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UNITED STATES PATENT OFFICE.
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BALL-BEARING.

SPECIFICATION forming part of Letters Patent No, 725,246, dated April 14, 19083.

| _ﬂpphcatmn filed July 14, 1902,

Serial No, 115,613, (No mndel )

To all whom it Y CONCEri:

Beitknown that I, ALBERT ENNIS HENDER-
SON, a subject. of the King of Great Britain,
l'esiding at Toronto, in the county of 'York,
Province of Ontario, and Dominion of Can-
ada, have invented certain new and useful Im-
provements in Ball-Bearings, of which the fol-
lowing is a specification.

ThlS invention relates to improvements in
ball-bearings; and it has for its object the
production of a ball-bearing which is provided
with meansto produce frictionless end thrust
to the balls'and with an antifriction means
for separating the balls. I attain these ob-
jects by employing two-point contacts for the
balls, an antifriction thrust-bearing mounted
in the sides of the ball-cups at substantially
right angles to the contact-bearings, and also

& separating means carrying antifriction de-

vices mounted loosely between the cups and
supported in the proper position by the balls
or by providing means upon the antifriction
thrust-bearings: f01 holding the balls sepa-
rated. |

In the accompanying drawings, Figure 1

represents a cycle-wheel axle and hub, partly

in section, with my improved ball-bearing in
section and 1In operative position therein.
Fig. 2 is a sectional view of the bearing on
line.w « of Fig. 1, with a portion of one cup
removed, the entire circle being divided into
three segments «, %, and 2z, in which are
shown in detail the bearing-balls and separat-
ing device in segment x, one of the thrust-

il

bearings in ¢, and a view showing the top of I

the thrust-bearing plate removed, as in z.
IF'ig. 31s a detailed view of the ball-separating
device. FKig. 41s an end view of one of the
Fig. 5 is a
sectional view showing a modified form Wi
thrust-bearing and separatmn‘ means. Fig.
6 1s a detalled plan view of one of these means.

Referring to the drawings, the numeral 1
designates the axle, which is provided with

the threaded end 2, and 3 is the hub-shell,

which is provided with the interior shoulder | line between the axes of adjacent bearing-

4. TFitting within the hub-shell and adapted
to loosely surround the axle is the inner cup
or bearing-ring 5, whose inner face, near the
circumference, abuts against the shoulder 4 of
the hub-shell. This cup is provided with the
outer peripheral cylindrical flange 6, whose

] to support the cage and rollers.

| inner face forms one of the bearing surfaces
or raceways for the gearing-balls 7. The

other ball cup or ring 38 is provided with the
internal threaded portion 9, whieh is adapted
to engage the threads of the axle and revolve
therewith, its outer circumfierence being out
of contact with the interior of the hub-shell.
This cup 1s provided with the centrally - ar-
ranged cylindrical flange or sleeve 10, whose
outer surface provides the inner bearing-sur-
face or raceway for the bearing - balls. It
will thus be seen from this constraction that
the bearing is provided with a two-point con-
tact for the balls, and in order that the end
thrust may be taken up and the sliding or
twirling motion generally caused thereby
prevented I form the oppositely-arranged an-
nular recesses or journals 11, in which are ar-
ranged the series of balls 12, which are held
in place and form the ball-bearing for the
thrust rings or plates 13, which are provided
with the substantially parallel flanges 14, the
inner flange of these rings loosely contacting
the inner wall of the channels 11. It will
thus be seen that should the bearing-balls
at any time contact either one of the rings
13, instead of the balls having to slide upon
a stationary surface these rings, by reason
of the balls, will revolve in unison with the
axes of rotation of the respective bearing-
balls proper. In order that these bearing-
balls be properly separated, and thereby re-
duce the friction between same, I provide
the two open rings or frames 15, which are
provided with the upper and lower narrow
bands 16, secured together by means of the
intermediate straps or strips 17, which are
provided with adjacent openings 18 and 19

and a central opening 20. Mounted between

the rings 15 and having their mandrels or
pintles 21 journaled in the openings 18 and
19, respectively, are the separating-rollers 22
and 23. The roller 22 is of a greater diame-
ter than the roller 23 and is so journaled as
to have its lower bearing-surface above the

balls, while the lower roller, which is of a
smaller size, is below said line. It will thus

be seen that the rollers 22 and 23 keep the
bearing-balls properly separated and so con-
tact the bearing-balls as to cause said balls
In order to
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secure the ings 15 together, and thereby hold | ranged in pairs of different sizes carried by the
~ the rollers in " their proper places, I employ

the serews or tie-rods 24, which are mounted
in the openings 20 of the rings. It will be
seen that by constructing the separating de-
vice as herein set forth the bearing-balls do
not contact with the cage, but only with the
rollers 22 and 23, and thereby sustain the
cage.

