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My invention relates to centrifugal extractors
and particularly to a means for substantially
reducing or entirely eliminating gyroscopic sail
or precession in a device of this character, and
to a means for attaining this desirable end with-
out undue resistance to “whip” oscillation.

My invention includes the novel elements and
the combinations and arrangements thereof de-
seribed below, and the invention itself together
with the objects and advantages thereof will be
understood from a reading of the description
and reference to the accompanying’ drawings,
in which— T

Fig. 1 is a fragmentary elevation view par-
tially in section, of a centrifugal separator;

Figs. 2 and 3 are diagrammatic representa-
tions of a pendulum;

Figs. 4 and 5 are a plan and section view,
respectively, of the present type of cushion for
supporting the spindle’ bearing;’

‘Figs. 6 and T are a plan and section view,
respectively; of one type of my improved cushion;

Figs. 8 and 9 are a plan and side view, respec-
tively, of my preferred type of cushion; and

Figs. 10 and 11 are a plan and side view, re-
spectively, of a modifled type of my cushion.

Referring particularly to Fig. 1, 1 represents
the basket having the usual perforations, 2, in
the sides thereof, only a few of which are shown.
The bottom of the basket i§ provided with a hub,
3, which fits the tapered end of the spindle, 4,
and is secured thereon by the nut, 5. The spindle
is supported in the bearing box, 6, which is pro-
vided at the top with a flange, 7, resting upon
an annular cushion of resilient material, 8. This
cushion rests in frame, 9, which is stationary
and supported by I beams, 10, or otherwise. ' The
spindle; 4, may extend through the bearing box,
as shown, and in any event is connected to the
driving motor, 11, through a flexible coupling,
19. 'The bearing is preferably and usually a
considerable distance from the basket and it
will be quite clear that the resilient bearing sup-
port, 8, will, by allowing the spindle to oscillate
or sway, permit the basket to spim about an
axis through its center. of mass.

In operation of centrifugal separators it is
generally impossible to so place the load in the
basket that. the center of mass will lie upon the
spindle axis. Consequently in accordance with
the principle of dynamics that a rotating body,
free from external forces, will spin about an
axis extending -through its center of mass, it is
usual to provide a flexible mounting for the spin-
dle to the end that external forces tending to

prevent the mass from spinning about that axis
will be reduced to the extent to which the spindle
js free to move. :

It is therefore desirable, for the purpose of

reducing to the minimum these reactive forces gg

on spindle and bearings, to employ a bearing
support of maximum flexibility and one which will
impose the minimum restraint upon the “whip-
ping” motion of the spindle which occurs when

rotation takes place on an axis not coincident gx

with its geometric axis.

Another characteristic of rotating bodies, now
to be described, has heretofore required for its
control, a considerable restriction in the flex-

ibility of mounting and, therefore, it has been g

impossible for the designer to eliminate from
bearings and spindle these undesirable reactive
stresses.

The spindle and basket form a conical pendu-

lum identical with the simple pendulum shown 7§
“in Figs. 2 and 3 with the exception that the

former is spinning on its axis. Although the
spindle bearing, 6, is placed as far as practicable

from the center of mass of the basket, it is clear
that any accidental sway of the axis of rotation gg

causes an angular movement of the spindle.
When the spindle is slightly deflected it will tend
to move back to its mormal position, but by
reason of the fact that it is spinming rapidly,

and in accordance with the gyroscopic principle, g5

it will actually move at right angles to the restor-
ing force supplied by the resilient element,-8,
and, instead .of returning. directly to its normal
position, the spin axis will describe a cone aboub

this position. Since this gyroscopic motion pro- 9o

duces an angular change of position of the spin
aXis, the gyroscopic torque is increased and the
amplitude of “‘sail” or precession increases until
the machine is wrecked; or until the wide “sail”

causes so much energy to be absorbed in friction 95

of the mounting parts that sway energy is dissi-

pated as fast as it is built up. . :
Heretofore, attempts have been made to. con-

