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lo all uhom, it may concern: 
Be it known that i, JOHN M?. HANSEN, 

a citizen of the United States, and resident 
of Pittsburgh, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Dies for 
Forging Railroad-Axles; and I do hereby 
declare the following to be a full, clear, and 
exact description thereof. 
My invention relates to dies for forming 

railroad axles and similar articles. 
It is particularly though not exclusively 

applicable to, dies for the practice of the 
method described in a companion applica 
tion filed by me of even date herewith, 
Serial No. 662,309 providing for the manu 
facture of such axles from the ordinary an 
gular bars of commerce of the same section 
throughout their length by the heating of 
the bar, clamping it within the dies and up 
setting it to bring it to cylindrical form and 
forming enlargements thereon. 
The object of the invention is to provide 

for the casy flow of the metal under the 
endwise pressure of the upsetting operation 
so as to insure the filling of the entire die 
cavity whatever may be the shape of the 
enlargement thereon. . 

It consists, generally stated, in axle forg 
ing dies having the inner die faces ofall 
enlargements of the matrix of the holding 
dies inclined toward the center of said ma 
trix, so that such inclined faces will permit 
easy flow of the metal under the upsetting 
pressure toward the center of the axle with 
out providing any obstruction which might, 
holdback the metal as it is expanded under 
the upsetting pressure. 
In the accompanying drawings #???: 

is a longitudinal section of the dies; Fig. 2 
is a like section indicating by dotted lines 
the position of the bar therein before up 
setting, and in full lines the completed axle 
therein; and Fig. 3 is a view of the finished 
axle. . 
The dies embodying the invention as illus 

trated have the clamping or holding dies 
2, 3, mounted in any suitable press 4, the 
die 2 resting on the bed 5 of the press and 
the psetting plungers 6 being operated by 
suitable power, being shown as connected to 
the rams, such as where they are operated 
by hydraulic pressure. 
The dies are illustrated with the matrix 

cavity 8, the plungers 6 entering the ends 
of said cavity and operating upon the blank 

to upset the same and expand it to fill the 
die cavity. 
The die has the central clamping faces 9, 

the faces 10 for forming the wheel seats, and 
the faces 11 for forming the journal bear 
ings. It is also provided with the enlarge 
ments 12 for forming the collars back of 
the wheel seats, and between said collars and 
the clamping faces 9 it will be seen that the 
dies have the inclined portions 13 and be-, 
yond the same the inclined portions 14, said 
inclined faces extending toward the center 
of the dies for forming the body of the fin 
ished axle tapering toward the mid portion 
thereof, the inclined faces 13 being at a more 
abrupt incline than the inclined faces 14. 
At the ends of the dies where the outer end 
collars of the journal, bearing are to be 
formed I provide the inclined faces 15 and 
beyond the same the straight seats 16 of the 
same diameter throughout, said seats extend 
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ing toward the ends of the matrix dies and 
being of a diameter corresponding thereto. 

In the use of the dies the bar from which 
the axle is to be formed may be of any suit 

80 
able section, rectangular, or hexagonal or " 
cylindrical, as desired. It is properly, heat 
ed and placed within the dies, as illustrated 
in dotted lines Fig. 2, the upper die 3 de 
Scending and clamping it within the matrix 
cavity, and the plungers 6 are then advanced 
to engage with the ends of the bar and upset 
it within the matrix cavity and under the 
upsetting pressure the bar will be enlarged 
or expanded and fill the die cavity, as illus 
trated in Fig. 2. Under this upsetting pres 
sure where the metal is forced out against 
the walls of the die cavity to fill the same, 
it will be brought into contact with the in 
clined faces 13, 14, 15, and will flow over 
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said inclined faces to properly fill the ma-. 
trix cavity without liability of being held 
or retarded in its movement within the dies 
by abrupt shoulders, so that less pressure is 
required for expanding the metal to prop 
erly fill all of the enlarged portions of the 
matrix cavity. Thus under the continued 
pressure of the plungers there will be an 
easy and natural flow of the metal toward 
the center of the matrix cavity over parallel 
or inclined faces only and the metal will 
spread outwardly under the final pressure 
of the plungers to fill out against the shoul 
ders at the outer faces of any enlargements 
in the matrix cavity and insure the proper 
formation of all such shoulders and the 
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corpiete filling of such portions of the die 
cavity. After the forging of the axle from 
the bar in case it is required that enlarge 
ments with abrupt inner faces shall be 
formed in the axle as completed ready for 
use, for example in connection with the jour 
nal bearing 17 and the outer collar 18 there 
of, in the subsequent turning of the axle 
the metal on the inner face of such collar, as 
at 19, can be turned off at practically no ex 
pense over the usual turning of such bearing. 
In like manner if required the metal at the 
inner side of the collar 20 forming the 
shoulder against which the wheel is seated, 
can be turned off to form the completed 
shoulder as at 21. The same general prin 
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ciple can be applied to the upsetting of any 
similar articles. 
What I claim is: .? 

and similar articles, the combination with upsetting plungers, of holding dies having a 
matrix provided with enlargements and hav 
ing all the inner die faces of such enlarge 
matrix. 
In testimony whereof, I the said JoHN M. 

HANSEN, have hereunto set my hand. 
JOHN. M. HANSEN. 

Witnesses: 
RoBERT C. ToTTEN, 
J. R. KELLER. 
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