal center of the machine. Fig.
3 is a plan. TFig. 4 is an enlarged cross-sec-
tion of dies B B’. Tig. 5 is an enlarged de-
tail of an upsetting-die. Figd. 6 and 7 are
respectively side elevation and plan of blanks
for car-axles.

My improved apparatus is for rounding or
forging blanks previously prepared, such
blanks having two parallel sides, as shown in
Fig. 7, the blanks being of such variable
width approximately,as shown in Fig. 6, that
will distribute the metal lengthwise of the
blank, the same as in the finished forging A,
the latter being shown between the forging-
dies B B’. The lower die B is stationary, be-
ing secured to the bed-plate C. The upper
die B’ is secured to the vertically-reciprocat-
ing die-head D, the latter having attached
the plungers E of the respective water-cylin-
ders E’. These three cylinders are each sup-
ported by heavy side pieces or columns F,
the one member f of each serving as a guide
for head D. The three cylinders E’ are con-
nected in the same system of water-pipes, so
thatthey operatesimultaneously. These three
rams or cylinders are employed for depress-
ing head D, to avoid constructing this head
of such cumbersome proportions as would be
necessary in case a single larger ram were
employed for the purpose. :

Located above the central cylinder B/, and
supported from the same, is a smaller water-
cylinder G. The plunger ¢ thereof connects
with cross-lhead H. The latter in turn iscon-

nected by means of rods . with head D afore-
‘said. By operatling the upper ram die B,
head D, and the three plungers E are elevated.

The dies B-B’ internally are adapted fo fit
the finished forgings A, except that the in-

‘ternal corners of the dies at b ave cut away,

as shown more clearlyin Fig. 4. The recesses
thus formed by cutting away the corners of
the dies receive the metal that is forced lat-
erally in breaking down the blank with the
first closing of the dies.. Without such re-
cesses fins would be formed that would pre-
vent the dies from closing. Outside the end
collars @ of the axle the bore of the- dies is
eylindrical to the ends thereof and of the same
diameter as the end collars a. .

By operating dies B B’ the axle is not
drawn-—that is to say, is not elongated—ex-
cept at or near the ends of the axle; but at
the respective ends the tendency to elongaie
is such that without other appliances than
the dies aforesaid said collars ¢ would not be
forged full and sharp and the ends of the
forging would be quite uneven or ragged.
To avoid this upsetting-dies I are provided,
the heads I’ thereof being adapted to fit in-
ternally the end sections of dies B B’ when
these are closed. - The enlarged rounded ends
12 of the upsatting-dies enter corresponding
sockets in the ends of plungers J of the
double-acting rams J’.  These latter rams are
mounted, as shown, on the respective ends of
bed-plates C, the axes of theserams being.co-
incident with the axes of dies B B’. Dies1
are held to their seats in the plungers by ro-
movable caps /. These caps fit soloosely, and
by reason of the rounded ends aforesaid, that
when the dies B B’ are opened the free end

of the upsetting-dies may be raised a short

distance without cramping in their seats in
the plungers.

The length of dies I is such that with plun-
gersJ thrast forward theirfull throw the axle
isupset to just the length required. Toraxles
of differentlengthsordiameters thelargerdies
and the upsetting-dies are changed, others of
the required dimensions being substituted.

The collars ¢ of the axlemay be madelonger
without changing thelarger dies by providing
a blank with more metal at the ends and sub-
stituting shorter upsetting-dies.

For turning the axle on its axis between the
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strokes of dies B B, dies 1T have sections 7,
TonsTud oF otherwise prepared to receive a
wrench or other appliance for turning the
same, and the faces of these upsetting-dies
havedepressionsor projections—forinstance,
holes ¢/, (shown in Fig. 5,)—for engaging the
ends of the axle to cause the latter to rotate
with the rotation of the upsetting-dies.

In operating the apparatus the blank is
placed edgewise between dies B B’ and the
dies are closed. As this occurs, dies I are
brought forward their full stroke and are
held in such position during the successive
strokes of the larger die. The first stroke of
the larger dies breaks down the blank and
fairly ‘shapes the upper and lower sections
thereof, but of courseleaves ridges along the
sides of the axle, where the edges of the dies
are cut away, as aforesaid. Neéxft, the axle,
by means of dies I, is given a quarter-turn to
bring these ridges top and bottom, and as the
one ridge is turned down into die B the axle
must necessarily raise a trifle; hence the pro-
vision aforesaid that allows die I to tilt up-
ward. A few more strokes of dies B B’, the
axle meantime being rotated between strokes,
finishes the work, the entire operation requir-
ing but a few moments of time,

I may also add that the work is more uni-
form and has a much better finish than when
done, as heretofore, under a forging-hammer.

The conical points ° are for centering the
shaft for subsequent finishing in a lathe,

What I claim is—

1. In apparatus for forging axles, the com-
bination of forging-dies adapted to receive
the entire blank with a series of hydraulie
rams operatirg simultaneously for closing the

422,557

dies and a separate ram for opening the dies,
and thereby reversing the plungersof the rams
that close the dies, substantially as set forth.

2. The combination, with forging-dies, sub-
stantially as indieated, of upsetting-dies op-

erating internally in the end sections of the

forging-dies and rams for operating the re-
spective upsetting-dies, the latter being con-
nected with the rams by means of universal
joints, whereby the upsetting-dies may be ro-
tated on their axes and at the same time tilted
out of the line with the actuating-rams, sub-
stantially as set forth.

3. The combination, with forging-dies, sub-
stantially as indicated, of interchangeable up-
setting-dies operating in the end sections of
the forging-dies and rams for operating the up-
setting-dies, the length of the latter being
such as will gage the length of the axle, mean-
time the rams for actuating the same are op-
erated full throw, substantially as set forth.

4. The combination, with forging-dies
adapted to receive the Dlank bodily, of up-
setting-dies and rams for operating the lat-
ter, the arrangement being substantially as
indieated, such upsetting-dies having projec-
tions or depressions on their faces for inter-
locking with the forging, whereby the latter
is turned on its axis by rotating the upset-
ting-dies, substantially as set forth.

In testimony whereof I sign this specifica-
tion, in the presence of {wo witnesses, this Sth
day of December, 1888,

SAMUEL T. WELLMAN.
Witnesses:
CHAs. 1. DORER,
ALBERT E. LYNCH.
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