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DAVID M. WESTON, OF BOSTON, MASSACHUSETTS. .

IMPROVEMENT IN SELF-BALANCING CENTRIFUGAL MACH INES.

. Specification forming part of Letters Patent No. 82,049, dated September 8, 1868 ; Reissne No. 8,489, dated
) November 12, 1878; application filed November 1, 1878. :

DivisioN B.

To all whom it may concern: :

Be it known that I, DAvID M. WESTON, of
Boston, in the Stuate of Massachuosetts, have
invented a new and useful Improvement in
Self-Balancing Centrifogal Machines; andIdo
hereby declare thatthe following is a fnll, clear,
and cxact description of the same, reference
beinghad to the accompanying drawings, mak-
ing part of this specification, and to the letters
of reference marked thereou. . R

The object of this invention i to avoid the
injuriouseffucts caused by the unbalanced load-
ing of an apright shaft rotating at high veloe-
ity, ag illustrated by the irregular or unequal
distribution of material to beacted upon within
therevolvingcylinder of acentrifugal m aeliine,
nswell as by the nnequal distribution of weight
of material composing the strueture itself; but

- this object I accomplish by the use of a differ-

ent method from that described in the schedule
annesed to the reissue of my former patent,
dated Junuary 14, 1868, No. 2,845 and the in-
vention consists, chiefly, in a vertical rotating
ghaft supported at its lower end only, com-
bined with a box fitted to embrace the lower
end of the shaft, and a-flexible or yielding
spring surrounding the box, and operating as
hereinafter described, instead .of suspending
it from a flexible bearing or connection at its
top, as heretofore done by me, thus reversing
the former method. - "
When an upright sbaft in fixed bearings is
unequally loaded and rotated at high velocity
it tends to revolve eccentrically, and vibrates
and jars within its bearings, thereby causing
great waste of power, and limiting the speed
atwhich the shattand its load may be revolved.
. To meet this condition of things it is neces-
sary that the bearing should have sufticient
freadom of motion to allow the shaft and its
load to find aud revolve aronnd the center of
gravity of the rotating mass ; thatin orderto
permit such rapid rotation the spindle should
have as little weight as is consistent with
proper strength ; that while the shaft is free
to vibrate when in a vertieal position, it shall
meet with a rapidly-increasing resistance when
itleaves that posjtion,so as to prevent the shatt
from being thrown into gyrations, and so as
to compel it to revolve as nearly as may be

about its center of gravity ; and that the bear-
ing shall be connected with its fixed support
by means ot some flexible or elastic medium,
the necessary movement of the bearing with-
out making and breaking its contact with its
support ov with the shaft; otherwise the rapid
succession of such contacts and impacts of
their surfaces would produce a very objection-
able noise and jar, and would soon derange
the machine, thereby consuming power,; caus-
ing wear, and limiting speed.

Figure 1 is a longitudinal sectional view of
my invention as applied to.a centrifugal ma-’
chine, with the rest upon which the shaft and’
box is supported. TFig. 2 is a section of Fig.~
1 on the line = . : '

Referring, for the sake of comparison, tomy
patented machine, hereinbefore referred to, it
will be seen that the cylinder or basket is at-
tached to a hollow shait, which sarrounds a
shaft or spindle held by ap india-rubber bush-
ing or spring cotitained jwithin a socket at-
tachied firmly to the frame. In reversing this
contrivance I have departed from the construe-
tion shown in the former patent, in that Lhave
substituted an upright bearing instead of the
suspended non-rotating shaft or spindle,.and
have inserted therein the lower end of & rotat-
ing shaft or spindle, which carries the revolv-
ing load at its upper end, which isunrestrained
by a bearing. '

Tt will be seen, on referring to Fig. 1, that
the revolving cylinder or receptacle a, which
contains the material to be operated upon, is
- directly connected with a rotating perpendic-
ular shaft or spindle, b, upon which is placed
the pulley ¢, to which the driving-belt is ap-
plied. This shaftd revolves in the box d, suit-
ably held and supported by the flexible easily-
yielding spring ¢, made of rubber or other
elastic material, placed around the outer cir-
cumference of the box d within.a stationary

as securely held upon the ¢ross-timbers ¢ be-
low, and attached firmly to the lower surlace
of the floor-timbers i, on which the floor i rests.

belt attached to the pulley ¢ below the plat-
form or floor, the machine cominenees to re-

which, by virtue of its elasticity, will permit’

socket.or fixed support, t, whichis herein shown -

Power being applied by meansof 4 driving- -
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volve without any support or cdntml to keep'

it in position other than the spring e, which is
made so flexible as to have just sufficient
strength to preserve the vertical position of
the machine while stationary, but not so rigid
98 to exercise cortrol ever its revolutions in
motion.  The natural tendency of the machine
under these conditions is to find an axis of
revolution in perfeet equilibrium, .

The pull of the belt should be applied as

nearly opposite the box as possible, to thereby
reduce the tendency of the belt to strain or
deflect the shaft from perpendicular position,
and therefore the pulley ¢ is extended down
over the box d and the bushing. ' :
. It is obvious that a shaft supported only at
its lower end, in the manner herein deseribed,
is practically frée, within certain’ limits, to
move bodily in any lateral direction, as well
as to incline from a perpendicular, thus being
enabled-to revolve steadily about the center
of gravity determined by the unequal distribu-
tion of the load upon the shaft.

By supporting the shaft or spindle at its
lower end only, its upper end is left entirely
free to oscillate or vibrate under the action of
an unequal distribution of its load, the length
of the shaft is made shorter, thereby reducing
weight, the friction of a bearin g at the upper
end. of the shaft is obviated, and cost of mech-
anism is reduced. The power to rotate the

shaft being applied substantially at or near .
the bearing at the lower end of the shaft also
permits the upper end of the shaft to be left
entirely free and unrestrained.

I claim— ) )

1. A rotating vertical shaft or spindle sup-
ported by its lower end only, and a box fitted
to embrace its lower end, combined with a
flexible or yielding spring surrounding the
outside of the box, substantially as and for
the purpose described. ‘

2. A rotating vertical shaft or spindle sup-
ported by its lower end only, a box fitted to
embrace its lower end, and a flexible or yield-
ing spring placed outside the box, combined
with. a fixed support external to the spring,
substantially as and for the purpose described.

3. A rotating vertical shaft or spindle sup-
ported by its lower end only, a box fitted to
embrace its lower end, a yielding spring sup-
ported outside the box, combined with a sleeved
pulley attached to the said shaft and extended

downward about the yielding spring and box

at the lower end of the rotating spindle, op-
erating substantially as and for the purpose
described. :

DAVID M, WESTON.

Witnesses: _
G. W. GrEGORY,
N.'E. WBITNEY.




