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' To all whom it may concern:
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| plane -through 1ts axis of rotation.
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- he outer ring 1 has an Internal groove or

Be it known that I, FrREDERICE W. GUR-

'NEY, a citizen of the United States, residing

at J amestown in the county of Chautauqua,
and State of New Y ork, hme invented new

and useful Improvements in Ball-Bearings,
of which the following, taken in connection

with the accompanying dr a,wmgs, is a full,
clear, and exact description.

My invention relates fo ball-—bearmgs n |

gener al.
It consists prmclpallv in new means {or

as,:embhng and holding in place the constitu-

ent paits of ball-hearings, and has for 1ts ob-
jects the producing of a high degree of accu-
racy of adjustment or fit between the patrts,
an mcreased facility in assembling the parts,
aad an increase in antifrictional etficiency.

In the accompanying drawings, Figure 1 1s
a plan view showing one of my bearings with
parts removed for the sake of clearness. Iig.
2 is a sectional view of a bearing cut in .a
Fig. 3 is
a detail sketch showing the usual manner of
inserting the balls. Fig. 4 is a detail show-

ng the copstruction of the ball-spacers.
Fig. 5 and Fig. 6 show how the principal fea-
tuie of my invention may be applied to a

modified construction to accomplish the
sameresults.
fication in the construction of my ball-spacer.

Fig. 7 shows the reveise 51de of one of the

spacer-segments.
In the several wews like numerals refer to
like parts. ,

“In my bearing, as illustrated in the accom-

panying drawings, the numeml 1 mdmates
the outer race-ring. :
The numeral 2 indicates the inner race-

ball-race 3. The inner ring has an external

- the race-rings, of whatever type or desﬂgn of

groove or ball-race 4. Between these two
arooved race-rings run the balls 5.
It has hitherto been the practice to make

s simple steel construction turning and grind-
ing the steel rings to the desired size, shape,
and fit. In producmg ball-bearings of high

“efficiency it 1s of great importance to make

“the parts with a very high degree of accu-

,55

racy, working, it possible, to. the ten-thou-
sandthof an inch. To grind to such a de-

gree of precision as this is exceedingly costly,
necessitating prices. tha,t are practlcally pro-

{ hlbltwe

Fig. 5 also shows a slight modi- |

balls.

~Where 1t 15

this high degree of .accuracy and by a means

that is not costly. I secure my exact fit not
entirely by grinding, but principally by the

employment of a backing of soft and easily-

cally exact and doing away with the neces-

sity of the extreme accuracy of grinding
which is so costly and is not so accur&te 2
| my cheaper way. | - '
The numeral 6 mdicates the soft-metal,,

backing,cast to the rings. To secure the

backing more ﬁrmly to the steel bodies of the
'_'Imgs él
“choring the soft. metal onto the hard and

e latter are grooved, as 7 7, thus an-

making solid integral rings. -
The steel body of one of m¥
ordina:ily not a solid ring.

race-rmcrs 18
t 1s essentlal

that at least one of the two rings of a bearing
be made with a joint or cleft to permit ad- -

]ustment I usually make this cleft . as

splitting the ring flatwise through the center
of the ball-race, as shown in F]g The ob-
ject of these clefts is not only to secure ad-

Justability, but also to permlt the insertion of

the balls.
In Fig.
the ba,lls where I employ the spring-ring.
Before casting on the backing the spring-
ringissprung open near its cleft enough to ad-

mit, the b&lls the block 9 being inserted to

hold the ring open while the balls are being in-

3 1s shown the manner of msertmg ,_

In my 1niproved bearmg I reallze .

60

fusible metal which I cast onto my race-
rings, securing to them a fit that is practi-

70
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shown'in Figs. 1 and 3, making a spring-ring; - |
~but I accomplish exact‘y the same results by
30

90

serted. 'When the balls have been 1nserted |

'thus the block 9is removed and the cleft steel

ring springs together again: It is obvious

that either the outer or inner ring may be

cleft and sprung for the admission of the
ferred for this fpv.u'pose but there are places
backing 6 is then cast onto the steel body of
the ring in a suitable mold, which is concen-

tric with the bore and races of the bearing,

continuous ring. ~ The balls are securely re-
tained in their races and cannot be lost out.

It can be easily seen that by this construc-

The outer ring being the larger is pre-

rred to cleave and spring the

| inner ring for admitting the balls. Thesoft

05
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‘and the cleft-ring is: ‘thus made a solidand -

105

tion I can easily obtain a very high degree of

accuracy. In grinding the race-grooves 3
and 4 I grind them to a fair degree of accu-

| racy, but do not go to the expense of grmd-— 110
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ing-'ighem to the degree of accuracy that a |

“bearing of high efficiency should have. 1

- IO

"~ touches the balls all around, and we have a
practically perfect fit as between races and

20

orind the outer race 3 with the cleft 8 held a

serted, as described above the fit between

the outer and inner ring and the intervening
~ balls 1s probably not quite exact; but what

~ little is lacking of a perfect fit I eliminate by |
‘springing the cleft-ring. If the space be- |

tween the outer and inner rings is a little

oreater than the size of the halls, the ringis

sprung in until it touches the balls all around,
and if the slpace is less the balls themselves
spring the cleft-ring out. The ring is sprung
either out or In, as the case may be, until 1t

balls. This having been secured,  now cast
the soft-metal backing 6 onto the outer ring,
and this exact fit is made permanent and un-
changeable. This exact fit of the races can-

- not be disturbed, and not only have I se-

cured a perfeet fit of the races, I have given

- to the outside of the ring a definite size.

