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To all whom it may concern.:
Be it known that I, Joux H. MobLer, a
subject of the Emperor of Germany, and

" resident of Schweinfurt-on-the-Main, Ger-
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many, have invented certain new and useful
Improvements in Antifriction-Bearings, of
which the following is a specification.

The object of my invention is to provide
a roller bearing having inner and -outer
members each provided with annular race-
ways between which are located a plurality
of sets of rollers, the rollers of each set hav-
ing their working surfaces in different but
parallel planes between the corresponding
raceways, and means to retain said sets of
rollers in operative position between said
members.

In a preferred embodiment of my inven-
tion, the working surfaces of the rollers are
graduated in such a way that they are
touched by converging lines ‘that meet at
one point in the line of the axis or in the
center line of the bearing, the correspond-
ing raceways of said members being corre-
spondingly arranged in said line.

My invention” further comprises novel de-

 tails of improvement that will be more fully
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hereinafter set forth and then pointed out in

‘the claims.

Reference is to be had to the accompany-
ing drawings forming part hereof, wherein,
Figure 1-is a partly sectional side eleva-

tion of a roller bearing embodying my in- -

vention, showing the raceways of the inner
and outer members arranged symmetrically,
and the rollers correspondingly arranged;
Tigs. 2 and 8 are similar views illustrating
modified arrangements of the raceways and
the working rollers; Fig. 4 is a side view
partly in section on the line 4, 4, in Fig. 1;
TFig. 4* is a detail of a portion of the re-

tainer for the rollers; Fig. 4° is a sectional

- detail of Fig. 4*; Fig. 5 is a partly sectional
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side view of a modified form of roller bear-
ing, in which the rollers are graduated in
diameter and concentrically disposed, but
the surfaces of the sets of rollers are not
touched by the same lines that touch the
same point in the center line of the bearing;
Fig. 6 is a sectional detail of a modified
form of bearing wherein the surfaces of the
rollers and the corresponding raceways are
in parallel lines, but the rollers are not con-
centrically disposed; Figs. 7 and 8 are sec-
tional detail views of modified forms of Fig.
6; Tig.9isasectional detail view illustrating

the beariﬁg provided with rollers having

curved working surfaces and the raceways

having plane surfaces; Fig. 10 is a similar
view illustrating a bearing wherein the roll-
ers have cylindrical surfaces and the opposed
raceways have curved and plane surfaces re-
spectively, and Fig. 11 is a similar view
illustrating the rollers and raceways having
curved surfaces. :
Similar numerals of reference indicate
corresponding parts in the several views.
In the form of the bearing shown in Figs.
1 and 4, the inner and outer members or
rings & and e are respectively provided with
opposed similarly disposed raceways for the
interposed sets of rollers 2. The rollers are
shown in sets in eylindrical form, and the
raceways 7, m, n, of the inner member ¢ and
the raceways A, 4, k,.of the outer member e
are parallel to the axes of the respective sets
of rollers. The diameters of the rollers of
each set of rollers vary from the rollers of
the other sets, and the raceways are ar-
ranged in such a way that the converging
lines f, g, meeting at the point & in the line
of the axis ¢ of the bearing, touch the race-
ways, h, 4, &, and 7, m, n, respectively, at
some point. In all the views of the draw-
ings I have shown three sets of rollers, and
corresponding raceways for such rollers, al-
though it will be understood that any de-
sired'number of sets of rollers may be pro-
vided, with a corresponding number of race-
ways. The rollers 2 are maintained in
proper working relation by a suitable re-

tainer or cage, which, in the examples illus-

trated, comprises suitably shaped rings 3, 4,
connected together by separators 5, between
which parts of the retainer the several sets
of rollers are located to freely rotate. The
separators 5 may be in the form of suitably
shaped - blocks, preferably having curved
surfaces at 5 (Fig. 4¢) corresponding to the
opposed rollers, having their end portions
passing through the rings 3, 4, and riveted
firmly thereto, or such separators may be
journaled in the rings 8, 4, if desired.

