PUBLISHED R. R. R. SARAZIN Serial No.
JUNE 1, 1943. VIBRATIONS DAMPERS : 455,908
BY A. P. G. Filed Aug. 24, 1942

N
L
SR

N
N
N

N

‘
(J

ﬂ‘-’-‘ ‘ LV"'-
Slitormeny



Published June 1, 1943

Serial No. 455,908

ALIEN PROPERTY CUSTODIAN

VIBRATIONS DAMPERS

Raoul Roland REaymond Sarazin, Lyon, France;
vested in the Allen Properiy Cusiodian

Application flled August 24, 1042

The present inventlon relates to vibration
dampers of the centrifugal pendulum type, these
apparatus esgentially including pendular masses
eccentrically suspended to a rotating body and
adapted to start into oscillation under the effect
of the vibration to be damped, in phase opposl-
tion therewlith.

These pendular masses must, in order to have
the maximum efficiency, be mounted in such man-
ner as to be able to oscillate with the minimum
of friction. For this purpose, I have already
suggested to conmect them with their rotating
support through rolling devices and preferably
through the medium of rolling bedies bearlng,
on the one hand, upon runways carrled by the
rotating suppert, and, on the other hand, upon
runways carried by the pendular mass.

According to some embodiments of this ar-
rangement, which have already been proposed
by me, these rolling bodles are in the form of
members, for instance of annular shape, includ-
ing internal rolling surfaces, these members being
subjected to tensile stresses under the effect of
the centrifugal force and of the tangential ac-
celerations to which the masses are subjected.

Such members have the disadvantage of being
deformable, due to thelr very shape, unless they
are made very heavy, which however, 1s unde-
sirable for functional reasons. Therefore, up to
the present time, it had been preferred to make
use of cylindrical rolling bedles having external
rolling surfaces.

'The chief object of the present invention is to
provide an apparatus of the type above referred
to including, for the rolling suspension of the
pendular masses thereof, rolling bodles having
internal rolling surfaces, which is better adapted
to meet the requirements of practice, this result
being obtained, in particular, due to the fact that
the rolling bodies are both sufficiently rigid and
of light construction.

According to an essential feature of the present
invention, the apparatus includes, for connection
of the pendular mass with the rotating support
of sald mass, at least one rolling body provided
with Internal rolling surfaces adapted to coact
with two convex runways, one of which Iz car-
ried by the pendular mass and the other by the
rotating support and these rolling bodles are pro-
vided with bracing means opposing deformation
of sald body under the effect of the tensile stresses
to which it is subjected in the course of its opera-
tion.

According to a preferred embodiment of my
invention, the bracing means consist of a web
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extending symmetrically inside a rolling mem-
ber of annular shape, the internal surface of said
ahnular member coacting with runways provided
on lugs extending on elther side of sald web.

Other features of the present Invention will re-
sult froin the following detalled description of
some specific embodiments thereof.

A preferred embodiment of the present inven-
tlon will be herelnafter described with reference
to the accompanying drawings given merely by
way of example and in which:

Fig. 1 is an end view of a torsion vibration
damper made according to the present invention;

Fig. 2 is a part view on an enlarged scale
corresponding to Fig. 1;

Fig. 3 Is a sectlonal view on the line IIT—IIT of
Flg.2;

Fig. 4 Is a sectional view on the line IV—IV of
Fig. 3.

In the following description, 1t will be supposed
that the Invention Is applied to a torsion vibra-
tion damper to be mounted on a rotating shaft.

This damper includes, in a known manner, two
pendular masses |, connected through a bifilar
suspension, to a plate 2 carried by sald shaft.

The particular suspension according to the
present Invention is made in the following
manner:

Mass | s provided with two convex runways 3,
identical to each other, preferably of the form
of portions of cylindrical surfaces of & radlius
equal to 7!, the runways belng arranged in such
manner that, when the pendular mass | isin posi-
tlon with respect to plate 2, the runways have
their convexity turned away from the axis of
revolution of sald plate 2,

Plate | is provided with two convex runways 4,
located at the same distance from each other as
runways 3, and which are given the form of por-
tions of eylinders of a radius equal to 72, and have
thelr convexity turned toward the axis of revolu-
tion of plate 2.

Runways 3 and 4 are arranged in such manner
that each runway 3 is located opposite a runway
4 respectively.

I provide, around each set of cooperating run-
ways 3 and 4, a rolling body § Including two In-
ternal rolling surfaces 8 and 1, preferably of
cylindrical shape, and having respective radiuses
equal to r1 and r«. These rolling surfaces are in-
tended to coact with runways 3 and 4 so as to
obtaln the suspension with the desired pendwlar
radius r.

Preferably, 1 and ra are chosen of the same
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value and also 73 and rs«. In this case, the pen-
dular radlus r is equal to 2 (r>—r1).

If r3—=rs, the rolling body & can be given ths
shape of a body of revolution.

In any case, according to my inventlon, this roll-
ing body is provided with bracing means capable
of opposing deformation of said body under the
effect of the tensile stresses to which it is sub-
jected in the course of operation.

Advantageously, these bracing means are con-
stituted:

(a} either by at least one reinforcing part car-
ried by the rolling body and adapted to increase,
at least in certain zones, the moment of inertia
of its section;

(h) or, preferably, by a web 8, for instance of
solid structure, extending inside the annular
member which constitutes the rolling body and
perpendicular to the axis of said annular member.

This embodiment is that shown by the draw-
ings.

In this example, each of the rolling surfaces 6
and 7 is preferably constituted by two portions in
line with each other, located on either side of web
8, the whole of the rolling body being then sym-
metrical with respect to the medium plane of its
web and having the shape of a disc provided with
a cylindrical hole on each of its faces.

As for the runways 3 and 4, they are also di-
vided into two halves, in line with each other
and forming studs or lugs adapted to engage in
said cylindrical holes respectively,

Advantageously, these lugs are carried by plates
such as 8, 10 fixed respectively, for instance by
means of bolts, on the one hand to plate 2 and
on the other hand to mass (, in such manner that
the two lugs corresponding to a given runway are
in line wiith each other and extend toward each
other. For this purpose, it is advantageous to
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provide, belween each of the plates 9, 10 and the
element | or 2 which must support it, an engage-
ment ensuring a correct positioning and fixation
of the runways.

It will be readily understood that once the
different elements have heen assembled together,
the rolling bodies § are mounted in housings closed
laterally by plates & and 10 and that the pendular
movement can then take place, provided of
course that the deslred plays have been provided
between, on the one hand, the rolling body § and,
cn the other hand, masses 1 and plate 2,

Whatever be the particular embodiment that
1s chosen, I obtain a device the operation of which
results sufficiently clearly from the preceding de-
scription for making it unnecessary to enter into
further explanations.

This device has many advantages, the most im-
portant of which are the following:

The rolllng body cannot be deformed, owing
to the provision of web 8 which stiffens it;

The stresses applied to the rolling body by the
runways are well distributed, in a symmetrical
manner with respect to web 8;

The zone of contact hetween the lugs 6, 7T and
the rolling body 9 is of maximum length, since
this length can be equal to the total thickness of
the apparatus, only decreased by the thickness of
web 8 (for instance two or three millimeters) and
by that of plates 8 and 10;

Finally, the rolling bodies are perfectly main-
tained in transverse position.

Q! course, the arrangement above described has
ho limitative character and, for instance, the roll-
ing bedies, instead of being constituted by an-
nular bodies of revolution, might be formed by
annular portions connected by a web or again
by non circular annular members, |
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