30

-Like rings all have this backing cast onto

them in the same mold, so they are all ex-
actly of a size on their backing side. This,
it will be seen, makes a perfect system of du-
plication.” It makes very easy the standard-
1zation of bearings. They can readily be

- manufactured 1n standard or stock sizes,

35
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and the advantage of this i1s not only that I
secure 1perfect interchangeability, but that.a
multiplicity of bearings may be used together
and there will be a practical distribution of

the load over each of the units of such a se-

ries.” By such a multiplication of units it is
entirely practicable to carry loads of any
weight. o - |
In Figs. 5 and 6 k show a hearing where the
cleft 10 1n the steel body of the ring is through

- the center of the race-groove. In this con-

struction the steel body of the ring is in two
separate pieces betore they are bound to-
cether by the backing cast about them. In
this case the method of inserting the balls is
obvious. The raceway 3 1s here formed by

~ bevels on the inner edges of the two halves of

5a

the outer ring 11 and 12. When I grind

these bevels, I leave them just alittle small, so |

that when the two halves are put, together with

_5e-=

the balls in place they will not quite touch
each other, as shown in Fig. 6. They touch

. the balls instead of each other, thus agsin
getting an exact fit, and, again, when. they
are In position mn perfect fit the soft-metal

backing 6 is cast onto the outer ring—in this
instance a double ring—and the fit, is' made

permanent and the ring is made a single solid

ring. Ihave practically the same bearing as
in the other case where the cleft is transversely
through the bar of the ring. . The functions

‘pertormed by the cast-on baeking are the
- sameIn both cases, it seals, or binds together,
- 65 & jJoint er cleft, making permanent and se- |

the outside, thus making successive bearings
httle open. When the balls have been - |

845,632

cure the fit obtained by means of that cleft,

and 1t conforms to a predetermined size on

fit

exact duplicates, exactly alike in internal

- and in general dimensions. The outer edges
- of the half-rings 11 and 12 are rabbeted, that
' the backing 6 may clench or clamp them se-

curely together.

~ In addition to the grooves 7 7, cut in the
steel body of the rings to hold the backing 6
more securely in place, there may be holes 13

13, drilled near the cleft to afford further an-
chorage for the backing. - This is especially

desirable in the inner ring. It will prevent
the cleit inner ring from springing away from
the backing. Another advantace to this
sott-metal backing in addition to those point-

- ed out aboveis thatit can be easily machined.

The backing or lining to the inner ring can be

‘bored readily to a desired size—something

79
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that cannot be done to hardened steel—and

the backing to the outer ring can be turned
off to alter the size, if desired. The lining to
the 1nner ring performs one function that the

outside backing does not ordinarily perform.

It serves to protect the journal from the abra-
stve action of the hard-steel ring, which under
the vibration that is unavoidable under
heavy service 1s oftentimes quite severe. A
lining of Babbitt or bronze or some suitable

‘non-abrasive metal will effectually prevent

this oftentimes very troublesome ditficulty.

00
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A further advantage to this soft-metal back- -

ing 1s that it performs to some degree the
functions of a cushion.
course, have the feature of elasticity. There
is no spring to it. I am aware that cushions
of elastic material have been used around the
race-rings of bearings to absorb jar. I do

‘not claim any such function for this backing:

But. in case of very excessive load being

It does not, of 100

10§

placed upon the bearing this soft-metal back- |

1ng will yield shghtly at any point where the
‘strain 1s unduly severe, so as to relieve the

undue strain and prevent breakage. It acts
thus as a. distributer of strains. Tt will yield
before the strain reaches the breaking-point

IIO

In any part of the bearing, and so in cases of

emergency it acts as a safety-cushion, and in

this it is but further carrying out its main
function of securing a fit. When the back-

ing 18 applied to the rings, it is applied in a

molten or fluid state, securing for itself a per-

fect fit in this way. If under exceptional
‘strain there 1s a yielding of this soft metal,

that 1s in reality merely a further flowing of
the metal to accommodate itself still further

possible, a still more perfect distribution of
the strains put-upon the bearing, a still more
perfect fit. - - -

- While I preferably make both the auter
and inner rings of this character, (a cleft
steel body made solid by a soft backing cast

upon it,) it 18 not essential to the purpose of 1 30

120

| to 1ts position or environment to secure, if

12§



845,832

my invention that both rings be of this type.