In Fig. 1 it will be seen that while the
rollers are of graduated diameter and have
cylindrical surfaces, they are symmetrically
arranged between the opposed pairs of race-
ways &, n, 4, m, and A, {, which are located
eoncentrically with respect to one another,
but correspondingly touched by the respec-
tive lines 7, g.

In Fig. 2 the outer member ¢ has a single
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- and are thus so graduated
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“in Fig. 2'w )
' Up by moving the inner

‘center line ¢ of the
‘raceways I, m, n,

.ranged, but the

2 ]

plane raceway
surfaces of the rollers of each set bear,
and the inner member ¢ has
Wways 4, u, v, such raceways
cally disposed with respect to the axial lines
of the rollers, while the raceways ¢, u, v,
are respectively parallel to the raceway g,
that the ‘line
which meets the axial or center line o of the
bearing at the point Py 1
ways, and the line s which meets line o at

being concentri-

the point p liesin the raceway ¢, the line y -

touching the axes of the
the point p of line o. '

In Fig. 3 the relative arrangement of
parts shown in Fig. 2 is reversed, that is to
say, the outer member ¢ ig provided with

rollers and meeting

- graduated raceways ¢/, 7’s 9’y and the inner

member ¢ is provided with the plane race-
way &', the rollers 2 being correspondingly
graduated to engage said raceways as shown,
the raceways ¢’, f/, g’y being each parallel to
the raceway 3’. In this form of bearing
the raceways ¢, /7, g,
meets the axial or center line z of the béar-
ing at the point «’, and the line @’, which lies
in the raceway 3’ , eets line z at the same
point ¢’, the Iine 4’ which touches the axes
of the rollers also meeting the point o,

In the examples of the bearing illustrated
in Figs. 1 and 8 wear of the bearing may be
taken up by moving the inner member ¢
inwardly, while in_the example illustrated

with the. rollers inwardly, with respect. to
the outer member. . R
In the example illustrated in Fig. 5, the

relative arrangement of. the parts is sub-

stantially the same as that shown in Fig. 1,
but the raceways by ¢, &, do not all touch 3
line meeting af a point & with the axis or

n, 7, do not touch
at said point with: the line 4, .

In Fig: 6 the rollers are of the same diam- -
~eter and the surf
. “each set lie in barallel planes,

aces .of all the rollers of
hy 1, 4, m, and k, n, being correspondingly ar-

set are not concentric, and lines parallel with

- the surfaces of the rollers are also parallel
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. the axial line

6o

tially similar

with the axes of the
roller surfaces or raceways are in the same
line. - o ' ‘

In Fig. 7 the relative

arrangement of the
members d, e,

and the raceways are substan-

and graduated
2 of the bearing at the point

@’ where the line @’ from

the raceway ', so that the raceways e, f,

g against which the outer

graduated race-- -

touches said race-

touch the line ¢ that

member ¢ together

“the raceways ¢/, s q,
“surfaces,

‘and the raceways have
I he  convex surfaces. :
a line meeting

besaring, and likewise the'

the raceways -

axes of the rollers of each -

rollers, but none of the -

to that shown ‘in Fig. 3, ex-
~ cepting that the rollers are so proportioned
that their axes do not.meet’

the -racewa)y' b
‘meets the line 2, and the raceways e’, /', ¢’,

_conical bearing havin
are parallel and graduated in distances from - §

1,196,264

¢’s are not all touched by a line meeting the
line 2 at the point o’.

In Fig. 8 the arrangement of the bearing
is generally similar to that shown in Fig. 7
but reversed in relative arrangement, and

corresponds substantially in arrangement to

9, ‘that shown in Fig. 2, except that the axes of

the rollers do not touch the axial line o of
the bearing at the point p where the line 8,
which touches the raceway ¢, meets the line
0, and the raceways ¢, 4, v, are parallel and

graduated in distances from the raceway g,
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so that the raceways' #, w, o, arve not all .

touched by a line
point p.

