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Be it known that I, JaMEs L. COOK, a citi-
zen of the United States, residing at Spring-
field, in the county of Sangamon and State of
Tllinois, have invented certain new and useful
Improvements in Wheels and Axles for Ve-
hicles; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention is especially applicable to
mine-cars, but it may obviously be applied to
any vehicle having a fixed axle on which the
wheels turn.

The purposes of my invention are to pro-
vide a wheel havinga box so constructed and
arranged asto accommodate antifriction-roll-
ers surrounding the axle, said rollers being
in contact with the spindle on which the
wheel turns along the whole length of said
spindle, and also having channels adapted to
accommodate balls arranged in such manner
that as the wheel turns the balls will receive
any end-thrust due tolongitudinal movement
of the wheel on the axle; to provide a cap
for the wheel made in two separable parts,
and provided with a channel adapted to ac-
commodate halls; to provide an oil cup or
cavity adapted to accommodate oil or other
suitable lubricant; to provide a cover of novel
and improved construction adapted to ex-
clude dirt or grit from the oil-cavity and at
the same time conveniently arranged for sup-
plying oil to the oil-cavity, and to provide
simple and effective means for connecting the
caps with the wheels in such manner as to
permit the adjustment of the capsrelative to
the ends of the rollers.

With these ends in view my invention con-
sists of certain novel features of construction
and combinations of parts shown in the an-
nexed drawings, to which reference is hereby
made, and hereinafter particularly described
and specifically elaimed.

In the drawings I have illustrated my im-
provement as applied to a mine-car. Ihave
shown the improvementin its preferable form
as applied to a wide-gage car.

In the drawings, Figure 1 is a partial side

_elevation of my improved wheel and axle.

Fig. 2 is a vertieal transverse section on the

‘the spokes of the wheel.

line 2 of Fig. 1. Fig. 3 is an enlarged inside
perspective view of one-half of one of the in-
side caps.  Fig. 4 is a diagram showing a
common form of the arrangement of ballsin-
terposed between rollers and running in
grooves in the rollers. Thisview isintended
to illustrate by comparison the practical ad-
vantage of my arrangement of the ballsinde-
pendently of the rollers.

Similar letters of reference indicate like
parts in all of the views.

The mine-car may be of any usualand well-
known form. Theaxle A’, which is of rolled
steel, is secured to the car in any suitable
manner. In the.drawings I haveillustrated
only one wheel-box and one end of the axle.
Both wheel-boxes and both ends of the axle
being identically alike, there is no occasion
to illustrate more than one. The axle A’ is
rolled true to the required diameter, so that
no finishing or tool-work is required on the
axle. Thisisof obviouspractieal advantage,
inasmueh as it is well known that a consid-
erable part of the cost of construction of
wheels and axles formine-cars consists in the
wagés of labor employed in turning and fit-
ting the spindle of the axle. The collars A?
are shrunk on or otherwise suitably secured
to the axle.

The body of the wheel BB may be of any
usual or well-known form; but I prefer touse
a wheel in which the hub B’ is integral with
In the hub B'is a
central bore B?of such diameter as to accom-
modate the axle B’ and the surrounding roll-
ers C, so that the rollers will be in contact
with the axle along their whole length and
also in contact with the inner surface of the
bore.

The rollers C have cone-pointed ends, as
clearly shown in Fig. 2. The front cap D has
in its inner face an annular recess d concen-
tric with the axis of the spindle and adapted
to accommodate balls E.  Onthe cap Disan
internally-projecting boss d'. The height of
this boss is somewhat less than the depth of
the recess d in order that when the balls are
in position in the recess the periphery of the
balls may project beyond the face of the boss,
so as to afford a bearing on the balls for the
end of the axle. The inner face of the boss
d' is concaved, as shown, so as to form with
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the end of the axle a cavity ¢?, adapted. to re-
ceive oil, as clearly shown in Fig. 2. | An oil-
hole d? extends through the eap and commu-
nicates with the cavity d? The slide D’ is
connected with the front of the ecap by a screw
d* or other suitable means; and the slide turns
on the screw. The slide D' is L-shaped in
form and has at one end a slot d°, adapted to
accommodate a. set-serew df.

Itis obvious that by loosening the set-screw
d¥and turning the slide D’ to the position in-
dicated by dotted lines in Fig. 1 access may
be readily had to the oil-hole d?.  After sup-
plying the box with oil the slide may be
pushed back and clamped in its original po-
sition by the nut d’and will serve to exclude
dirt or grit-from the box.

The inner cap I is made in two parts hav-
ing a hinged connection with each other, as
shown in Ifig. 2, the purpose of which I will
The cap F has an in-
ternal central cavity f, corresponding in.depth
to the thiekness of the collar A? plus the di-
ameter of the ball E-and of the same diame-
ter as the diameter of the bore B2 . Bolts G
extend  through both caps and through the
hubrand serve to.conneet the caps with the
hub. - Thetwo members of the cap I turn on
one of the bolts, sothat the members may be
thrown apart in-such manner asto enlarge
the opening between the members, so that
the axle with the collars attached may be in-
serted through the opening.

Gaskets IT are interposed between the caps
D ¥ and the ends of the hub: These gaskets
afford simple and effective means for accu-
rate adjustment of the caps on the hub, so
that by using a gasket of greater or less thick-
ness the length of the bore B? plus the depth
of the cavity f may be accurately gaged to
compensate for wear or for any inaceuracy in
setting the collars on the axle. The rollers
C are slightly shorter than the length of the
bore B?, so that normally the ends of the roll-
ers are not in contact either with the cap D
or the collar A%

The construction and arrangement of the
parts is such that when the wheels slide in-
ward the ends of the axle engage with the
balls E in the outer cap D and the halls re-
ceive the end-thrust of the axle. When the
wheels slide in the opposite direction the col-
lar A* abuts against the balls E in the cap F
and the balls receive the end-thrust of the
axle. An obvious practicaladvantage of this
construction and arrangementis that the balls
and the rollers are entirely independent of
each other. By making the rollers C cone-
pointed at both ends I reduce to the minimum
the friction arising from the contact of the
ends of the rollers with the inner face of the
cap D and the face of the collar A2 thereby
obviating lateral displacement of the rollers.