IO

It is obvious that the assembling and the ad-
justment or fit may :be just as readily ob-
tained if only one'of the rings is of this type
and the other is of the ordinary simple and
solid type, as 2 in Fig. 5, or the latter ring

may be a solid steel ring with: a cast-in back- :

ing or lining, as the inner ring shown in Kig.
6, where the lining is used to facilitate the fit-

ting to a given size of shaft or journal.

etween the outer and inner rings on each
side of the balls are the ball-spacers 14. . On

- the inner faces of these spacers are the sock-

5

ets 15. These sockets are spaced a little far-

ther apart than the diameter of the balls, so
- that when the balls are seated therein they

~will not quite touch each other, as shown in

20
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“cleft, as sho

Figs. 1 and 4. Thus these spacers in keeping
the balls from touching each other prevent .

cross-friction, of chafing, between the balls.
It will be obsérved that the spacers engage

the balls at their axial or pivotal points. The

axes of rotation of the balls in this style of

bearing are parallel with the axis of rotation
of the bearing itself. = The ball-axis is shown

by the line  zin Figs. 2and 4. - o

The advantages of holding the balls by the
sEacers at their axial or pivotal points are
tl

at they are held obviously with the least
possible friction and that the spacers or sep-
arators do not come between the balls, thus

encroaching on the space of the balls them-

selves. The full complement of balls can be |

used, only the slightest separation being nec-

essary to avoid contact and friction between
- the balls. There is no sacrifice of the capac-

ity of the bearing to the spaceér.

‘The spacers 14 are held &g&inSt.-tﬁé-'_balls-',-

on opposite sides thereof, by wire binders 16-
or other suitable means, which bind the
spacers to each other, with the balls in be-
tween, as shown in Figs. 2 and 4. . These
spacers are preferably made In sections or
segments, as shown in Figs. 1 and 7, though |
they may be made as rings, as shown in Fig.

5. Inthe latter case the rings are preferably

spring to the spacers to insure perfect fit or

adaptation of the spacers to the diameter of
In fact, the spacers
made up of segments, as'shown m Fig. 1,

the race or set of balls.

may be regarded as made up of rings having

I claim as new— = - N
1. In a ball-bearing, an outer

having an external groove, balls running in

said grooves in between said race-rings, one

- of said Tings having a parting or cleft, and a

6o

bond of fusible metal cast-onto said parted |
ring concentric with the race thereof.

‘race thereof. -

backed with cast-on
| the desired size. __ - -
8. In a race-ring for ball-bearings, a steel -
-spring-ring having a raceway therein, the ex-
‘act diameter of said raceway being obtained .
by springing said spring-ring; said exact di-

ing,sal

, 17, that there may be a hittle

race-ring |
having an internal groove, an 1nner race-ring

2. In a ball—beaﬁng, an qutef race-ring

‘'with an Internal groove, an inner race-ring

S

with an external groove, balls running in said |

‘grooves 1n between said race-rings, one of

said rings being a spring-ring .to admit said

thereof. - .

‘3. In a ball-bearing, an outer race-ring 1n-
ternally grooved, an Inner race-ring exter-
nally grooved, both of said race-rings having
a backing of soft metal concentric with the

sald spring-ring concentric with the race

" 4. In a ball-bearing, an inner race-ring, a

03

balls, and a bond of fusible metal cast onto

70._
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cleft outer race-ring, balls - between said

rings, said cleft outer ring sprung to a fit"
against said intervening balls, and a sealing

backing of fusible metal cast upon said cleft

ring concentric with the race thereof.

- 5. In arace-ring for ball-bearings, the com-
bination of a hardened-steel ring having a
raceway ground therein, said hardened-steel
ring having & parting or cleft for adjusting

‘or fitting said raceway, and a backing o6f fusi-

ble metal cast onto said steel ring concentric

ing and secure or make permanent said tit.

6. Ball-bearings consisting of inner and
outer race-rings, with balls intervening, said

outerrace-rings being covereq or backed with

-cast-on soft metal molded to standard or stock
sizes, for the purpose specified. I
7. A Dball-bearing- consisting of an inner

and an outer race-ring, with balls interven-
ing, said outer race-ring being covered or
soft metal machined to

80

| with said raceway to.bind together said part- -

go

95

100

ameter secured and made permanent by a

‘backing of fusible metal casgt onto said spring-
ring to §re_ventfurther or subsequent spring-
cast backing being molded.to the size

desired for the bearing. -
9. A journal race-ring

I’§5

_ for roller-bearings
‘having a raceway in its outer face and a lin-
_ing of non-abrasive material concentric there-

110

10. ..A‘roller;.beari;ﬁg ring having a raceway
in its outer face and a lining of soft and non-

“abrasive metal concentric with said ring and

| permanently attached thereto. 115

In testimony whereof I have signed my

"~ FREDERICK W.GURNEY.
~ Witnesses: - : - o
. S, A. Barpwin,

AW, KETTLE.

name to this specification in the presence of
two subscribing witnesses. |
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