While I have described the rollers as cy-
lindrical and the raceways as having corre-
sponding plane surfacss, to coact with such
rollers, it is not essential that the rollers and
raceways have absolutely cylindrical sup-
Taces, as the rollers or the raceways, or both,
may have curved surfaces, such as outwardly
curved or convex surfaces, as illustrated in

meeting the line o at the

- Figs. 9,10 and 11,

In Fig. 9 the rollers 2 are shown provided
with outwardly curved or convex surfaces
adapted to bear against raceways having cy-
lindrical or plane surfaces, the arrangement
of parts other than above in Fig. 9 corre-
sponding substantially to Fig. 7, although
the arrangement of the curved and plane
surfaces of the rollers and raceways may

‘apply to either of the figures.
2 wear of the bearing may be taken . i
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In Fig. 10 the rollers and raceways are |

arranged relatively the

same as in Fig. 9,
except that the rollers

are cylindrical and
have curved convex
and the raceway 5’ is cone-like,
The relative arrangement of the parts
shown in Fig. 11 is generally substantially
the same as in Fig, 9, except that the rollers
outwardly curved or

According to my improvements, by hav-

—ing a plurality of series of rollers,” each
series comprising a plurality of rollers, said

rollers and raceways being graduated in di-
ameter, and having their surfaces touching

lines that meet g common point with the -
axes of the respective series of rollers in g

line passing through the axis of the bearing,
or by having the surfaces of the rollers and
raceways in parallel lines ‘with the opposite
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sides of the same the rollers not touching or ~

coinciding with the same lines, either par-
allel with or at an angle to the axes of the
rollers,

bearing against opposed. conically disposed

‘surfaces, tending to act in a wedge-like man-

ner due.to end thrusts of the’ members -of

120

the disadvantage of conical rollers =

125
the bearing, is obviated,.but, by the arrange. .

ments set forth herein, the advantages of a .

is attained, with graduated rollers havin

m conjunction wit}

surfaces which do not,

anti-friction rollers
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" and outer members, and a plurality -of sets.
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the corresponding raceways, act at any time

in a wedge-like manner, whether the surface

be cylindrical or convex. Furthermore, the

sliding tendency of conical rollers to get out:

of alinement, frequently caused by the vary-
ing diameters of rollers and raceways creat-
ing considerable friction and strain on the
retainer or cage, is largely obviated. Fric-
tion between the raceways and rollers is re-
duced, since the rollers may be made as nar-

‘row as desired, and each roller, located be-

tween correspondingly narrow raceways, the

‘surfaces of which correspond in parallelism

with the surfaces of the rollers coacting
therewith, do not tend to rotatively control
other roliers of the same set, so that twist-
ing or cramping of relatively long cone-like
rollers between correspondingly disposed
raceways, is overcome, by having the sur-
faces of each roller and its opposed race-
ways parallel.

Having now described my invention what
T claim is:—

1. An anti-friction bearing having inner
and outer members, and a plurality of sets
of rollers between said members having their
surfaces inclining toward the axis of the
bearing in graduated parallel lines, ‘said
members having raceways coacting with said
rollers and 'incTining toward ‘said axis, one
line drawn from a common point in said
axis passing through each one of the race-
way surfaces correspondingly on -opposite
sides of said rollers. N

2. An anti-friction bearing having inner
and outer members and a plurality of sets
of rollers between said members, each set of
rollers having diameters differing from the

other sets, the axis of the rollers of each set-
coinciding, the surfaces of said rollers lying
- sets of cylindrical rollers of different diame-
. ters between said raceways one line drawn
from a common peint in the axis of the

in parallel lines, said members having

race-
ways coacting with said rollers. -

3. An anti-friction bearing having inner-

and outer members, and a plurality of sets

‘of rollers between said members, each set of

rollers having diameters differing from the
other sets, the axes of the rollers of each set

