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To all whom it My coneeriv.

Be it known that I, Jonx €. CROMWELL, 2
citizen of the United States, and a resident of
Cleveland,'county of Cuyahoga, and State of
Ohio, have invented a new and uscful Im-
provement in Bearings, of which the follow-
Ing is a specification, the principle of the in-
vention being herein explained and the hest
mode in which I have contemplated applying
that principle, so as to distinguish 1t from
other inventions.

My invention relates to an improvement in
bearings and particularly to anti-friction
journal bearings which are not designed to
sustain an axial thrust but serve to yield-
ingly oppose the side thrust and thus to
steady the shafts which they carry, and to
compensate for distortions induced by the
operating mechanisi.  Said invention con-
sists of means hereinafter fully deseribed and
specitically set forth in the claims.

The annexed drawing and the following
description set forth in detail certain mech-
anism embodying the invention, such dis-
closed means constituting bat one of various
mechanical forms in which the principle of
the invention may be used. Said annexed
drawing rcpresents a vertical sectional view
of my Invention, serving to guide the lower
end of the bowl-shaft of a centrifugal separa-
tor, partial elevational and puartial sectional
views of connected parts of a centrifugal sep-
arator being also s{'x_ow.n, and in connection
therewith a vertical sectional view of a sec-
ond bearing described and claimed in a com-
panion application for United States Tetters
Patent, Serial No. 249,215, filed March 9,
1905.

My improved bearing is capable of use na
greal many situations, but I shallillustrate
the invention by reference to and description
of only one of such uses, that one being in
connection with centrifugal separators, the
adaptability of the invention to which I shall
now describe in detail by the aid of the ac-
companying drawing.

Carried in the frame A of a centrifugal sep-
arator of any approved type is the separating-
howl B, to whicfl)rapid rotary mothon is given
by means of the worm-wheel €, gearing with
a'shaft b of the separating-bowl and with the
driving mechanisin  (not shown). :
the rapid rotation of the bowl B both it and
the shaft b vibrate copsiderably and this is
especially true when the speed at which the
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separator is balanced to runis changed Tt e-
rially, as is the case in starting ap the ma-
chine. ’

1 have provided two tlexible bali-bearings
for the reception and guidance in the frane
A of the two-ends of the shaft bgsuch bear-
ings being su arranged as to properfy take
careof the vibrativnsof the bowl Band not iu
any way disturb the paths ol wravel of the
balls. The vibrations of the bowlare muinty
caused by its nubalanced condition helare it
arrives ab 1ts normal speed and by the varia-
tions in the thrust between the driving wor-
wheel and the spindle, caused by the hand
operation. Said} flexible ball-hearings con-
prise the bearing 1Y forming the subject inat-
ter of this invention and serving to guide the
lower shaft-portion, and also the upper bear-
ing D, forming the subject-matter of the
above - mentioned  companion applicati n,
and serving to guide the upper sh:ﬂ't—*mrt jon.

In order that my invention may be [uily
understood and the application of it, here-
with shown, clearly described, T have fully
shown in the drawing said uppet bearing ol
the companion application and shall herein-
after describe its construction and function.

The vibrations of the bowl and shaft above
referred to serve to distort both of the bear-
ings 1 and D" and it is niy object to se at-
range said bearings that they with mutaally
compensate for the distortions of each other
and thus maintain centralization bhetween
the axes of the bearings and the separating-
bowl. '

