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- To ali whom it may concern:
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Be it known that I, EDWIN FRANCIS CREA-
GER, a citizen of the United States, residing
at Lancaster, in the county of Lancaster and
State of Pennsylvania, have invented certain
new and useful Improvements in Retainers
for Ball-Bearings; and I dohereby declare the
following to be afull, clear, and exact deserip-
tion of theinvention, such aswill enable oth-
ersskilled in the art to which it appertains to
make and use the same. . |

My invention relates to improvements in

ball-bearings, and particularly to retainers

and separators to be used with ball-bearings.
Its object is to provide a retainer which may
be easily manufactured, shall be applicable
to ball-bearings generally, and shall give the
greatest freedom to the balls in action.

It consists, essentially, of a ring perforated
to receive the balls and bent to convert the
walls of the perforations into guards for the

balls. |
In the accompanying drawings, Figure 1 is

~ a plan view of a templet from which the re-
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forations 3.

talner may be formed. Tig. 2 is a longitudi-
nal section of an approved form of hub with
my retainer and separator applied. TFig. 3 is
relatively to the following figures a top plan
view. Fig.4is a bottom plan view, and Fig.
5 18 a section on the line # x of Fig. 4. TFigs.
6 to 15 are sections of modifications of the
form illustrated by Figs. 3, 4, and 5. |
In the drawings, 1 designates atemplet hayv-
ing an axial perforation 2 and a series of per-
4 designates a hub; 5, a shaft or axle; 6, a
cup or ball-chamber; 7, a cone; 8, a retainer,
and 9 antifriction-balls. : | |
- In Figs. 8, 4, and 5.10 designates the outer
wall, and 11 the inner wall, of the retainer—
that is, inner and outer with respect to the
location of the retainer in place, as shown in
Fig, 2. |
The retainer may be formed of metal cast,
spun, or stamped in any approved manner.
The templet 1 is shown as cut in the form of
a flat ring having a circular axial perforation
and a series of perforations which are substan-
tlally circular or preferably oblong or ellip-
tical in outline. The short axis 13 of each
perforation 3 is less than the diameter of the
ball it is to receive. The templet may vary
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in dimensions and in conformation, but the
one shown may be bent to produce many
forms, as indicated in the drawings. The
bend 1s on the line or includes the line of the
short axis 13 of each perforation 3, and there
1s always therefore a fixed guard for the balls
in one direction. Thespace included within
the circumference of any of the perforations
o 18 greater than the area included within the
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equator or circumference of any ball to be

used in the retainer, a provision which in-
sures the greatest freedom of movement of
the balls when in placein the finished retainer.

‘The line of bending lies between the circuimn-
ference of the templet 1 and the circumfer-

ence which defines the axial perforation 2.
The perforations 3 are intermediate these cir-
cumferences, and the metal on each side of
theline of bending may be considered as form-
ing distinet wallsof the ring or retainer, each

| perforation being divided between the walls

or a partofeach perforation extending beyond

the line of bending or division into each wall.

These wallsdiverge, but the effect of the bend-
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ing is to bring nearer together the ends of the

long diameter of each of the ball-receiving

perforations, with the result that any point -

of contact between a ball and the wall of a
perforation is a less distance from any other
point in the wall of the perforation than the
length of the diameter of the ball, so that while

| a large space is provided for the play of the

ball it will be secured or retained at all times.
In other words, I bend or curve the ring to
form a cylindrical side wall and an end wall,
so that the ball-receiving openings are so re-

| lated to the size of the balls to be used that
| & ball may be sprung into an opening from

the inner side of the ring and held from ac-
cidental displacement by the contact-points
at the opposite ends of the transverse diame-

| ter, or, briefly, by what may be termed the

|

““side” walls of the openings, and held from
displacement in the opposite direction by
what may be termed the ‘“end” walls of the
openings. The ball-receiving perforationsor
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openings may be said to be inclosed—thatis, '

in the specific illustrations they are distin-
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guished from mere notches or recesses in the
side of a cup or ring, and considering the -

real size of the openings they may be rudely

but fairly deseribed as of greater length than
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width, I may, especially in case of unusu-
ally large pelforatlolls or to even further re-
duce the necessity of carefully measuring the
perforations, depress one of the walls, as in
Fig. 5, to bring nearer together the ends of
the lonﬂ* dmmetel of each perforation.

In I‘ws 6 to 15 1 have illustrated -several

modifications S* 8° 8¢ gd Qe gf Q& gh 81 8i, 82,
Fig. 6, is practically a right-angle form. 8‘“
Iig. 7, showsbobh31desbent1n 8‘3 Kig. 3, has

a double bend, a form adapted for certain
special bemmﬂ's 8s, Fig. 12, is practically
the form of I‘ws 3 to 5, W vith a depression of
the opposite wall 3t F1 11, is an obtuse-
angle form.

