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The present invention has for object a fly-
wheel of variable inertia, intended to damp the
tangential vibrations transmitted by a rotary
shaft, and of the type comprising a cavity con-
taining a liquid, the mobility of which relatively
to the solid part of the fly-wheel creates by
friction, an absorption of energy which produces
the damping of the tangential vibrations,

Preferably, the liquid must have a specific
welght as great as possible, which practically
leads to the use of mercury.

The mobility of the liquld mass relatively to
the solld part of the fly-wheel can be varied,
according to this invention, by the fact that
the passage for the Uquid In said cavity is var-
iable as to shape and/or cross section either in
the circumferentlial direetion, or in the axial di-
rectlon, or in both said directions. It is for
Instance possible to cause the ligquid to flow cir-
cularly through calibrated orifices formed in par-
titlons symmetrically arranged in a cavity having
the shape of a body of revolution, the braking
action on the llquld being so much the more in-
tense as the speed variation is more important.
Certain important effects might be obtalned by
using viscous ligqulds, in order to Increase the
frictlon effect of the llgquid on the walls of the
cavity or through the calibrated oriflces in the
partitions of said cavity.

When the fly-wheel is mounted on a shaft
which rotates at a single definlte working speed,
the cavity in the shape of a body of revolution
is preferably completely filled with the heavy
liguld, s0 as to have the maximum inertia, there-
fore the maximum efficiency.

When the fly-wheel 1s mounted on a shaft
having a plurality of working speeds, the cavity
in the shape of a body of revolution can be
only partly filled, so that the inertia of the strue-
ture can vary according to the speed used, by
the displacement of the centre of inertfa of the
lquid.

In the case of a fly-wheel intended to oper-
ate at several different working-speeds, use can
be made of a fly-wheel having a vertical axis,
the cavity of which in the shape of a body of
revolution s only partly filled with the liquid,
so that the inertia of the whole varles accord-
ing to the speed. The cavity in the shape of
a body of revolution can even be glvén a sult-
ahle profile for increasing this effect, or its gen-
eratrix can he given a certain incHnation rela-
tively to the axis of the fly-wheel, so that the
liguid mass, under the action of centrifugal force,
moves vertically and that the radius of rotation
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of its centre of inertig varles in function of
the instantaneous speed, thereby causing the to-
tal inertia of the fly-wheel to vary.

In fly-wheels constructed according to the
principles above set forth, the liquid, upon start-
ing, facilitates the latter, by only gradually ac-
quiring the working speed of the fily-wheel; llke-
wise, upon stopping, the latter is facilitated by
the fact that the speed of the liquid is always
greater than that of the fly-wheel. Upon start-
ing, there 1s absorption of energy, and the latter
15 restituted upon stopping.

Likewise, during operation, when the working
speed has been attalned for some time, the two
solld and Hquid masses of the fly-wheel rotate
at the same speed; If, at this instant, a dis-
turbance takes place in the speed, the liquid
mass immediately moves to act in antagonlsm
to sald disturbance; the disturbing energy is
braked by the absorption of energy produced by
the friction effects of the liquid on the walls
or in the calibrated orifices.

The invention will be more clearly understood
by referring to the accompanying drawlngs,
which show, by way of example, various embodi-
ments for carrylng the Invention into practice
based on these main principles, and in which:

Fig. 1 is an elevation of a fly-wheel having a
horizontal axis, according to the invention;

Fig. 2 1s a sectlon according to line 2—2 in
Fig. 1;

Fig. 3 1s a section similar to Fig. 2 showing
o fiy-wheel having a vertical axis;

Fig. 4 diagrammatically shows a modification
of Fig. 3;

Fig. 5 is a sectlon similar to Pig. 3, showing
ing a fly-wheel having a vertical axis and a
conlcal wall;

Fig. 6 disgrammatically shows a modiflcation
of Flg. 5.

Referring to Figs. 1 and 2, | designates the
solid part of the fly-wheel, which comprises, near
its periphery, a cavity 2 In the shape of a body
of revolution containing a liquid, such as mer-
cury, which completely fills the cavity 2.

