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To all whom it may concern. 
Be it known that we, FREDERICK RUPP, of 

Nappanee, in the county of Elkhart, and 
HENRY J. MILLER, of Fort ‘Wayne, in the 
county of Allen, State of Indiana, have in 
vented a new and useful Improvement in 
Ball-Bearin g Vehicle-Axles, of which the fol 
lowing is a speci?cation. 
Our invention is in'the nature of a ball 

bearing vehicle-axle designed mainly for bug 
gies, carriages, and light-running vehicles, 
but applicable to all kinds of axles; and it con 

' sists in a peculiar construction and arrange 
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ment of axle-arm, axle-box, and removable 
collar and nut, in which the collar and nut are 
made to form ball cages or races, which are 
normally stationary upon the axle and en 
tirely independent of the box and hub, which 
latter are arranged to revolve with an endwise 
bearing against the balls, which are retained 
in the collar and nut by a ring placed in lat 
eral openings in the same, which ring reduces 
the lateral openings to a smaller transverse 
dimension than the diameter of the balls, so 
that when the wheel is taken off it is entirely 
separate from the ball-bearings and the balls 
are not allowed to drop out. 
Figure 1 is a longitudinal section taken 

through the axle-box and the collar and nut 
containing the ball-bearings. Fig. 2 is an in 
side face view of the removable collar, and 
Fig. 3 is an inside face view of the removable 
nut. 
In the drawings, A represents the axle-arm, I 

and B is the axle-box. The arm A has at its 
inner end a screw-threaded enlargement a’ 
and behind this a shoulder Ct. Onto this 
screw-threaded enlargement and against the 
shoulder a is screwed the removable collar 0, 
which has a laterally-opening annular chan 

- nel ?lled with hardened steel balls 6 held in 
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the channel by a ring c, which is pressed or 
swaged into the inner edge of the collar, or 
otherwise held there in a rigid but detachable 
manner. These balls are held in place by this 
ring 0 in conjunction with another detachable 
ring 0’, which latter is made in the form of a de 
tachable ball or race capable of being knocked 
out by a nail or tool inserted in holes 02. The 
annular opening between the rings 0 and c’ is 
less than the diameter of the balls, so that the 
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latter are prevented from falling out, but is 
wide enough to permit of the entrance of the 
conical end of the box B,'which thus ?nds a 
bearing against the balls at b. The outer end 
of the box is also made conical, as at-b’, and 
?nds a bearing againstanother series of hard 
ened steel balls 6 retained in a laterally-open 
ing annular channel in the-nut D. This nut 
D is screw-threaded interiorly to ?t upon the 
screw-stem (t2 of the axle-arm and has its outer 
end closed by an adjustable and detachable 
screW-plu g (13. This screw-plug when screwed 
out slightly changes location of bearing of 
balls on conical surfaces of boxes and serves 
to adjust the balls to the axle~box. In the 
inner face of this nut is formed the annular 
channel for the steel balls e. ' This channel 
has a detachable retaining-ring cl swaged or 
pressed into the inner edge of the nut, and 
has also a detachable steel ball-race d2 and a 
retaining-?ange d’ formed upon the nut, the 
?ange d’ and ring d approaching each other 
closely enough to prevent the balls from com 
ing out, and yet leaving su?icient space be: 
tween to permit of the protrusion of the coni 
cal end Z)’ of the axle-box through the same 
so as to come into bearing contact with the. 
balls. This detachable ball-race d2 is, like 
the ball-race of the collar, dislodged by a nail 
or tool inserted in holes (1“1 in the nut. The 
end of the axle-arm next to its screw-stem a2 
is also recessed at a3 to accommodate the ?ange 
d’ ofrthe nut which overlaps the end of the 
axle—arm and strengthens this joint. 
The boxes '13 may have their conical ends 

at b and 1)’ simply hardened, or if desired 
these ends may be made detachable and fas 
tened on the ends of the boxes in the form of 
sleeves or caps that are shrunk, screwed, or 
otherwise fastened on. , 

With respect to the collar C it will be seen 
that it is not only detachable from the axle, 
but its retaining-ring c and ball—race 0’ being 
also detachable, the balls or race 0’ may be 
easily taken out and renewed when worn. 
The enlarged portion a (which is screw 
threaded) also reinforces the axle-arm at this 
point and gives it greater strength. 
The nut D has its retaining-ring cl made 

detachable to permit of the renewal of the 
balls, and ball-race d2 and its ?anged’ over 
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lapping the recess a3 of the end of vthe axle 
makes a strong joint at this point. 
By means of the collar 0 and nut D chan 

neled as described and provided with hard 
ened steel ball-races and the retaining-rings, 
very convenient and suitable ball-bearings 
are formed for the two ends of the axle-arm, 
and only a very slight change in the axle 
boxes is required, being in fact only the form 
ing of conical ends on the same. These coni 
cal ends protruding into the ring of balls not 
only relieve the end friction, but also cause 
the balls to sustain the weight in vertical di-. 
rection so that there is practically no weight 
carried by the intermediate horizontal parts 
of the axle-arm and box. 

It will be seen that in our invention the in; 
nor ball-bearing is completely formed by a 
removable collar on the inner end of the axle 
arm, which collar is normally stationary and 
?xed to said arm, is wholly disconnected from 
the hub and box, and retains its balls after 
the wheel with its hub and box are taken off. 
The other ball~bearing is completely formed 
by the removable nut on the outer end of the 
axle -arm which complete ball -bearing, re 
taining its own balls when taken off, is also 
wholly independent of the hub and box of the 
wheel and is normally stationary upon the 
axle-arm. By this construction any vehicle 
axle hearing may with but little alteration be 
easily equipped with ball-bearings, the balls 
not being located on the hub or box at all 
and being retained against dropping out when 
the wheel is taken 01'1"; 
Having thus described our invention, what 

we claim as new, and desire to secure by Let 
ters Patent, is— 

1. An axle bearing, consisting of an axle 
arm with nut and- collar, an axle box inclos 
ing said arm and provided with conical or 
beveled ends, ball races arranged in said col 

lar and nut, independently and separate from 
said box, having each an annular opening in 
its side, a series of anti-friction balls ar 
ranged in each of said annular openings and 
adapted to bear against the conical or bev 
eled ends of the axle box, and means for re 
taining the balls in the races, substantially 
as shown and for the purpose described. 

2. An axle bearing, consisting of an axle 
arm, having a collar on its inner end provided 
with a laterally opening annular channel or 
ball race, a series of anti-friction balls ar 
ranged and retained in said channel as shown, 
a nut screwed upon the outer end of said axle 
arm provided also with a laterally opening 
annular channel or ball race, with a series of 
anti~friction balls arranged in said channel, 
and means for retaining said balls in their 
races, in combination with an axle box in 
closing said axle arm and having conical or 
beveled ends adapted to be received in the 
openings in said channels and bearing out 
wardly against the anti-friction balls therein 
and supported upon the same when the said 
nut is screwed upon “the axle arm, substan 
tially as shown and for the purpose described. 

3. The combination of an axle arm having 
a screw threaded end, an axle nut D, pro 
vided with a ball race with a series of anti 
friction balls arranged therein, means for re 
taining the balls therein as shown, and a cen 
tral screw plug (13 in outer end of said nut to 
regulate and adjust the bearing or contact 
of the anti-friction balls on the ends of the 
axle box, substantially as shown and for the 
purpose described. ' 

FREDERICK RUPP. 
HENRY J. MILLER. " 

\ Witnesses: 

O. B. PHILLIPS, 
W. H. BAKER. 
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