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To all, whom it may concern: 
Be it known that I, WALTER GILLESPIE, 

of the city of Montreal, in the district of 
Montreal and Province of Quebec, Canada, 

5 have invented certain new and useful Im. 
provements in the Manufacture of Hollow 
Axles; and I do hereby declare that the fol 
lowing is a full, clear, and exact description 
of the same. 
My invention embodies an art or process 

by which railway-axles, whether of steel or 
iron, may be forged upon a mandrel, and such 
mandrel subsequently withdrawn. 

It is well known that the hollow axle pos. 
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being both lighter and stronger and of fur 
nishing bearings not so liable to become 
heated; but the difficulty which has as yet 
not been overcome in the forging of such 
axles is the withdrawal of the mandrel after 
the axle has been fairly shaped. To accom 
plish this is the object of my invention. 
The process of making hollow forged steel 

axles by my invention can be thus described: 
The ingot is cast upon a core into a shape 
from which it can be easily forged and drawn 
out into the shape of an axle. When re 
moved from the mold, the core is taken out. 
The ingot is then heated and a mandrel 
introduced into it, and it is then placed in 
the forming-die and operated upon by the 
hammer to partially shape and draw it out. 
The partially-formed axle holding the man 
drel is then taken from this die and placed 
upon a surface flat lengthwise of the die or 
transversely to the axle, the face of the ham 
mer working on the same being of exactly 
similar configuration, and the direction in 
which the blow is given at right angles to 
these faces. The axle is, while under the ac 
tion of the hammer, (i. e., between the sta 
tionary and moving flat faces,) constantly 
being turned, so that the blows spread it in 
every direction and enlarge the aperture in 
it, so that the mandrel can be easily with 
drawn. The partially-formed axle is then re. 
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turned to the dies, its shaping completed, and 
the neck or bearing drawn out, thus com 
pleting the axle, which is then ready for use. 

5O In the drawings hereto annexed, and form 

Sesses over the solid axle the advantages of body, the surfaces D and E corresponding to 

scribed. 
Although primarily intended to be applied 8o 

ing part of this specification, Figure 1 shows 
a longitudinal section through hammer and 
die; Fig. 2, a transversesection online XX, 
Fig. 1, and Fig. 3 a part section of finished 
axle. ; 
Similar letters of reference indicate like 

parts. 4. 
AA are the forming-dies, B B those for 

shaping and drawing the neck, and D and E. 
the surfaces between which the axle F is en 
larged sufficiently to release the mandrel G. 
As shown in Fig. 2, the hollow ingot from 

which the axle is to be made is cast with the 
ends slightly wider than, the main part of the 

55 

it, as shown at D'E'. The blank or ingot is 
cast with the metal in the center thinner and 
lighter than at the ends, as shown at f, the 
working surfaces being so shaped as to give 
it the proper formation. When these ends 7c. 
have been forged and the necks drawn out to 
the proper size, the section will be as shown 
in Fig. 3-viz., with the greatest strength of 
metal at the shearing point between the wheel 
and bearing. 
In the case of the iron axle, the mandrel 

can beintroduced into the built-up and heated 
faggot and the forging, &c., effected as de 
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to the manufacture of railway-axles, my in 
vention will be found equally useful in all 
cases in which hollow worked metal bars or " 
shafts may be desired or can be utilized. 
Ian aware that Patent No. 233,634, granted 85 

October 26, 1880, to C. B. Morse, describes 
and claims a process of making a hollow me 
tallic axle by drawing it out over a mandrel, 
and this I therefore disclaim; but in such 
patent no means are described by which the go 
mandrel can be withdrawn from the finished 
axle after swaging. 
... What I claim is as follows: 

1. The method or process of making hol 
low axles, which consists in first casting upon 95 
a core a tubular malleable ingot, then sub 
stituting a mandrel for the core and subject 
ing said ingot to the action of dies which 
draw it out, so that its greatest exterior di 
ameter shall be at the ends, then spreading IOo 
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same by hammering between two flat dies to AA, flat-surface dies, DE, and finishing-dies 
; : enlarge the hollow center and release the BB", substantially as described. ; : : 

mandrel, and finally reducing the ends over a ; : w A Tri-RR? TTTFSPR, Smaller handrel, sibstantially as and for the WALTER GILLESPIE. . . . . . . . 
5 purpose set forth, Witnesses: 

2. The devices herein described for form- FRAs. HY. REYNoLDs, 
ing hollow axles, consisting of shaping-dies . . . . OWEN MI. EW ANS. 