trol this gyroscopic sweep or precession by em-~

ploying for the resilient member, 8, a material of 100

less flexibility than would otherwise be desirable,
a material having high internal friction where-.
in the energy generated is destroyed, or by using,
in conjunction with a resilient member, friction

elements for the purpose of dissipating this en- 105

ergy. The latter construction, although a sub-
stantial advance in the art of mountings, is not
a complete solution of the problem since the
amount of friction which can be employed is

limited by the resistance which may be imposed 110
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to “whip” oscillation, previously described. Any
friction obviously reduces the flexibility and re-
siliency of the mounting, and from this stand-
point is an undesirable factor. Moreover, the
friction members develop heat near the bearing
housing, which is a distinct disadvantage and,
when loading a machine at speed, a sudden heavy
charge may cause a sway of such initial ampli-
tude that any damping effect of the friction
elements is entirely overcqme.

The present invention is based on the fact that
the frequency of the gyroscopie sail is equal, or
closely related to, the frequency of the oscillating
parts of the machine considered as a conical pen-~
dulum. If the spindle of the machine shown in
Fig. 1 is deflected and released, assuming the
basket is not rotating, it will oscillate at a certain
frequency irrespective, within limits, of the am-
plitude of oscillation which, of course, will de-
crease at a rate dependent upon the rate at
which the energy developed by the original im-
pulse is dissipated by friction. Under suitable
conditions, instead of oscillating in a plane, as
shown in Fig. 2, it will swing in a circle, as shown
in Fig. 3. For any given machine, this frequency
will vary with the stiffness of the mounting.

Where the annular cushion, 8, of resilient ma-
terial, is of the form and character shown in
Figs. 4 and 5, that is, where the meridian or ra-
dial sections are identical in all respects, its stiff-
ness is uniform in all meridian planes, and it will
permit the machine to swing like a conical pendu-
lum. In such a case, all conditions are satisfac-~
tory for cumulative gyroscopic sail or precession.

On the other hand, if the meridian or radial
sections of the cushion, 8, are not uniform either
in size or character or both, so that, considering
the machine as a simple pendulum (Fig. 2) the
resistance which the cushion offers to oscilla-
tion in one meridian plane differs from the re-
sistance which it offers to oscillation in one or
more of the other meridian planes, the machine
will have different sail frequencies in these differ~
ent planes:

Figs. 6 and 7, 8 and 9, and 10 and 11 are plan
and section views of annular cushions having
meridian sections, X—X and Y—Y, possessing
different characteristics. In Figs. 8 and 9, the
different characteristics’ are obtained by plac-

.ing, in an ordinary rubber buffer, 13, inserts, 14,

of non-resilient material or material having re-
silient characteristics differing from that of the
material in buffer, 13, such as wood or metal. In-
stead of using different material in different sec-
tions of the -cushion it is possible to form the
buffer so that section X—X will differ in size
or shape from section Y--Y, as illustrated in
Figs. 6, and 7, 10 and 11. In the latter case
appropriate modifications in the form of bear-
ing, 6, and frame, 9, would be made so that the
various elements would fit properly together.
Other means of fabricating or forming the cush-~
ion, 8, to obtain meridian sections differing from
each other in resiliency or stiffness might be
mentioned, but the above are deemed sufficiently
illustrative of my invention which is to be under-
stood as comprehending, in its broader aspects g
bearing mounting providing a different degree of
restraint to vibration in one plane through the

. spindle axis than it does in another.

Since the gyroscopic effect promotes conical
pendulum action at conical pendulum frequency
it is obvious that with any of the cushions illus-
trated in Figs. 6, 7, 8, 9, 10 and 11 the natural

- period of sail changes four times during one sail
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cycle. The effect of this is to break up entirely the
tendency to sail at any frequency whatever sihce
the inertia of the loaded basket is too great to
be quickly accelerated or decelerated within the
period of a single sail cycle.

While I have described my invention in its
preferred embodiment it is to be understood that
the words which I have used are words of de-
scription rather than of limitation and that the
drawings are merely illustrative. Hence changes,
within the purview of the appended claims, may
be made without departing from the true scope
and spirit of my invention.