I am aware that cone-pointed rollers adapt-
ed to receive end-thrusthave heretofore been
used; but such rollers are objectionable for
that use for the reason that if there is any
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considerable pressure on the endsof the roll-
ers the cone-points either bécome blunted or
else grind into the surface with which they
are in contact. This objection is obviated
by my improvement. - It will e seen that no
part of theend-thrustisreceived by the cone-
point-of the rollers, except the thrust-of the
rollers. themselves, and this is so slight thag
by making the rollers with double cone-points,
as shown, there willbe nodisplacementof the
rollers, nor will there be any appreciable wear
on the cone-points. I am-also aware that
rollers have been used having grooved ends
adapted to accommodate balls interposed be-
tween the rollers. I therefore donot broadly
claim the use of balls and rollers, but restries
my claims to the particular construction and
arrangement of parts herein set forth.

The use of ballg in conjunction with rollers
having grooved ends or of balls-interposed
between rotating rollers is open to apractical
objection, which I will now explain, reference
being had. to the diagram, Fig. 4, of the draw-
ings. The axle A" is stationary. Thewheel
B revolves in the direction X. = The rollers C
C" C?, &e., being in contact with the axle A’
and the bore of the wheel B all revolve in the
direction Z. - The balls E are interposed be-
tween and separate the rollers and run.in
grooves in the rollers. = The contact of the
hub of the wheel B with the balls & tends to
revolve the balls in the direction Y, while the
contact of the rollers C C' with the balls E
tends to drive the balls in the opposite direc-
tion. - Hence I have the force exerted by the
wheel against the balls E acting against the
forces exerted by both of the rollers C and C'.
The result must be that the two rotative
forees of the rollers acting against the single
rotative force of the wheel on the balls will
drive the balls in a direction contrary to the
rotative direction of the wheel, thus causing
the balls to grind on the bore of the wheel.
thereby grinding grooves in the hub of the
wheel, or else grinding away the balls to such
extent as to permit the rollers to come to-
gether. . In either case the ballscease to serve
any useful purpose.

It will be seen that with my improved con-
struction all of the balls and all of the rollers
revolve in the same direction, thereby reduc-
ing friction to the minimum, and there is no
contact between the balls and the rollers
which would serve to displace either the balls
or the rollers.

Another practical advantage of my im-
provement is this—that the rotation of the
wheel in connection with gravity and the cen-
trifugal force of the wheel serves to rotate
the balls in the vertical axial plane of the
balls, while the engagement of the balls with
the end of the axle or the face of the collar
A?serves to rotate the balls in a diametrically-
opposite direction, so that the position of the
balls is constantly changing, thereby dis-
tributing the wear on the whole surface of
the balls and preventing the balls from wear-
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ing flat, as would be the case if they revolved
always in the same direction.

I am also aware that movableslides of va-
rious forms have heretofore been employed
4o cover oil-holes. I therefore donot broadly
claim the use of aslide for that purpose, but
restrict my claims to a slide constructed and
arranged substantially as herein set forth.

T am also aware that two-part caps have
heretofore been used. I therefore do nob
broadly claim that feature, but restrict my
claims to a two-part cap so constructed and
arranged as to be readily attached to the hub
of a wheel and adapted to accommodate roll-
ers and a collar, as herein set forth.

Having fully deseribed my invention,what
I claim as new, and desire to secure by Letters
Patent, is—

1. A wheel and an axle for vehicles, con-
sisting of a wheel having ahub provided with
a central bore; an axle in said bore; & collar
secured to said axle and having opposite flat
faces; cone-pointed rollers and balls bearing
against opposite sides of said collar, respect-
ively, said cone-pointed tollers surrounding
said axle throughout thelength of said bore;
an outer cap attachable to the hub of said
wheel and having an apnular recess, said cap
also having a face adapted to receive the end-
thrust of said rollers; balls in the annular
recess of said outer cap and in contact with
the end of said axle; aninner cap detachably
connected with the hub of said wheel, said
inner cap consisting of two members having
a hinge eonnection with each other, and also

having an internal central cavity inclosing
Dballs in slight rolling contact with said collar;
as set forth.

9. In a wheel and axle for vehicles the
combination of an axle; a wheel having a cen-
tral bore; rollers in said bore and surround-
ing the axle; an outer cap attached to the
hub of the wheel and having an annular re-
cess; balls in said annular recess; an inner
cap detachably connected with the hub of the
wheel and having a central eavity; said inner
cap consisting of two membershaving a hinge
connection with each other; a collar and balls
in the central cavity of sald inner cap; gas-
kets interposed between said caps and the
hub of said wheel; and bolts passing through
said hub, caps, and gaskets; as set forth.
3. In a wheel and axle for vehicles, a cap
having a central boss concaved so as to form
in conjunction with the end of the shaft an
oil-cavity, and provided with an oil-hole com-
municating with said cavity; a slide turning
on a pivot on said cap and provided with a
slot; and a sef-screw passing through said
slot and controlling the adjustment of said
slide; in combination with a wheel to which
said cap issecured and an axle on which said
wheel turns; as set forth.

Tn witness whereof I have hereunto sub-
seribed my name, at Springfield, Iilinois, this
294 day of March, 1395.

JAMES L. COOK.

Witnesses:

HENRY BUNN,
8. C. DORWIN.
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