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This invention relates to railroad car axles and 
the like and particularly to an improved method 
of manufacturing the same. 

Heretofore, it was the general practice, as is 
Well known to those skilled in the art, to shape. 
Or forge heavy Solid axles, such as are used on 
railroad cars, by means of a steam hammer. The 
axle bloom or blank was first rolled to the re 
quired outside diameter for receiving the wheels 
and then a portion adjacent each end thereof 
was reduced in diameter to provide journal por 
tions thereon and the center portion of the 
blank was also usually reduced so as to provide 
an outwardly tapered center portion. The jour 
nal portions and the center tapered portion were 
usually formed by a heavy steam hammer with 
the aid of a forge screw usually consisting of 
from Seven to nine workmen which held and ma 
nipulated the axle blank throughout the forging 
operation by the hammer. 
The journal portion on One end of the axle 

blank was first forged by a forge screw of four 
of the workmen and the steam hammer driver 
and the axle blank was then turned around and 
the other four workmen relieved the first four 
and manipulated the axle blank while the jour 
nal portion was formed on the other end there 
of. Thus it will be seen that the forging of such 
axles by means of a steam hammer not only re 
quired the Services of an excessive number of 
workmen but also was tedious as well as extreme 
ly dangerous to the workmen. Furthermore, in 
steam hammer forging, it was difficult to proper 
ly reduce the axle blanks to the required diam 
eter and length, and it was practically impossible 
to hold the same within very close tolerances 
which, of course, is unsatisfactory and inefficient. 
Also the portions forged in this manner were 
oftentimes uneven and not truly cylindrical in 
shape and out of alignment with each other and 
the true center of the axle thereby producing an 
inferior axle and one not possessing all of the 
requirements and characteristics of a good rail 
road car axle. 
In the present invention, there is provided a 

simple and inexpensive method of forging rail 
road car axles and the like by means of a rolling 
action in which all of the above disadvantages 
have been eliminated and at the same time, pro 
ducing an axle which has all the requirements 
of a good axle. 

Accordingly, it is one of the objects of the 
present invention to provide an improved method 
of manufacturing railroad car axles and the like 
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and one in which the number of workmen for 
practicing such method is reduced to a minimum. 

It is another object of the invention to pro 
vide an improved method of manufacturing rail 
road car axles and the like which is efficient and 
one by which the dimension of the axles can be 
easily and conveniently controlled and held with 
in a narrow range, thereby producing more ac- . 
curate and better axles than by any method 
heretofore known. 

It is a further object of this invention to pro 
vide an improved method of forging railroad car 
axles and the like which consists of forming the 
same by a smooth and even rolling action where 
by straight and Smooth axles are produced. 
Warious other objects and advantages of my in 

vention will be more apparent in the course of the 
following specification and will be particularly 
pointed out in the appended claims. 
In the accompanying drawings there is shown, 

for the purpose of illustration, one embodiment 
and several modifications thereof which my in 
vention may assume in practice. 

In these drawings: 
Figure 1 is a plan view of an axle bloom or 

blank as used in the practice of the method of 
my invention; 

Figure 2 is a side elevation showing the first 
step of forging the blank according to my inven 
tion; 

Figure 3 is a plan view of an axle blank with 
the journal portions formed thereon after the 
first steps; - 

Figure 4 is a vertical section through the can 
members and the axle blank as shown in Fig 
lure 2; 

Figures 5 and 6 are side elevations showing the 
last steps in forming the axle according to the 
present invention; and 

Figure 7 is a plan view showing the completely 
formed axle. 

Referring more particularly to the drawings, 
the improved method of manufacturing railroad 
car axles and the like of the present invention 
comprises providing a metallic axle bloom or 
blank 2, as shown in Figure 1 of the drawings, 
having a predetermined length and Outer diam 
eter. The blank is then heated to a predeter 
mined temperature and the journal portions and 
center portions of the blank are formed thereon 
in the following manner: 
There is provided a pair of oppositely disposed 

concentric Cam members 3 which are pivotally 
Supported for Oscillating movement as at 4 and 