The cavity 2 is obstructed at intervalg by
blades or solid portions 8, leaving between them
and the walls of the cavity calibrated orifices
4. These blades are uniformly spaced apart
along the circumference so as to obtain a static
and dynamic equillbrium.

The fly-wheel can be directly mounted on the
shaft the vibrations of which are to be damped,
when the speed of said shaft is sufficddent, or it
can be mounted on an intermediate shaft me-
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chanically connected to the main shaft and to
which is imparted a sufficlent speed of rotation
by any suitable transmission members, so that
it is possible to proportion the efficiency of the
fily-wheel by its own mass, by that of the mercury
and by its speed of rotation.

In the example of Fig. 3, the fly-wheel rotates
about a vertical axis and the mercury only partly
fills the internal cavity, ¢ deslgnating the free
surface of the mercury. Moreover, the shape of
the openings 3 is such that the section of passage-
way for the circumferential flow of the mercury
15 greater when the mercury s projected by cen-
trifugal force against the cylindrical wall than
at slow speeds, for which the mercury occupies
the bottom of the cavity 2.

The arrangement of the fly-wheel, the cross
sectlon of the blades, the various openings formed
therein, can be such that sald elements are In
contact or not with the mercury In position of
rest, and that the effect of the openings in the
blades intervenes in totality or in part only for
certain speeds, determining the distance separat-
ing the mass of mercury from the axis of rotatlon.

The efficlency of the fly-wheel is, by this means,
function of the speed of rotation of the shaft.

The result to be obtalned being to cause the
vibratlons of the rotating spindle or shaft to be
damped by correspending displacements of the
mercury, displacements which are in their turn
braked by the openings formed in the obturating
blades, the shape and cross section of sald open-
ings will be adjusted In function of the frequency
and of the amplitude of the vibrations tc be
damped.

In the example of Fig. 4, the openings 4 are
located towarfis the centre, s6 that the section of
passageway is maximum at slow speeds and be-
comes reduced to that of the openings 4= at high
speeds, when the mercury is projected by cen-
trifugal force against the cylindrical walls.

The openings 4* might even be done away with,
in which case the mass of mercury will form &
block with that of the solid portions of the fiy-
wheel for a sufficiently hieh unlform speed of ro-
tatlon. In this Iatter arrangement of the fAy-
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wheel of variable inertia, the damping effect on
the vibrations results from the mobility of the
mercury In the space comprised between two con-
secutive blades 3, the Instantaneous acceleratlions
or decelerations resulting in a rush of the mer-
cury against the down-side or up-side blade, re-
spectively, with correlative modification of the
radius of rotation of the mass of mercury.

In the example of Fig. 5, the variatlon of the
radius of rotation of the mercury in function
of the speed 1s amplified by giving a conical shape
to the outer wall of the cavity 2.

Upon starting, the radius of rotation of the
mags of mercury is R. When the speed of rota-
tion of the fly-wheel 15 suficlent, the entire mass
of mercury s projected by centrifugal force to-
wards the large base of the cone ang the free
surface of the mercury is at ¢’, the radius of ro-
tation becoming R’.

Each particle of mercury is subjected to a vari-
able force representing the resultant of its weight
and of centrifugal force. To each speed of ro-
tation corresponds a different free surface a’ and
g radius of rotatlon R’, so that the varlation of
inertia of the fly-wheel is progressive. The open-
ings 4’ are arranged in such a manner that they
enter in actlon for the normal working speed of
rotation of the fly-wheel.

In the example of Flg. 6, the fiy-wheel com-
prises a conical part § and a cylindrical appendix
6 or of less conicity, so as to modify the law of
progressivity of the variation of inertia in func-
tion of the speed. A screen 1, providing cali-
brated openings 8, can also be arranged to brake
the flow of the liquid from part 8 Into part §
under the action of centrifueal force,

In this example, the mercury ls drawn along by
friction agalnst the walls of the cavity. The
surface condition of said walls determines the
importance of the friction of the mercury.

It is to be understood that the invention Is
not limited to the few examples above described
and a large number of arrangements can be de-
vised based on the same principle and conse-
quently are included In the scope of the invention.
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