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To all whom it may concern. r ". . 
Be it known that I, HENRY M. ENDERs, a 

citizen of the United States, residing at York, 
in the county of York and State of Pennsyl 

bore of larger diameter being adapted to re 

vania, have invented certain new and useful 
Improvement in Carriage and Wagon Axles, 
of which the following is a specification. 
My invention relates to wagon and carriage 

axles and it consists more particularly in im 
provements in the boxes and spindles of such 
axles. 

In the accompanying drawings, Figure 1 is 
a Sectional view of an axle and hub con 
structed in accordance with my invention. 
Figs, 2 and 3 are plan and side views respect 
ively of one end of the axle. Fig. 4 is a side 
view of the axle box, and Fig. 5 is a side view 
of the reversible spindle with the retaining 
nuts upon its ends. 
In carrying out my invention, the axle spin 

dle A is preferably offset from the axle proper 
B to facilitate the connection of the axle box 
and spindle as hereinafter described. The 
offset may be a slight one as shown in the 
drawings at B' and the axle may be located 
either above and below the central line of the 
Spindle; or the offset may be greater thus form 
ing what is called a cranked axle. The axle 
box C is of the usual conical form externally 
and is provided with the usual lugs c to pre 
vent it from turning in the hub. Internally 
the axle box is conical for the greater portion 
of its length so as to fit the conical spindle A. 
Near the smaller end of the axle box the bore 
is smaller and cylindrical, thus forming a 
thickened wall c' and a circular shoulder c. 
D is an inner cylindrical spindlehaving re 

duced end portions d of equal length and di 
ameter, said reduced portions being threaded 
to receive nuts e andf. Abrupt shoulders d' 
are formed at the junction of the main spin 
dle D with the reduced portions d. The spin 
dle is also reduced along its middle portion 
at d to form a chamber to receive and retain 
the oil or lubricant. 
To distinguish between the spindles Aand D. 

the former, which is preferably integral with 
the axle, will be called the axle spindle, and 
the one rigidly connected to the box will be 
called the box spindle. The axle spindle A 
is bored out centrally to two diameters, the 

ceive the larger portion of the box spindle, 
and the bore of smaller diameter extending 
through the inner end of the axle spindle and 55 
forming a bearing for the reduced end d of 
box spindle. 
The parts are assembled as follows: The 

box is driven into the hub as usual and the 
box spindle is then placed within the box, 
with one of its shoulders d against the shoul 
der c'. The nute is then screwed up tightly 
upon the threaded end of the reduced portion . 
d thus drawing the box more tightly into the 
hub and at the same time clamping the box 
spindle rigidly to the box. The hub is then 
placed upon the axle spindle and the nutf 
screwed tightly upon the inner end of the box 
spindle. The threaded hole in the nut f ex 
tends only part way through the nut and is 
of such depth that when the nut is screwed 
tightly upon the spindle it does not press 
against the axle, sufficient play being allowed 
to enable the hub and box spindle to revolve 
freely. A space o at the inner end of the box 
spindle and a similar space o' at the outer end 
of axle spindle permit adjustment to compen 
sate for the wear of the box upon the axle 
spindle. As the inner end of the box marked 
b wears away the adjustment is made by plac 
ing a washer inside the nut for substituting 
a longer nut. It will be noted that the outer 
end of the hub is entirely closed and the en 
trance of dust and sand at that end is effect 
ually prevented. The inner end of the axle 
is provided with a circular flange A" which 
fits loosely within the ferrule h of the hub H 
thus practically preventing the entrace of 
dust at the inner end of the hub. 
Extending through the flange or collar A' 

is an oil hole a having an opening a to the 
outer side of the axle spindle and a branch 
opening a extending through to the inner 
side of the axle spindle to supply oil to the 
chamber d and lubricate the box spindle. 
prefer to construct the axle and axle spindle 
from a single piece of metal, and in order to 
get the strongest possible shape with the least 
material I avoid sharp angles by rounding the 
junctions of the axle and spindle with the 
flanges A' as shown at b and b' instead of 
making said junctions angular. It will be 
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Seen that in my construction the bearing sur 
face of the wheel is nearly doubled and the 
wear thus very much reduced. The axle spin 
dle within the outer box forms a box for the 
inner or box spindle, The latter spindle is 
reversible and when its inner end becomes 
Worn it can be quickly reversed, thus greatly 
increasing its life. When the spindle is re 
versed if the worn end is very much smaller 
than the opening in the box the latter may be 
bushed in any well known manner. 

It will be evident, that many minor changes 
Within the province of a skilled mechanic 
may be made without departing from the 
spirit of my invention. Therefore 
Without limiting myself to the precise con 

struction and arrangement of parts shown and 
described, I claim 

1. The combination with an axle and a hol 
low offset axle spindle, of a hub having a box 
arranged to run upon the axle spindle, and a 
box spindle rigidly attached to the box and 
arranged to run within the axle spindle, said 
box spindle passing through the offset por 
tion and having a nut f on its end, substan 
tially as described. 

2. The combination with an axle and a hol 
low axle spindle b bored to two diameters, of 
a hub having a box, and a spindle having re 
duced end portions, one of said end portions 
being retained in a socket in the smaller end 
of the box and the other end portion arranged 

497,871 

to turn in the Sinaller bore of the axle spin 
dle, substantially as described. 

3. The combination with an axle and an 
axle spindle offset from the body of the axle 
and bored out to two diameters, of a box the 
larger end of which fits the axle spindle, and 
the smaller end of which is provided with a 
socket, and a reversible box spindle D having 
reduced ends, one of said ends fitting the 
socket in the box and the remainder of the 
spindle fitting the opening in the axle spindle, 
substantially as described. 

4. The combination with the axle and hol 
low axle spindle, of the box running upon said 
spindle, the box spindle D extending through 
the box and axle spindle, and the nuts e and 
f for clamping the spindle D to the box and 
retaining the box on the axle, substantially 
as described. 

5. The axle and the hollow offset spindle A 
having a flange or collar A' and an oil hole at 
with branches d', d', leading to the outside 
and inside of the said spindle, in combination 
with the spindle D having a reduced portion 
d° to form an oil chamber, substantially as 
described. 
In testimony whereof Iaffix my signature in 

presence of two witnesses. 
HENRY M. ENDERS. 

Witnesses: 
C. P. RICE, 
JOHN BONER. 
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