In Figs. 9,10,13,14, and 15, 8%, 8¢, 81‘ 8i and
8,1 hme illustr ated the s &me plmclple ap-
phed to curved forms, a distinct speeific form,
that of a tubular annulus forming the sub-—
ject-matter of a separate mpphcatton of even
date with this.

In Figs. 6, 9, and 14 I have also illustrated
a ﬂenelally apphcab]e feature of invention
in an extension-flange 12, which enables me
to strengthen the ring by using additional

metal in the wall 10 without requiring addi-

tional space in the line of action, a feature

more fully explained in a separate applica-

tion of even date with this.

In all of the forms all of the balls may be.

readily applied and any ball may be easily
removed by pressure upon the outer or pro-
jecting surface of the ball. The balls are
thus securely held, and yet through the elas-
ticity of the metal easﬂy 1eplaeed in case of
necessity. |

In action a ball 11es between the cone and
the walls of the cup, pressed in from the
short axis of its perforation, barely touching
theretainer, generally lw'htly at a single point
and never a,t more than two distinct and op-
posite points, the 1etamer travelmo' with the
balls.

‘Throughout the invention I have had in
mind a 10W cost, ease of manufacture, a mini-
mizing of friction, adaptability to fit sub-
stautmlly all forms of hubs, accompanied by
strength and wearing qualities.

1 have used the word. *“retainer ” through-
out the specification as a convenient term to
designate a device having the functions of
both a retainer and a sepa,ra,tm-mthat is, a

cage for holding all the balls in place when

removed from the hub and preventing con-
tact of the balls in action. |

" Having fully described my invention, what

I desire 1}0 secure by Letters Patent is—-
1. In a ball-bearing, the combination of a

- ball-retainer and balls, the ball-retainer com-
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prising a ring having petfomtlons to recelive
the balls, the space Jnecluded within the cir-

cumference of a perforation being greater

than the area included within the equator or
circumference of a ball, and any point of con-

tact between a ball and the wall of a perfora- |

[ tion being a less distance f1 om any other point

of contact than the diameter of a ball.

2. In a ball-bearing, the combination of a
ball—reta.mel and balls, the ball-retainer com-
prising a ring having openings to receive the
balls, the cir cumference of an opening includ-
ing a space of larger area than that included
within the equa,tor or circumference of a ball,
the ring being bent so that all opposite pomts
of contact of a ball in an opening are a less
distance apart than the leno-th of the diameter
of a ball. |

3. In a ball- bealmg, the combmatmn of a
ball-retainer and balls, the ball-retainer com-
prising a ring bent to retain balls by diver-
oing w:ﬂls a,nd having perforations to receive
the ballq, the circumference of a perforation
being greater than the equator or circumfer-
ence of a ball, but the distance between the
axial points bemo* less than the diameter of
a ball.

4. A ball-retainer comprising a ring 11.:1,?1110*
substantially-elliptical perforations toreceive
balls, the transverse diameter of a perforation
being less than the diameter of a ball, the ring
bemﬂ' bent substantially on the line of the

75

30

9o

tlansvelse diameter of each perforation, so

that the perforation may retain and yet per-
mit a free movement of the balls.

5. The combination in a ball-bearing, of a
cup, a cone, balls and a ball-retainer compris-
ingaring hwuw wallsin different planes con-
str ueted to fit between the cup and cone and
having perforations to receive the balls, all
the relative points of contact upon the wall of
a perforation being a less distance apart than
the length of the diameter of a ball.

6. A ball-retainer comprising a ring having
ball-receiving perforations, each perforatlon
to receive a ball the walls of each perforation
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serving to letaln in all directions and yet per- |

mit a free movement of a ball.

7. A ball-retainer, comprising a ring with
a side wall which is eylindrical and an end
wall and having perforations to receive and
retain the balls, each perforation being di-
vided between the walls of the retainer.

8. A ball-retainer, comprising a ring bent

or curved to form a cvlmdue:&ml side wall and

an end wall and provided with inclosed ball-
receiving openings in its bend, each of greater

length than width, the relative areas “of the |

openings and the balls to be used being such
that the balls may be sprung into the open-
ings and held from accidental displacement
in one direction by the side walls of said open-
ings, and from displacement in the opposite
dlrectlon by the end walls of the openings.

In testimony whereof I affix my signature
in presence of two witnesses.

EDWIN I‘RANCI& CREAGI‘R

Witnesses:

JAS., F. KERISMAN,

CaAS. H. FLICK.
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