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To all whom it may concern:

Be it known that I, Tromas H. Siarpson,

. a citizen of the Unlted States of Amemu

10

residing at Detroit, in the county of 'erne
and State of Mlehwan, have invented certain
new and useful Improvements in Methods

of Forming Railway-Car Axles, of which

the follewmfr 1s a specification, 1efe1ence be-
g had therem to the accompanying draw-
1ngs.

The invention relates to the manufacture
of railway car axles, and it is the object of
the invention to avoid certain defects 1in-

- herent in the usual construction pr oduced by
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- showing the second step ;
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- mass of the metal in the cross section 1s se- |
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forging.

To this end, the invention consists m the
method, as hereinafter descr ibed.

In the drawings,—Figure 1 i1s a diagram-
matic plan view, showing the first step 1n
the process; Fig. 2 1s a longitudinal section
Fig. 3 1s a longitu-
dinal section of the blank after the second

step; Fig. 4 1s an enlarged section, illustrat- -

ing the manner of fashioning the journal
and wheel bearing portion; and Figs. 5 and
6 are views showing a process of forming a
slightly different. constructmn '

In the usual process of manufactunncr
railway axles, they are forged from soli
billets by hammel blows. This process, par-
ticularly where used in forming axles of

relatively large diameter, results in what 1s

known as * segregation,” and which is the

radial fracturing of the metal at the core.

As a consequence, the strength of the axle
is largely due to the perl‘pheml portions
thereof, and the segregated core, so far from
increasing the strength, 1s an actual element

- of weakness. Withmy 1mprovecl process, seg-

regation 1s eliminated, and a homogeneous

cured by working the metal both from the
inside and the outsmle of a hollow or tubular
blank. The resulting structure may either
be tubular or, if desired, the tube may be

closed 1in to form a sol1d or substantially

solid, section, at least at the end portions,
which are sub]ected to the greatest lateral

or shearing stress.
the strength of the axle is greatly increased

~ over that of a solid axle formed by forging.
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In carrying out my improved process, a

'.heated billet of metal A of suitable mass

and dimension is first pierced to form a tubu-
lar blank. This 1s preferably accomplished
as 111ustrated n F1g 1by pessmg the billet

W1th both structures,

| 'tmn
performed simultaneously by the closing of

between the rolls B B” having their axes at

an angle to each other, and which produce a

10‘[*111,7 and spiral ldvancement of the blank.

C 1s a piercing head, supported-by a shank
D, and locked prefer ably at substantially the
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gentel of the space between the rolls B B’.

E is an abutment for anchoring ihe rear
end of the shank D. |

The arrangement is such that in opera-

tion the billet A, during its spiral advance-

ment, is forced over the plercing head C,
producmcr a tubular blank and wml{mg the
metal equally from the inside and outside
thereof. The next step of the process is the
elongation of the tubular blank I, resulting
from the first operation. This is pl efer ablv
accomplished by means of grooved rolls G G,

| and a core member H arranged therebe-
tween, so that the blank F .is equeezged be-
This results

tween the rolls and the core.
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in an elongation, and also an increase in the

density of the metal and the operation may
be repeated as mqny times as necessary to
produce a blank I’ of the requned length.
The next step 1s to increase the area of sec-

80

tion in the end portions of the blank, which

is prodnced by an upsetting operation, and

a further step is to fashion the upset por-
These operations may if desired be

d1es I I’ about the end ertlon of the blank
H’, and then upsetting by a blow from the

end die or plunger J. As shown, the dies
T I’ are fashioned to form a wheel seat POr-

tion K, a dust guard portion L, a journal
portmn M, and the end flange N and the
plunger J is also ‘prowded with a for-
wardly extending shank O about which the
upset metal 1s closed to produce the tubular
axle shown in Fig. 4

~ Where it is desired to form an axle with
a solid end section, the blank H” 1splaced in
engagement with dies of the construction
shown In Fig. 5 which differ from the dies
1llustrated in Fig. 4 merely in that the end
flange N is not formed on the blank. The

operations performed when-the blank 1s m

engagement with the dies shown in Fig. 5
are 1§ent1cal with those described 1n connec-
tion with Fig. 4. After the blank is op-
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erated -on by the dies shown in Fig. 5 it is E

engaged with the dies shown in Flg 6, and

the upsetting operation is repeated by the
plunger J’ to produce the solid end section
shown in the latter figure.

“An axle made by the process above given
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may be formed Wlth the ‘metal dlstrlbuted
" s0 as to secure the greatest stren

at the

points of greatest stress. Thus, the journal

portion and the:portion umtmg the same
with the wheel seat are preferably of greater
cross sectional area than the central portion

- of the axle, and as has been stated if de- |
-subj ectmg the pierced blank to opposed 1 in-

.sired, the section may -be increased to form
- a substantlally solid axle at these points.
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‘What I claim as my invention is,— '
1. A method’ of producing ralfwa,y car

- axles, which comsists in piercing a heated
| *‘blllet subjecting the ‘pierced -blank to op-
'*'posed internal and external pressures to
elongate the samie to a greater length than
‘the axle, upsettin, the end portion to form

-a substantially solid section, and externally
- fashioning the same. |

20
. ‘blllet subjecting the pierced blank to op-
| -posed internal and external pressure to elon-
' -gate the same, upsettmg the end portion |

2. A method of producing railway car
axles, which consists in piercing a heated

§81 697

and external dies to decrease the length and

increase the cross sectional area, and ex-
‘ternally fashioning the axle: during the up-
_setting operation. -
~ 3. A method of producing rallway car

axles, which consists in piercing a billet,

| ternal and external pressure to elongate the

same to a greater length than the axle, grip-

ping the blank in forming dies, and upset—

ting the end portion to decrease the length

and increase the cross sectional ar ea, and
then upsetting the end portion to form a sub-

‘while the blank is in enga,gement witha core
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stantially solid séction and in externallv )

fashlonmg the solid section.. .. |
In testimony whereof I affix my 31g11atu1 e
in presence of two witnesses.

| - THOMAS H. SIMPSON
Wltnesses

ABMAND J. LADSUGEUR, _
GEo NOBLE
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