.coinciding, the surfaces of said rollers lying

in parallel lines, said members having race-
ways coacting with said rollers, the surfaces
of said raceways lying in lines correspond-
ing with the first named lines. _

4. An anti-friction bearing having inner

of rollers between said members, each set of
rollers having diameters differing from the
other sets, the axes of the rollers of each set

_ being in a line that coincides at a point with

00

the axis of said members, said members hav-
ing raceways corresponding in distances
apart substantially to the diameters of cor-

responding rollers of said sets, said race-

ways being parallel with the axis of the cor-

- responding rollers. ~ . -

s

5. An anti-friction bearing haizi,ng inner

8

and outer members, and a plurality of sets
of rollers between said members, each set of
rollers having diameters differing from the
other sets, the axes of the rollers of each set
being in a line that coincides at one point
with the axis of said members, said members
having raceways corresponding in distances

70

apart substantially to the diameters of cor-

_responding rollers of said sets, said race-

ways being parallel with the axes of the cor-

‘responding rollers, said raceways crossing

lines meeting at the same point met by lines
passing through the axes of the rollers and
the axis of said members.

6. An anti-friction bearing comprising
inner and outer members having a plurality
of opposed raceways, the distances between
said opposed raceways varying, the surfaces
of said raceways crossing lines that meet at
the samé point in the line of the axis of said

members, certain of said surfaces lying on

opposite sides of one of said lines, and sets
of rollers between’said raceways, the axes of
said sets of rollers being in a line meeting
said peint. A '

7. An anti-friction bearing comprising
inner and outer members having a plurality
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of opposed raceways, the distances between .

said opposed raceways varying, the surfaces
of said raceways respectively lying in par-
allel lines, one line drawn from a common
point in the axis of said members passing
through each one of the corresponding race-

said raceways. :

8. An anti-friction bearing comprising in-
ner and outer members having opposed race-
ways of different diameters, opposing race-
ways having parallel faces, the distances be-
tween said opposed raceways varying, and

members passing through each one of the

"raceway surfaces correspondingly on oppo-

95

"~ way surfaces and sets of rollers between
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site sides of said rollers, the axes of the roll-

ers méeting said point.

9. An anti-friction bearing comprising in-
ner and outer members having opposed race-
ways of different diameters, and sets of roll-
ers of different diameters between said.race-
ways, one of said members being engaged by

115

all the rollers, and the other member having- o
a plurality of graduated riceways each of -

which is engaged by one set of rollers, one
line drawn from a common point in the axis
of said members passing through each one
of the raceway surfaces correspondingly on
‘opposite sides of said rollers.

10. An anti-friction bearing comprising
inner and outer members having opposed
parallel-lying raceways, and sets of cylin-
drical rollers between said raceways, each
set comprising a plurality of rollers having
diameters differing from the diameters of
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the rollers of the other sets,
from a common’ point in the axis of said
members passing through '
raceway surfaces correspondingly on oppo-
site sides of said rollers,

11. An anti-friction bearing having inner
and outer members provided with a plural-
ity of
fa}ées crossing one line that passes from g
common point in the line of the axis of the

members correspondingly on opposite sides, -

and rollers interposed between said raceways
arid having their axes parallel to the said
raceways. ' ’

12, An

anti-friction bearing comprising

one line drawn

each one of the:

1ty of raceways each

opposed raceways- having their sup-.

1,196,264

inner and outer members provided with op-
posed raceways, the raceway of one of said
members meeting a line that
point in the line of the axis of said members,
the other of said members having a plural-
i of which crosses a line
assing from said point, and sets of rollers
etween said raceways.

Signed at New York city, in the county of

New York, and State of New York, this'8rd »5
day of J. anuary A,

D. 1913.
. JOHN H. MODLER,
Witnesses :

T. F. Bourne,
- Marme F. WaINrIGHT.



