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This invention concerns a spring band cou-
pling of a variable reduced length for internal
combustion englnes.

It is known that a system made up of an axis
and masses rigidly joined to it, has determined
periods of itorsional vibrations, and ne matter
how complicated this s¥ystem may he, it can be
reduced to an elementary cylindrical axls to
which the theoretical inertia wheels are applied
and which is quite equivalent to the real ensem-
ble.

There are several methods of calculation which
are fully proved out and which are to determine
the reduced lengths between the theoretical in-
ertia wheels and to calculate:

a. The real periods of torsional vibration,

b. The elastic line of torsional deformation
along the geometrical axis, and

¢, The Inducted stresses.

That state of a system in which synchronism
takes place between externsl perlodical actions
and the real period of torsional vibration of the
system itself 15 deflned as critical state.

It is acquired from experience that no utilisa-
tion state of an engine must coinclde with its
critical periods.

Working in critical state of an engine causes
very intense stresses in the axis and such as to
destroy the machine in many cases.

From & general point of vlew the organs of an
engine can always be made to a siZe such as to
keep the critical states far from utilisation, but
in practice it often happens that this is impos-
sible, because the organs that use the power sup-
plied by a certain engine can have widely differ-
ent features from one application to another
(this is the case for screws of sea and aircraft
which are different in the number of revolutions
and the moment of inertia) and such as to In-
clude critical states.

The object of this invention is to allow appli-
cation of one and the same engine to utilisation
organs having widely variable features. Accord-
ing to the invention exclusion of the critical
states from those of utilisation takes place by
putting between the engine and the utilisation
means a coupling that allows Its theoretical re-
duced length to be varied under deformation.

In a characteristic embodiment, elastic ele-
ments are arranged between the conjugated
parts of the coupling which become rigid in con-
formity with the yielding when a determined
clastle yielding of them takes place. In one way
of performance the aforesaid elastic elements

conslst of cylindrical spiral springs whose pltch !
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varles with continuity between the ends and the
intermediate Zone, so that when a determined
clastle ylelding takes place, certaln coll parts
come Into contact and vary the elongation con-
stant of the spring as well as the redueed length
of the system and consequently the wvibration
period of the same so that if the axis had started
a torsional oscillatlon {n synchronism with the
outside impulses with a certain period, this syn-
chronism wlll be lacking,

In another form of performance the elastic
rlements have one or more henditig laminae
(semi-ellipticals} which during the elastic yield-
ing, come down gradually on rigid counter-sup-
ports thereby varylng the theoretical reduced
length and the period of synchronlsm will be
lacking.

The invention wlll now be explained with ref-
erence to the anneXed drawing which 1s glven
merely as an indicatlve example, but which does
not confine the range of the invention in any
way.

Fig. 1 is an elevation section view of a first em-
bodiment of the coupling.

Figures 2 and 3 show two spliral springs with a
variable pitch in sections.

Fig, 4 1s an elevation section view of a second
form of performance of the coupling.

With reference to fig, 1, the coupling comprises
a drum 10 in one with the engine shaft and with
appendices (1 In its Inside surface. Sideways In
these there are notches 12 of a round shape
where gudgeon pins with cylindrical heads 13
are housed.

Co-axial with drum [0 and inside it, there is &
plate 14 keyed with the driven shaft and having
at its periphery appendices |5, which like ap-
pendices |1, are provided sideways with notches
16 where the respective gudgeon pins with cylin-
drical heads 1T are housed.

Joining between the two parts of the coupling
(drum 10 and disk 14) takes place by means of
the spiral springs 18 which react through the re-
spective gudegeon pins 13 and 17, with the notches
t2 and 18, It is evident that a torsional couple
of the driving shaft is elastically sent to the
driven shaft.

With reference to figures 2 and 3, the pitch
—p— of the helicoidal colls of springs 18 in-
creases and decreases respectively with continu-
ity from the head to the middle part of them, In
this way the elastic constant of the spring is
varied and with an increase in its elastic yielding,
the sald spring has a fendency to become more
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rigid and hence the perlod of vibratlon of the
revolving masses 1s modified.

Fig. 4 shows a varlation of performance, in
which laminated springs 18a take the place of
the helicoidal springs (8, these laminated springs
being given by plate i4a. To wit, there are the
radial notches 20 in sald plate having towards
the end some tracts with a course deviating sub-
stantially curve 21.

Drum (08¢ too has radial notches 22 pro-
vided sideways with rollers 23 or the Hke to
engage with the free ends of the laminated
springs I18a. A torslonal couple sent from the
driving shaft to the driven shaft causes bend-
ing of the aforesald laminated springs which by
adhering with one or the other of the radial sur-
faces 21, vary In an equivalent way the theoret-
ical reduced length and hence the perlod of oscil-
latlon.

It is clear that the interposition of the coupling
within certain limits according to the invention
extingulshes the torsional vibrations just when
they are about to take place because the reduced
length of the system Is modified. Consequently
the perlod of vibration of the sald system Iis
modified and if the shaft had started a torsional
(pendular) oscillation in synchronlsm with the
outside impulses=with & certaln perlod—this
synchronism is then lacking.

It will be easily understood that In giving
proportions to the coupling, reduced lengths are
hrought about, which are such as to exclude peri-
ods of particularly dangerous vibrations, and ex-
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clusion of the lower harmonics Is Intrusted to
the variability of the reduced length obtalned as
deseribed.

This spring band coupling is suitable for all
those cases in which a shaft to which revolving
masses, or those which can In any way be con-
sldered as such, are connected, hag to undergo
a series of periodical impulses, partlcularly for
sen and alrcraft engines in which the periodical
impulses due to gas pressure reach very high
vielues and at the same time it 1s of the greatest
importance to reduce the sizes of the power
transmission organs for reasons of welght and
the space taken up. For these particular uses
the coupling must be applied between the en-
gine and the screw; If there is a revolution re-
duction gear, the coupling is either after or be-
fore the revolution reduction gear, but this last
solution is preferable because the stresses to be
lessened for the teeth of the reduction gear and
furthermore the coupling can be lighter because
the torsional moment is less.

The coupling can be movable together with the
transmission shaft, or not movable, hamely, fixed
to the crown of reaction of an epicycloldal reduc-
tion gear.

It is understood that the particulars of per-
formance and application in practice can vary
in any way without leaving the field of the in-
vention.
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