My invention comprises the lower bearing
1Y which consists of the two annular purts
d> d°, suitably carried and rvetained in the
frame as shown, and s thitd part »" adapted
to be revolved by the shaft which the bearing
carries and here shown as an integral portion
of the lower part of the shaft b, said revoluble
member ¥ being located centrally and svin-
metrically as regards the parts " and o, aud
having & surface adapted to contact with the
balls K/ carried in the three-point bali-race
formed by the members &, ¢ and #. The
{Darts & and d* form one member of the lower
yearing D', and the shaft-portion ¥ a second
member, the parts &° and " being entirely
distinet from one another and capable of
movement and adjustinent relatively to each
other, such movement and adjustment being
automaticaily controjled, as will be herein-
| after explained. Said parts ¢" and d° alone
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are adapted to form & self-containing two-
point ball-race, as hereinafter explained, and
are grooved to receive between them: the
balls. E’, and the inner surfaces of these
grooves slope so as to form a two-point
wedge-shaped ball-race, which - forces the
balls E’ against the said revoluble member ¥’
and tends to center the latter. The parts &
and 'd® are forced apart by: the member %’
when the latter moves laterally in one direc-
tion or the other, due to the vibrations of the
shaft and bowl. This relative movement of
the parts d* and d° compresses a spring J,
suitably seated in the frame under tﬂe bear-
ing D’." The tension of this spring J, as soon
a3 the lateral thrust of the member &’ is re-
lieved, forces the parts d* and d* together
again, and the sloping inner surfaces of these
arts force the balls E’ against the member
’ and tend to center the latter as noted
above. Itwill be noted that the parts d* and
d® form in effect a ball-race, which is variable
in size, depending upon the amount of thrust
of the revoluble member &', which is in turn
dependent upon the amount of lateral move-
ment of the shaft b, This lower bearing D’
is self-containing for the balls E’, even when
the member 3’ of the bearing is removed,
since the retaining lips d* d* provided upon
the parts d* d*, respectively, prevent the es-
cape of the balls from the two-point ball-
race. This feature is especially serviceable
when the separator is dismantled for cleans-
ing and other purposes,
he lower bearing D’ forming the subject-
matter of this invention, carries none of the
weight of the bowl and shaft but serves only
to steady the latter and to compensate for
the distortions of the upper bearing D, form-
ing the subject-matter of the above-named
companion application, which will now be
described. ‘ )
This upper ball-bearing D comprises an
upperannularsleeve-like memberd surround-
ing the shaft b, to which it is revolubly fixed,
and having a spherical or convex surface 4!
adapted to contact with the balls E support-
ed in a race formed in a lower member &,
which will now be described in detail. ' This
member 4’ is an annular ring carried by
means of a flange ¢° upon a guiding and sup-
porting shoulder a of the frame A, over
which shoulder said bearing is adapted to
oscillate. Considerable lateral play is al-
lowed to the member 4’ upon the shoulder a
as will be clearly seen from the drawing, so
that the shaft and bearing may accommo-
date themselves to all swayings and vibra-
tions induced in the separating-bowl by the
operation of the machine. The flange d* and
shoulder @ are provided with juxtaposed
complementary curved surfaces formed into
parts of the surface of the sphere of which
the shaft, or'to be precisely exact, s0 much
of the shaft as lies below the shoulder g, is &
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radius, so that as the bowl and shaft move
laterally the flange d* oscillates in this arc
over the shoulder a, and there is very little
friction between it and said shoulder. In
order that the oscillation of the member ',
reinforced as it is by the weight of the bowl]
B, may not react upon the frame A, a com-
pensating resilient spring F, shown in the
drawing as .an annular corrugated spring-
steel ring, is interposed between said member
d’ and the frame, and acts as a cushion or
buffer between the same, taking up the
movements of the member d’ without com-
municating the same to the frame.

This upper bearing D is self-containing for
the balls £, even when the member d of the
bearing is removed, since the lower member
d’ of the bearing is provided with a retaining
lip &' which, in co-operation with a remov-
agle‘ annular ring G adapted to form a second
retaining lip, holds the balls in place and pre-
vents the escape of the same from their ball-
race, ' Itis obvious that many suitable equiv-
alents of the retaining ring G, such as remov-
able plugs riveted into the lower member &,
might be provided which would co-operate
with the lip & to render said member d’ self-
containing for the balls, As noted above in
connection with the retaining lips d* d* of the
lower bearing D’, this feature is especially
serviceable when the separator is dismantled
for cleansing and other purposes.

A pin H screwed in through the frame A
from the outside engages a suitable noteh d*
in the flange d* and prevents the member d’
from rotating upon the shoulder e@. The
balls E are prevented from climbing by the
annular ring G, as clearly indicated in the
drawing.

It is obvious that in adaptations of the
bearing D to uses other than that of utilizing
it in a centrifugal separator, suitable equiva-
lents of the shoulder a, over which said bear-
ing D oscillates, may be provided, said shoul-
der being shown in'the drawing as an integral

art of the separator frame, It will be noted

hat this ball-bearing D carries all the weight
of the rotating parts and sustains all the axial
thrust, whereas the lower bearing D)’, form-
ing the subject-matter of this invention,
serves to yieldingly oppose the side thrust
and to guide the lower shaft-portion and to
compensate for the lateral movements of the
upper bearing D, as noted above.
aving described my invention in detail,
that which I particularly point out and dis-
tinotly claim 1s:

1. In combination a journal and two inde-

ndent memhers forming a ball race, balls
in said race, said members being adapted to
be moved away from each other by lateral
pressure of the journal.

2. In combinstion a journal and two inde-

ndent members forming & ball race, balls
in said race, said members being adapted to
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be moved away from each other by lateral
pressure of the journal and means tending to
opgose such movement. , ‘
. In combination a journal and two inde-
5 pendent members forming a ball race, one of
said members being movable toward and
away from the other member, balls disposed
in said race, the race being so constructed
that lateral pressure of the journal will cause
to the balls to separate the said members.
4. In combination a journal and two mem-
bers forming a ball race, one of said members

being movable to and from the other, balls in
said race, the race faces of said members be-
ing so shaped that movement of one toward 15
the other tends to thrust the balls against the
journal and yielding means tending to cause
one of said members to approach the other.
Signed by me this 1st day of July 1905.

"JOHN C. CROMWELL.
Attested by—
JNo, ¥. OBERLIN,
G. W..SaYwELL,