which is simple and inexpensive in its practice, 55 which are driven by any suitable power means 
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(not shown). One end of the blank 2 is then 
positioned between the cam members 3 as shown 
in full lines in Figure 2 of the drawings and the 
axle blank, together with the cam members 3, 
is then moved to the left to the position shown 
in the broken lines thereof, that is, the cam mem 
bers 3 are moved by the power means and the 
blank 2 is moved simultaneously by a separate 
power means to this position. After the blank, 
together with the cam members, has reached 
the position shown in the broken lines, the direc 
tion of movement of the cam members 3, together 
with the blank 2, is reversed and the blank again 
is moved to its original position as shown in the 
full lines of this figure. During the passage of 
the end of the blank 2 between the cam members 
3, there is formed thereon adjacent the end there 
of a reduced journal portion 5 through the action 
of the opposed arcuated surfaces 6 of the cam 
members 3 having a predetermined length and 
diameter. The axle blank 2 is then turned around 
and a similar journal portion 7 formed on the op 
posite end thereof in the same manner. It will 
be understood that the distance between the cen 
ters of the cam members 3 is adjusted for the par 
ticular size journal portions 5 and 7 to be formed 
On the axle blank so that the arcuated forming 
surfaces 6 are spaced the proper distance apart. 
There is now provided on each end of the axle 
blank 2 journal portions 5 and 7, as shown in 
Figure 3 of the drawings and the axle is partially 
completed, or it may be entirely completed for 
BOne ses. t 

There is provided also a pair of oppositely dis 
posed eccentric can members 8 which are pivot 
ally supported as at 9. These cam members are 
also mounted for limited oscillating movement 
and driven by a suitable power means (not 
shown). The axle blank 2, together with the 
end portions and formed thereon, is then, 
arranged between the eccentric cam members 8 
as shown in Figure 5 of the drawings, and the 
cam members 8, together with the blank 2, are 
moved to the left to position as shown in Figure 6. 
After the cam members, together with the blank 
2, have reached this position, the movement of 
the same is reversed and the can members, to 
gether with the blank, assume their original 
position similar to that shown in Figure 5. Dur 
ing movement of the can members 8 and the 
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that the center of the radius of curvature of the 
arcuated Surfaces 2 is eccentric relative to the 
pivoted centers of their respective cam members 
so as to obtain the tapered contour on the center 
portions of the axle. There is now provided, as 
shown in Figure 7 of the drawings, a completely 
formed axle having journal portions 5 and 7 on 
the ends thereof and center portions 0 and 3 
which are tapered outwardly from the center 
portion 4 of the axle. 
As a result of my invention, it will be seen that 

there is provided a method of forging railroad 
car axles and the like which produces axles hav 
ing Smooth and even journal portions of the 
exact size and also a center portion of the proper 
contour and dimensions. It will also be seen 
that the present method provides a completed 
axle thereby eliminating the need for any other 
forming or forging operations thereon. 
While I have shown and described one specific 

embodiment of my invention and several modifi 
cations thereof, it will be understood that these 
embodiments are merely for the purpose of illus 
tration and description and that various other 
forms may be devised within the scope of my in 
vention, as defined in the appended claims. 

I claim: 
1. The method of manufacturing railroad car 

axles and the like which comprises providing a 
metallic axle blank of a predetermined size and 
includes the steps of heating the blank to a pre 
determined temperature, and forging by means 
of rolling in a lineal direction a portion of the 
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blank there is formed thereon by means of the . 
arcuted surface 2 on each of the cam members 

an outwardly tapered Center portion fo on 
thattend of the blank. The axle blank 2 is then 
turned around and a similar tapered center 
portion formed on the opposite end of the 
blankin the same manner. It will be understood 

55 

that the distance between the centers of the 
can members is also adjusted for the particular 
size tapered center portions f and 3 to be 
formed on the axle so that the arcuated surfaces 
2 are spaced the proper distance apart and 

axle blank adjacent first one end thereof and 
then adjacent the opposite end thereof so that 
the metal flows inwardly toward the center of 
said blank whereby the end portions are reduced 
to a predetermined length and outside diameter 
so as to provide a cylindrical journal portion. On 
each end of said blank. 

2. The method of manufacturing railroad car 
axles and the like which comprises providing a 
metallic axle blank of a predetermined size and 
includes the steps, of heating the blank to a pre 
determined temperature, forging by means of 
rolling in a lineal direction a portion of the axle 
blank adjacent first one end thereof and then 
adjacent the opposite end thereof so that the 
metal flows inwardly toward the center of said 
blank whereby the end portion is reduced to a 
predetermined length and outside diameter so as 
to provide a cylindrical journal portion on each 
end of said blank, and finally forging by means 
of rolling in a lineal direction a portion first on 
One side and then on the other side of the center. 
of the blank so that the metal flows away from 
the journal portions and toward the center of 
the blank whereby a central portion is provided 
between said journal portions of a predetermined 
size and shape, thereby providing a completed 
axle. 
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