Iu FFigs. 5 and 6 1 have illustrated the sepa-
rating device which dispenses with the rings
and rollers, and in lieu thereof 1 form con-
cavities 25 in adjacent faces of the rings 13*
to such a depth that the concavities guide the

bearing-balls, so that they cannot ride nupon

the plane surfaces between the concavities,
thusalwaysholding the bearing-balls between
two opposed concavitiesand keeping thésame
separated as they revolve upon the raceways.
My method of relieving the sliding or twirl-
ing motion of the axes of the bear mtr-bdlle by
means of the ball-bearing plates or rings
mounted upon opposed faces of the cups or

‘bearing-rings is not only applicable to ball-

bearings which are provided with separating
means, but may be used upon any form of
ball-bearing, as it is always applicable and
will prevent the twirling motion to which
balls are commonly subject, and thereby re-
duce the friction and tendency to break. In
order that the bearing ring or cup 8 may be
adjusted readily and held at the proper ad-
justient, I provide the lock-disk 26, which 1s
provided with threads to engage the axle and
revolve therewith, a nut 27 being used to hold

the parts more securely in adjusted position.

What I claim as new, and desire to secure
by Letters Patent, is— . |

1. Inaball-bearing, thecombination of two
bearing-rings, antifriction thrust means car-
ried by the bearing-rings, bearing-balls ar-
ranged therebetween aud a spacing device
for the bearing-balls euppolted by said bear-
ing-balls, said spacing device having pairs of
];ollers engaging the bearing-balls one above
and one below the line joining the centers of

the two adjacent bearing-balls.
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2. Inaball-bearing, the combination of two
bearing-rings, antifriction thrust means car-
ried by the bearing-rings opposed to the axes
of rotation of the bearing-balls, bearing-balls
arranged therebetween and a spacing device
for the bearing-balls supported by said bear-
ing-balls, sald spacing device having rollers
of different sizes, the larger ones engaging
the bearing-balls above the line joining the
centers of two adjacent bearing-balls, and the

smaller rollers engaging the bearing-balls be-

low said center llne

3. In a ball-bearing, the oombmamon of
bearing-rings, bearing-balls arranged there-
between, antifriotion thrust means carried
by the bearing-rings opposed to the axes of
rotation of the bearing-balls, and antifriction
separating means contacting and supported

‘by the bearing-balls, said separating means
comprising a pair of open rings, 1ollels ar- |

open rings and adapted to rest in the space be-
tween ed;]a,oenb bearing-balls, and. means to
hold the open rings together.

4. In a ball-bearing, the combination of
bearing-rings, having raceways, bearing-balls
arranged therebetween, antifriction thrust
means for the bearing mounted in opposed
sides of therings and adapted to revolve with
the bearing-balls only when contacted there-
with, and antifrietion separating means sup-
pon;ed by the bearing-balls.

5. In a ball- beanng, the combination of
bearing-rings,having raceways, bearing-balls
arranged t.hel"ebetween, autifriction thrust
means for the bearing independently mount-
ed in opposed sides of the rings and adapted
to revolve with the beermﬂ'-belle only when
in contact therewith.

6. In a ball-bearing, the combination of
bearing-rings, having raceways,bearing-balls
arranged therebetween, and antifriction
bhrust-rmo*s mounted in opposed sides of the
beerlnw-rmﬂs and adapted to revolve with
the bedlmtr-bells only when in contact there-
with.

7. In a Dball-bearing, the combination of
bearing-rings,having raceways, bearing-balls
arranged therehetween, and entifriotion
thrust means for the bearing mounted 1in the
bearing-rings opposed to the axes of rotation
of the bearing-balls and adapted to revolve
only when in contact with the bearing-balls.

S. In a ball-bearing, the combination of an
axle, a hub-shell, a bearing-ring contacting
and revoluble with the hub-shell, another
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bearing -ring carried by the axle, beal ing-

balls snppmted between the bearmg rings,
antifriction thrust means mounted in opposed
sides of the bearing-rings and adapted to re-
volve only when in contact with the bearing-
halls, and antifriction separating means for
the bearing-balls supported by the bearing-
balls and having rollers of different sizes one
above and the other below the line jolning
the center of two adjacent bearing-balls.

