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To all whom it may concern: 
Be it known that I, EZR.A. J. Bow EN, of 

Kent, Portage county, Ohio, have invented a 
new and Improved Car-Axle, of which the fol lowing is a specification: 
The invention will first be described in con 

nection with the drawing, and then pointed 
out in the claim. 

Figure 1 is a sectional elevation of my im 
proved axle. Fig. 2 is a side elevation, and 
Fig. 3 is an end elevation. 
Similar letters of reference indicate corre sponding parts. 
A is the axle, of which the part B, corre 

sponding to the journal, is turned down suffi 
ciently for the application of a case or shell, 
C, of wearing substance-say, iron, steel, or 
composition-which is secured by a screw, D, 
and a nut or collar, E', and is prevented from 
turning by a couple of dowel-pins, E. The 
nut is secured against Working off by a pin, 
F, or other means. G represents grooves in 
part B of the axle, and H. vent-openings, to 

induce air-currents to circulate inside the shell 
to prevent heating. 
This contrivance allows steel to be used for 

the Wearing part of the axle with iron for the 
rest, giving all the advantage of a steel axle 
Without its uncertainty with respect of break 
ing, and with less cost. It will effect a large 
saving in axles by enabling them to be re-en 
forced and continued in use when they would 
otherwise be thrown into the scrap heap. 
Eaving thus described my invention, I 

claim as new and desire to secure by Letters 
Patent 
A car-axle provided with grooves between 

the journal and its shell, together with inlets 
and outlets for the air, as shown and de 
scribed, whereby much of the heat generated 
by friction in the shell may be carried off by 
a circulation of air. 
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