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My inventlon relates to devices Tor reducing
speed ostillations, in general, vibrationswné terks
in the members of any structures but meore pal-
ticularly in machine shafts.

It is applicable to the damping of torsiohal,
flexional and lateral oscillations, ete.

The devices according to my inventioh can be
placed In any part of the machines, and, namely,
of the machine shafts, for instance, at the front
or at the rear of the crankshafts, In the crank-
shafts, in engine balance-weights, on ventilators
or ventilator pulleys, in the arrangements of
connecting rods, in propeller hubs, on &ero shafts,
on marine shafts, ete.

The devices according to my invention are ab- -

solutely different from the centrifugal pendulums
already used as vibration dampers.

Indeed, in the centrifugal pendular systems, the
auxiliery centrifugal masses are submitted to the
restoring force of the centrifugal forces acting on
themselves.

On the contrary, a device accordihg to my in-
vention comptrises at least one member Yotative-
ly carried with a shaft, rocking under the action
of the disturbances, and restored to its mean po-
sition by at least one centrifugal restoring mem-
ber carried by sald oscillating member ahd rest-
ing on a member rotatively movable with the
shaft, and, more particularly, integral ‘with said
shaft: the reactloh of this part is the Torce which
produces the restoring force.

In those conditions, the force restoririg the os-
cillating member to its mean position 15 fue—
not, ag In the case of centrifughl peridutums—to

the actlon of the centrifugal forces acting om the -

masses themselves, but entirely, or elmost €h-
tirely, to the restoring forces due to the “h&ilon
exerted by the restoring member carrfed by the
ogcillating member,

The centrifugal restoring member fs more par-
ticularly acting as a restoring lever, wheredf the
axis is carried by the oscillating member, and re-
stores it to its mean position by resting on a Thém-
ber integral with the rotary shaft.

In general, the restoring member Is effectively
a lever (of the 1st, 2nd or 3rd gender) but the
same can also act differently, for example as cam,
ramp, screw, etc,

The oscillating member can be centered or not

on the axis of the shaft which creates the centrif- -

ugal forces, shaft which can or cannot be the
shaft submitted to the disturbances.

The oscillating member can be, nanrely, a
& disk, or & fraction of disk or a flywheel.

plate,
(In

1o

-2y

even if, propery speaking, 4t is not ‘affecting =

‘shape of “dlak”.)

Tts Wworking ‘is ehtirely different froth the ome

of centrifued] pendultims, ‘as it has already been

seen,

Tt has bedn Knowh, ‘#t least for ‘twenty Hve
years, that in any de‘ﬂce ‘Intended for regidar-
izing the torques, it may be advantageoits to tewl-
ise, more or less exactly certain “tuning” eordi-
tioris between the Irequency dof ‘the distiirbances
#ind the mataral freguency of ‘thHe -oséllfating
mMasses,

Tt is quite obvious that the advatitage 0f this
"tuning” is also -existing in ‘genersdl, for the de-
vices according to my invention, ‘the 'nstiarel fie-
queney of the oscilatihg Wwelht ‘member béing
the ohe Tesulting from the aétion 6F the restor-
Ing member in deternitned conditlons.

The conhection bdtweéh the testorffig membsar
and the oorresponfing osclllating friefnber ogh e
of any nature:-cylindrical or sphéric aftiulitions,
tams, balls or rellers ‘any rolling body, conhest-
ing rods, é¢hatns, 'ete.).

According to m¥ invention, the ogciliativigriem-
ber is preferably rocking with Httle 6r vety lt-

‘tle friction; preéferably, dlso, the restoring ‘effects

are substaritially due sdlely to the action'df the

‘cerftrifugal Tarees, ‘withowt ehattical mess.

However, the setpe of Iy invention would not

1) ‘o -exceeded. In the tase when frictiohs or elds-

St
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tical means, fluid means, ete. would be tmed,
#ither Tor ‘the restoring df the mhss, br ¢dr any

-pther-rewson.