9. In a Dball-bearing, the combination of
bearing-rings having each a raceway and fur-
ther provided with opposed annular recesses,
bearing-balls mounted between the raceways,
and antifriction thrust means arranged in the
recesses of the rings.

10. In a ball-bearing, the combination of
bearing-rings provided with opposed bearing-
surfaces, and opposed recesses, bearing-balls
mounted between the bearing-surfaces and
antifriction thrust-rings mounted in said re-
Cesses.

11. In a ball-bearing, the combination of
bearing-rings,provided with opposed bearing-
surfaces, bearing-balls mounted between the
bearing-surfacesof the rings and antifriction
means independently mounted in opposed
sides of the bearing-rings adapted to contact
the bearing-balls at substantially right angles
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to the 1111es of contact with the bem mﬂ'-sm- |

faces.
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12. In a ball-bearing, the combination of | the bearing-surfaces of the rings, bearing- 4s

bearing-rings provided with flanges having |
opposed bearing-surfaces and with opposed

annular recesses, bearing-balls mounted be-

tween the bearing-surfaces, and antifriction

means mounted in said recesses opposed to

" the axes of rotation of the respective bear-
~ing-balls and adapted to contact the bearing-
| ba.lls at such point.
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- bearing-rings being
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13. In a ball-bearing, the combination of

the bearing-rings, said bearing-rings each
being provided with a bearing-surface and
an annular recess, bearing-balls mounted be-
tween the bearing - surfaces of the rings,
flanged rings mounted 1n said recesses of the
bearing-rings and free to rotate therein, and
bearing -rollers mounted in the recesses to
support said flanged rings. |

- 14. In a ball- bearmg, nhe combination of a
hub-shell, a bearing-ring mounted within the

hub-shell and revoluble therewith, an axle, |

a bearing-ring mounted upon the axle, said
provided upon opposed
faces each mth an annular recess, a thrust-
ring mounted in each of said recesses, bear-
ing-balls mounted between the bearing-rings
and adapted to have their axes of rotation
opposed to the said thrust-rings to cause the

thrust-rings when contacted by said bearing-

balls to rotate with the bearing-balls, and
bea.rmg—rollers for the thrust-rings mounted
in the recesses. -

15, In a ball-bearing, the combination with

' ~a hub-shell and an axle, of a bearing-ring

35

having an annular recess and a peripheral

flange whose inner face is a bearmﬂ'-surface,

sald bearing-ring being mounted in the hub-

shell and revoluble therewith, another bear-

40

ing-ring revoluble with the axle and provided
with a flange having a bearing-surface op-
posed to the first-mentioned bearing-surface
and also with an annular recess opposed fto
the annular recess of the first-mentioned

bearing-ring, bearing-balls mounted between |

rollers mounted in the recesses of the bear-
ing-rings, and a ring mounted in each recess
of the bearing-rings and contacting the bear-

ing-rollers so that when sald rings are con-

tacted by the bearing-balls said rings rotate
with the balls.

16. In a ball-bearing, the combination of
an axle, a hub-shell, a bearing-ring carried
near one end of the a,xle, another carried near
one end of the hub-shell, said bearing-rings
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being provided with opposed recesses, and

bearing-surfaces, bearing-balls mounted be-
tween saild bearmcr-surfaces antifrietional

thrust means mdependently mounted in said

recesses opposed to the axes of rotation of
the respective bearing-balls and adapted to
rotate only when in eontact with the bearing-
balls, and means mounted upon the axle to
hold the parts assembled.

17. In a ball-bearing, the combination with
a hub-shell and an axle, of bearing-rings car-
ried by the hub-shell and axle respectively
and provided each with a flange forming 4.
bearing-surface and with an annular recess,
bearing-balls mounted between the bearing-
surfaces, a ring mounted in each recess of
the bearing-rings opposed to the axes of ro-
tation of the respective bearing-balls, and
balls mounted in the recesses and contacbed
by sald rings.

18. In a ball bearlng, the combination of a
revolving part and a stationary part, bear-
ing-balls arranged therebetween and inde-
pendently-mounted antifriction thrust means
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for the bearing opposed to the axes of rota- 8o

tion of the respective bearing-balls.
In testimony whereof I affix my signature
in presence of two witnesses.

ALBERT ENNIS HENDERSON

Witnesses:
T. BLAIR SHOEMAKER,
DAvVID P. MOORE.




	Drawings
	Front Page
	Specification
	Claims

