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Serial No. 383,882

ALIEN PROPERTY CUSTODIAN

SPRING COUPLINGS COMPRISING A PLU-

RALITY OF COUPLES OF STAR.LI}
POSED ELASTIC FOLIATED ELE

DIS-

Raffaele Matieucel, Turin, Italy; vesied in the
Alien Properly Custodian

Application filed Mareh 1%, 1941

The present invention relates to improvements
in elastic couplings for shafts substantially in
allgnment In which the entrainment occurs by
means of couples of elastic follated elements ra-
diating from a central sleeve coaxial with the
driving and driven members and angularly inde-
pendent therefrom, to which sleeve these ele-
ments are tied by their Inside end, while by
means of their outslde end the elements of each
couple respectively engage the one the driving
member and the other the driven member. In
these coupllngs the elastic elements of each
couple while leaning on a common fulcrum-har
interposed placed on an intermediary point of
their Jength and subjected the one to the action
strain developed by the driving member and the
other to the reaction strain developed by the
driven member, are stressed to deflectlon on said
fulecrum in conditlons of & free elastic deforma-
tion on thelr whole length and elastically trans-
mit the strain between sald members. Further-
more in these known couplings the length of the
two sections in which the total length of the sin-
gle elastic elements Is divided by the fulerum re-
mains constant during functioning.

Now the improvements according to the pres-
ent invention mainly relate to a partlcular con-
formation of the conjugated surfaces of contact
of the elastic elements of each couple and of the
bar Interposed, owlng to which conformation the
fulerum constituted by the line of contact of the
elements with the bar Is remarkably displaced in
the radial direction with the changing of the de-
flection of the elastic elements. Owing to such a

disposition the length of the two sections in !

which the total length of the elastic element Is
divided by the fulcrum, is continually changing
with the fluctuation of the moment transmitted
by the coupling and consequently the flexibillty
of the elastlc element and therefor of the whole
coupling Is continually changing. Furthermore
also the fundamental oscillatory frequency pos-
sessed by the elastlc complex s confinually
changing, thus a coupling being realised, elastic
and anti harmonic as further down better men-
tioned.

Salid improvements relate furthermore to a
particular conformation of the fulcrum-bars and
to thelr adjustment on the central sleeve in order
that they may perform well the function of set-
tling the substantially radial posltion of the cou-
ples of the elastic elements on sald sleeve.

A form of realisation of an elastic coupling
thus Improved 1s shown by way of example in
the accompanylng drawing, in which:
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Flg. 1 shows the coupling in an axial section
and

Fig. 2 in cross section according to the line
2r—2r of Fig. 1;

Figures 3—4 show In cross section some changes
in the conformation of the conjugated surfaces
of contact between the elastic element and the
fulecrum;

Flg. § 15 a cross section of the coupling ilus-
trating its functioning;

Fig. 6 shows In side elevation, partially sec-
tioned, a portion of the central sleeve with some
elastic elements;

Flg. T is a cross section according to the line
Tx—1x of Fig. 6 and

Fig. 8 Is the horizontal section according to
the line 8x—8x of Fig. 7.

With reference to Figures 1 and 2 of the draw-
ing, { and 3 are the coaxial discs of the coupling,
the one of them, whatever it may be, being the
driving the other the driven member. Reference
numbers 2 and 4 are teeth axlally directed pro-
vided on the perimetrical band I’ and 3' of the
dises to be engaged with the ends of the external
portions of twe elastic follated elements §, §* of
two adjacent couples of elements. The elastic
elements 5, & are projected star-like from the
central sleeve 6, Independent from the driving
and driven members, within which they are ar-
ranged with thelr internal portion and to which
they are tied against the action of the centrifu-
gal force by means of pins 7. These follated ele-
ments preferably shaped as elements of uniform
resistance to deflection have, for [nstance, a con-
stant thickness in their portion outslde the cen-
tral sleeve 6 and linearly decreasing thickness in
their internal portion, that i{s, while the one of
their faces is flat the other comprises two sur-
faces, the one parallel to the flrst face and
the other lightly inclined with respect to the
same.

The elastic elements §, 88 of each couple with
their face lightly inclined of their internal por-
tion (Fig. 2) or with their flat opposed face
(Fiig. 3) are supported on opposite sides by a bar
interposed 8 destined to function as a fulecrum
having radially a sensible extension and a thick-
ness limited. The bars 8 parallelly disposed to
the aXis of the coupling are situated within the
central sleeve § at a distance from sald axis
conveniently chosen. Each bar ends at its both
extremities with the eylindric flanges 8’ by means
of which each bar is inserted within as many
holes 6 provided In the two sides of the central
sleeve. Owing to this disposition when the ele~
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ments 5, 6* are adjusted In thelr place, the bars
8 canhot be drawn out from sald engaging seats.
on the central sleeve as it clearly appears In
Fig. 8. Furthermore sald bars 8 are preferably
blocked agalnst the rotation by means of any
expedient whatever. A practically very simple
means consists in providing one of the flanges
8’ with a semi-cylindrle projection 8'" protrud-
ing from one of the sides of the central sleeve,
against which there is flxed, by means of screws
9 a ring 10 on whose perimefric margin engage
the projections B’* of all the bars 8, these bars
remaining thus blocked against rotation (Figs.
1-6-7). In Fig. 5 the flat faces of the elastic
elements 5—5% bear on the convex surface of the
fulerum-bar 8 the proflle of which In right sec-
tion is an arc of circle indicated in the Flgure
by an arrow or it is another convenlent curve.
When, as shown in full llnes, the coupling does
not transmit any load, the fulcrum is formed in
r; but when there is a strain deforming the elas-
tic elements as shown in dotted lines, the fulcrum
is displaced in r’, so that the length of the two
sections d, d’ respectively D—D’ into which the
fulecrum divides the length of the elastic element,
results modifled. It is then evident that the
coeficient of flexibility of this coupling varles
with the change of the load ahd consequently
also the frequency of the oscillations properly of
the elastic elements and consequently that of the
whole coupling varies accordingly, while in the
known couplings in which the fulcrum of each
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couple has & flxed radial distance the frequency
of sald oscillations is invariable, It is known
that if the elastic coupling is placed on a point
of the axls line where one of the occurring tor-
sional vibrations presents a node, such a torsional
vibration produces here an oscillatory fluctuation
of the moment of torsion so that if the elastic
coupling is of the known type, that is with ful-
crums at a fixed radlal distance and its invariabie
osclligtory frequency coincldes with that of the
osclllatory Impulsions due to the torsional vibra-
tion a critical stale is produced owing to reso-
nance.

According to the new coupling with fulerums
at & fuctuating radial distance, the osclilatory
frequency of the coupling changes automatically
with the variatlon of the load and consequently
such & resonance s efficlently precluded.

The fluctuating displacement of the fulecrum
can be also obtained by making flat the surface
of the fulcrum-bar 8 and curved the cooperating
one of the elastic element as shown in the modifi-
cation of Fig. 4 or also by providing these both
surfaces with convenient curvatures.

It is clear after all, that the present invention
is not limited to the exact dispositions specified
and iHustrated, but without departing from 1its
principle it may be subjected to all the changes
required by circumstances or to the exigencles
which according to practice appear to be neces-
sary or advantageous.

RAFFAELE MATTEUCCI.