"Thie:advatitages df the devioss whith The ihven-
Ylen ‘hes T6r its object refatively to the Kxiown de-
viees, and speelally to dambits utilizing eeHtrif-
ugal pendulums, are Very tolistderable and ‘that
for marny differstit reakons,

"Those advantages tan be substantinlly swmmed
up as follows:

(1) They ‘cah be very easily ndapted iob ‘the
wlimirmtion of the lowsst and highest harimontts.

(2) They are mote efficient then the known
dampers and, speclally, tinih the dempers with
cevitfifugdl pendulums, in Elveh condftions and
for a ‘given weight for the osclllating ‘members.

(3) They enablke to utilze to the best end, In
the stmplest conditions, the available room;

(1) The conditions of resonairce are “deperd-
ihg of numerous and very ﬂﬂ‘ferem faetors, which
glves great facilities;

(5 Por glven conditiens, they are effictent un-
1 ‘Fotation speeds miadh 1ower tiat all known

a geéneral way, it may be called: “Harmornitc dik™, 75 -Hampeis.
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(8) They avold the use of noisy abutments and
their working is always absolutely noiseless.

(1) They are of a very slmple construction and
of a very low cost price.

(8) They afford in a very simple and efficient
manner the elimination of two or several har-
monics, simultaneously, with only one oscillating
member and this often In better conditions than
the known devices,

Certain constructions in accordance with my
invention are, by way of example non Umitative,
{llustrated diagrammatically in the accompany-
ing drawings, of which:

Figs. 1 to 11 inclusive, relate to devices com-
prising an oscillating member centered on the
axis of the shaft; the following figures refer to an
osclllating member which is not centered on said
axis.

Fig. 1 gives a partial front-view and a partial
cross-section of a device centered on the axls of
the shaft I, of which Fig. 2 Is a cross-section.

The oscillating member 6 (Figs. 1 and 2) 1s a
cylindrical disk formed by two cheeks connhected
by the axls T forming stays and centered on the
rings 2, (of steel, cast lron, bronze or any other
metal) which are themselves centered on the
shaft 1. (Those rings could be replaced by any
bearing of a known {ype, ball, roller, needle bear-
ing, etc.) )

The mass B carries the axis T for the masses 13
shaped ag circular crowns, acting, relatively to
the mass 6, as centrifugal restoring levers restor-
ing sald mass to 1ts mean position, when it moves
away to the right or to the left, under the action
of the disturbances.

In order to obtain said restoring action, the
levers 13 are resting on the web 3, Integral with
the shaft 1, which has in Fig. 1 a rectangular
shape, but could have any other shape, and
namely the shape of a cylindrical plate,

This web 1s provided on one hand, at 180° with
cylindrical recesses 4 fitted with rings B, and, on
the other hand, the restoring levers (3 are pro-
vided with corresponding cylindrical recesses 8,
fitted with rings 8.

Rings b or rings 8—or stlll, rings § and rings 8—
are preferably loose in their housings.

The two restoring devices of the rocking mass
6 (rocking disk) being symmetrical relatively to
the axis 0, it 1s sufficient to describe one of them
(top of Flig. 2).

A roller i0 whereof the cheeks are 11 is resting
at the same time on rings § and 9 and acts as an
intermediate member between the mass 6 and the
restoring lever 13. It 18 capable of double rolling
motion without -sliding, or without substantial
sliding motion on those rings,

As regards this lever, it is provided with two
cheeks connected by stays 14, (Flg. 2) whereof the
bolts are I6.

The working is as follows: under the action of
the disturbances, the disk 6 rocks about a mean
position, and the restoring levers I3 are restoring
it to said mean position.

Indeed, if for Instance the lever 12 of the top of
Figures 1 and 2 is considered, the resultant of the
centrifugal forces created by the rotation of the
shaft acts on iis center of gravity G and is always
tending to make this lever 13 turn around its
axis T in the opposite than the one of a hand-
watch.

Consequently, the lever (3 rests on the roller
18 by its ring 8, and through its intermediary,
rests on the ring § of the recess 4, so that it al-
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ways tends to restore the mass b to its mean posi-
tlon.

Of course, the working 1s the same for the sym-
metrical restoring system: the two restoring ac-
tlons are added, while the two radial components
of the restoring efforts are opposite and equal.

