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SPECIFICATION forming part of Letters Patent No, 415,403, dated November 19, 1889.
o Applicaticn filed June 27, 1889, RSerial No, 815,738, (No model,)

To all whom ¢ may concern.:
Be it known that I, HENRY AIKEN, a citizen

~of the United States, residing at Homestead,

in the county of Allegheny and State of Penn-
sylvania, have invented or discovered a cer-
tain new and useful Immprovement in the
Process of Manufacturing Axles, of which
improvement the following is a specification.

The Invention described herein relates to
certain improvementsin the process of manu-
facturing axles for vehicles, such as railway-
cars, &e. Heretofore in the manufacture of
such axles it has been customary to produce

by rolling or hammering an ingot or billet of

a sectional area somewhat greater than the
sectional area of the largest part of the axle
to be produced and of such a length as will
afford sufficient metal in the subsequent
treatment thereof to produce an axle of the
desired length. This billet is then reduced
by forging to the desired dimensions and
shape,and the car-wheel seat and the journal
portion of the axle are finished in a suitable
lathe. This operation involves not only a
great deal of hard labor, but also the loss of
considerable time and material, and also in-
volves the frequent reheating of the billets,
which is detrimental to the metal.

The object of the invention herein is to
provide for the formation of the entire axle
as regards the general size and shape thereof,

- the size and shape of the car-seat bearing,
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and the approximate size and shape of the
Journal-bearing; and to this end the inven-
tion consists in the method hereinafter more
fully described and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a plan
view of an apparatusadapted for the practice
of my Invention. Tigs. 2 and 3 are trans-
verse sections on the linexx, Fig, 1, the form-
ing-dies being shown closed in Ifig. 2 and
open in Fig. 3. Iig. 4 is a view in elevation
of the blank in which the axle is to be formed,
and Fig. 5 is a similar view of the completed
axle. L

In the practice of my invention I provide
a blank A of approximately uniform diameter

throughout its entire length, preferably equal
to or perhaps slightly less than the diameter

of the smallest part of the finished axle, and

of a length longer than that of the finished
axle by an amount sufficient to afford the nec-
essary metal required in forming the larger

parts of the axle, as will be hereinafter de- 53

scribed. = This blank, which ean be produced
by rolling in a suitable mill or in any other
suitable manner, is heated until the metal be-
comes sutliciently plastic to permit of its be-

ing upset, and is then placed in the matrix 6o
‘Tformed in the dies 1 and 2.

This matrix cor-
responds to, as regards its several dimensions
and shape, the axle to be made, and at the
ends of sald matrix are formed passages, as

represented in dotted lines in Fig..1, for the 65

movement of the upsetting-plungers 3 and 4.
The dies 1 and 2 are arranged in a recess in
a frame 5, and are operated to and from each
other by means of wedges 6 and 7, which are

shifted longitudinally in the frame 5 by the 70

piston of a hydraulic eylinder 8, connected
thereto by means of a cross-head 9, as shown
in Fig. 1. The plungers3 and 4 are operated
by hydraulic eylinders 10,11, and 12, the cyl-

inders 11 and 12 having their piston-rods con- 74

nected to a cross-head 13 at one end of the
machine, said cross-head having the plunger
4 connected thereto,and the cylinder 10 hav-
ing 1ts piston connected to the plunger 3.

The eylinders 10, 11, and 12 are so propor- 8o

tioned that the powerexerted by the cylinder
10 18 equal, or approximately so, to that ex-
erted by both cylinders 11 and 12, and they
are so connected to a fluid-pressure supply as

to permit of their simultaneous and equal op- 85

eration, as will be readily understood. After
the blank has been heated and placed within
the matrix of the dies the latter are closed
together by means of the wedges 6 and 7.

Fluid-pressure is then admitted into the eyl- go

inders 10, 11, and 12, thereby forcing the
plungers 5 and 4 inwardly and upsetting the
ends of the blank held within the dies, and

. causing the metal of said blank to expand
outwardly, completely filling the matrix and 95

reducing the blank in length to or approxi-
mately to the length required in the finished
axle. The dies are then opened by the op-

eration of the wedees and the finished axle
raised from between the dies by means of 10c
vertically-movable rods.having their ends
sultably shaped to support the axle and work-
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ing betwéenfthe open dies.

After the finished
axle has been removed another heated blank

ig placed in position in the dies, which are
then closed and the blank upset, as herein-

‘Dbefore deseribed. '
It will bereadily under stood by those skllled .
“in the art that by suitably proportioning the
-matrices of the dies an axle having the de-

sired shape and dimensions in the several
parts when cold can be quickly and easily

- shaped in the manner above described.

.15

No claim ismade hereinto the construction
and combination of the several devices shown

and described with more or less particularity, |

as the same, in so far as they may present

- patentable features, will form the subject-

matter of an application, Serial No. 294,497,

_filed December 24, 1888; nordol wish to be un-
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derstood as limiting myself in the practiceof
my invention to any particular form or con-
struction of apparatus, as the several steps
hereinbefore described may be effected by ap-

paratus other thanthat shown and desecribed.
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The prineipal characteristic of this inven-

tion is the formation of a finished axle from.

a blank of a length greater than that of the
axle to be formed by “end compresswn where-
by the blank is reduced in length and en-

- larged laterally atits ends and portwns inter-

30

mediate of the ends.

It is not necessaryin the practice of my in- |

vention that both ends should beoperated on

415,403

at the same time, 1t being practicable and

within the scope of my invention to treat, in
the manner hereinbefore described, one end
of the axle at a time.

I claim herein as my invention—

1. As an improvement in the art of manu-
facturing axles,the herein-described method,

‘which consistsin subjecting a blank of greater

length than the axle to be formed to end Ccom-
pression or upsetting, thereby at once both
reducing the blank in length and enlarging
its end or ends and intennediat_e portions,
Substantlally as set forth.

2. As an improvement, in the art of manu-
facturing axles, the method herein described,

-which COHSIbt‘S in forming a blank of a 11111-'
form cross-sectional size appmnmately equal
to the Smallest sectional size of theaxle to be

formed—i. e., at its middle portion—and of a

length greater than that required in such

axle, and then by an upsetting operation re-
ducing such blank in length and simultane-
ously enlarwmg its ends and intermediate

portions to the shape and dlmenSlonq re-

quired, substantially as set forth.
In testimony whereof I have heleunto qet
my hand.

HENRY ATKEN.

| *VVitneSbeé o
W. B. CORWIN,
DARWIN 8. VVOLCOTT
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