" “What I claim is—

1. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a resilient mounting for said bearing
characterized by the fact that different portions
of said bearing mounting differ substantially in
resilience.

2. In a device of the character described, the
combination with a spindle, of a resilient support
therefor characterized by the fact that the re-
siliency. of said support varies when measured in
different planes through the spindle axis.

3. In a device of the character described, the
combination with a spindle, of a flexible mount-
ing therefor including a resilient seat for ‘said
mounting characterized by different degrees of
resiliency in different planes through the spindle 105
axis.

4. In a device of the character described, the
combination with a spindle, and a bearing for said
spindle, of a seat for said bearing comprising an
annulus of resilient material; the resistance to 11¢
distortion of said annulus being greater in some
sections than in others.

5. Abearing mounting for an oscillating spindle
of a centrifugal separator comprising an annulus
of resilient material having inserts of substan- 115
tially non-resilient material therein. )

6. A bearing mounting for the spindle of a
centrifugal machine comprising an annulus of
resilient rubber having inserts of comparatively
non-resilient ' and non-compressible material 120
therein.

7. A bearing mounting for the spindle of a
centrifugal machine comprising an annulus of
resilient rubber having oppositely disposed inserts
of comparatively non-resilient and non-com- 125
pressible material therein; whereby the resilient
characteristics of those meridian sections of the
unit which include the inserts differ from the
characteristics of those sections which do. not
include the inserts. i

8. In a device of the character described, a
spindle, a bearing for said spindle, and a flexible
mounting for said bearing having different de-
grees of flexibility around the same whereby said
mounting offers different degrees of restraint to 135
angular oscillation of said spindle in different
planes through the axis thereof,

9. A bearing mounting for a spindle of a
centrifugal separator comprising an annulus of
resilient material, said annulus being more re- 140 -
silient in some portions than in others.

10. In a device of the character described, a
spindle, 2 mass mounted thereon, a bearing: for
sald spindle and a flexible mounting for said
bearing, the same being less flexible in certain 145
portions than in others whereby said mounting
offers different degrees ‘of restraint to angular
oscillation of said spindle in-different planes
passing through the axis thereof.

11. A bearing mounting for an oscillating 156
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spindle of a centrifugal separator comprising an
annulus of resilient material wider at one portion
than at another. '

12. A bearing mounting for an oscillating

spindle of a centrifugal separator comprising an

annulus of resilient material thicker at one por-
tion than at another.

13. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a mounting supporting the spindle and
bearing and including yielding means for restor-
ing the shaft to its normal position with forces
of different magnitudes in different positions of
the shaft when out of its normal position.

14. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a mounting supporting the spindle and
bearing and including a resilient annulus com-
pressed by the spindle, said annulus having dis-
tinctly different resiliencies in different diame-
tral planes.

15. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a mounting supporting the spindle and
bearing and including an annular member
formed of resilient material and means for vary-
ing the resiliency of said annulus in certain axial
planes.

16. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a mounting supporting the spindle and

bearing and including an annular resilient mem-
ber compressed by the weight of the spindle and
its load, said member having a circumferentially
varying resiliency whereby dangerous sway of
the spindle is avoided.

17. In a device of the character described, the
combination with a spindle, of a bearing there-
for, and a mounting supporting the spindle and
bearing and including a rubber annulus support-
ing said spindle and its load, said annulus hav-
ing a non-resilient insert to vary its resiliency in
a certain part. :

18. A member for use in a suspended centrif-
ugal machine including a resilient annulus, the
resiliency of which is distinctly different in cer-
tain parts of its circumference from its resil-
iency in other parts.

19. A member for use in a centrifugal ma-
chine mounting including an-annulus formed of
resilient material and provided with circumfer-
entially spaced inserts having a different resil-
iency.

20. A member for use in a centrifugal machine
mounting including an annulus formed of rubber
and provided with circumferentially spaced non-
resilient portions.

21. A member for use in a centrifugal machine
mounting including an annulus formed of rubber
and providea with circumferentially spaced non-
resilient portions embedded in the rubber.
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