The result is that the pressure on the disk 6 on
its centering bearings 2 is very small,

The device represented in Fig. 3 1z only differ-
Ing from the previous one for the restoring lever
is acting on the rocking mass 6 (disk 6) by trac-
tion on the disk, instead of actlng on sald mass
by pushing gs in the device of Figs. 1, 2.

The Inversion of this action is achleved by in-
verting the disposition of the restoring lever 13
(Flg. 3) where the centrifugal forces are tending
to make this lever turn around its axis T in the
same direction than the one of a hand-wabch.

No side-view of the device of Fig. 3 has been
glven as those represented in Fig. 2 are sufficlent
to make the structure of this device understood;
it 1s quite similar to the one of the device of Figs
1 end 2.

Fig. 4 shows, In detail, the axis T of a restoring
lever; this axis can be seen {0 be carried by the
two cheeks 6 and fixed by screws 24.

In all cases, and for any arrangements—if it
refers to the ones already described or to the ones
which will be described further on—it may be ad-
vantageous to gradually regulate the restoring ac-
tion of the levers such as 13.

This can be achieved by displacing the center
of gravity, for instanhce by moving a slide which
can be fixed at will on any part of the lever.

Figs. 5 and 6 show the slide 22 which can be
fixed, through the Intermediary of a boit 22a in
various points 18, 20, 21, ete. In any numbet (three
only have been represented) .

The position of the center of gravity could be
changed by any other means, for Instance, by
mounting an appropriate number of plates of a
sultable thickness clamped by bolts, on the lever,

The principles are quite similar regarding the
device represented In Plgs. 7, 8 and of which the
main parts are shown in Figs. 9, 10, 11,

The rocking mass 6, constituted by two cylin-
drical cheeks, as above, 1s also carrying the axis

" T for the restoring levers 13. The web 3, Is con-

stituted by two cylindrical plates Integral with the
shaft | and provided with holes 4. through which
the axis T (Figs. 9 and 10) are passing.

According to Fig. 10, the two plates are integral
with the shaff 1. .

Fg. 11 shows, aside, the rocking mass 6 con-
stituted by two plates connected by stays; the
axis T of the restoring levers are namely acting
as stays.

Fig. 12 1s a front-view of g device according
to my invention, mounted on the balance-weight
of a machine shaft; said machine eould be, namely

.an engine, for any applcation (radial or line

engine, etc.).

Fig, 13 15 a bottom view; Fig. 14 a section by
the plane CD of Fig. 12; Fig. 15 a section by the
plane AB of Pig. 13.

Tt 1s convenlent to refer at the same time to

Figs. 12, 13, 14, 15,

The shaft | whereof the axis is O, is integrail
with a web (or arm 31), in which are bored (Fig.
15) two recesses 32 and 33 fitted with rings 34
and 35, preferably of tempered cemented steel.

Preferably also, the ring 34 is forced into the
web; the ring 35 can be loose.

The oscillating member 38 carried, as in pre-
vious devices, restoring levers restoring it to its
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mean position, when it moves away to the right
or to the left, under the action of disturbances.

Said rocking mass is constituted by two plates
shown aside in Flgs. 16 and 17 and connccted by
three stays forced into the plates, and even even-
tually keyed on them, and consequently, unable
to turn relatively to them.

One of those stays is constituted by the eylinder
3T (Fig. 17); the other two by the cylinders 38
(Figs. 15 and 17). The bolts 31a, 3T, 38, 38s are
completing the arrangement (Fig. 17).

The cylinder 37 (Pig. 17) is engaged into the
recess 32 of the web 31 (Figs. 14 and 15) and con-
stantly lifted up by the restoring levers on the
side of the axis, and, in those conditions, it is
constantly bearing againgt the generatrice I of
the ring 34 (Fig. 15).

The two other stays act as axis for the restor-
Ing levers 43, visible on Figs. 12, 13, 14, 15, and
shown aside in Fig. 18.

Each of those restoring levers (Fiig, 18) is con-
stituted by a long plate, having one extremity
thicker 44, as it can be seen, in Fig. 13, which
tends to make the center of gravity of the lever
go away from its axis carried by the osecillating
member 36.

This axis is constituted by one of the stays 38
(Fig. 13 and 17) and, to ensure the centering of
the lever on sald axis, the lever 43 is provided
with cylindrical hole 38: (Fig. 18) which could
be fitted with a ring.

Besldes, the lever 43 1s presenting a recess €0
(Fig. 18) fitted with a ring 42 and a hole 39. This
hole let pass the axis 38 corresponding to the sec-
ond restoring lever, placed symmetrically on the
other side of the balance-welght, as shown In
Fg. 13.

In effect, this figure shows that one of the re-
storing levers 43, the one on the front, is ar-
ticulated on the left cylindrical stay 38, while the
restoring lever at the back is artictlated on the
right cylindrical stay 38.

The hole 39 let this last stay pass.

Likewlise the long holes 81 and 52, bored in the
web 31 (Fig. 15) let pass the two axes 38, when
the member 36 {3 rockine.

As to the recess 50 (Fig, 18), the ring 42 trans-
mits the restoring action to the rocking mass 38,
through the intermediary of the roller 40, where-
of the cheeks are 41 (Flg. 14).

The working is as follows: the mass 36 rocks
about tts mean position in a plane perpendicular
to the axis of the shaft, under the action of the
disturbances and under the restoring actlon of
the levers 43 of which, a5 it has been seen, the
mass 36 carries the axis.

The actlon of those levers is the following:
each of them, under the sction of centrifugal
forces, exerts a pressure on the roller 40, and,
through the intermediary of said roller, a pres-
sure on the wall of the recess 33 (on the ring 38
of this recess 33) carried by the web 31,
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Consequently, said web 31 is exerting a re-
action. Said reactlon of the web is always tend-
ing to bring back to its mean position the struc-
ture constituted by the member 36 and the re-
storing levers 43 carried by the member 35.

The reactions due to the two restoring lavers
give restoring torques which are added cne to
another and forces directed towards the axis O
of the shaft, which are tending to send the mass
36 to the side of said axis; it results that ‘the cy-
lindrical stay 31 bears on the generatrice I (Fig.
15) with a force equal to the difference of this
radial] component due to the web and the cen-
trifugal force exerted on the structure constituted
by the member 36 and the restoring levers 43.

S0, the oscillating member 36 is rolling with
direct rolling on the ring 34 around the gen-
eratriceI.

So the working is substantially the same that
in the case of the previous figures, where the
oscillating member is centered on the axis C of
the rotary shaft I. with the only difference that
the oscillation around the generatrice I (or around
generatrices quite close to the generatrice I) re-
places the oscillations around O.

This operation is quite different from the one
of pendular systems.

The restoring torque thus obtained is depend-
ing of very varied factors, such as: positions and
dimensions of the recesses, relative values of the
diameters of the rings and of the roller 40, weight
of the rocking mass 36, radius of gyration of said
mass, weights of the restoring levers, position of
the center of gravity of each of those restoring
levers, etc,

As a different embodiment, the restoring levers
can rest on the web 31 in the oppostte direction,
the reaction of this web tending, on the contrary
to keep the movable structure away from the axis
O of the shaft I.

In this case, the cylinder 31 rocks while rolling
around the generatrice T of the ring 34 (Fig. 15),
the working heing substantially the same.

As a particular case, the axis I can colncide
with the axis O; the centering of the oscillating
member 36 on said axis can be achleved, as it is
shown in Figs. 1, 2, 3, or by any known process,
eventually using ball, roller, needle bearings, or
any rolling device.

Besldes, for the purpose of compensating
flexional or lateral oscillations, similar devices can
be used, but in which the oscillating member is
rocking, not in a plane perpendicular to the axis
of the shaft, but in a plane of any crientation
relatively to sald axis, namely, containing it.

The previous devices can, in many cases, be
tuned simultaneously on two or several har-
monics,

The described devices could be varled without
exceeding the scope of my invention,

FRANCOIS MARIE MICHEL
BERNARD SALOMON.



