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There are already known bpercussion appli-
ances in whiech the percussion force is the re-
sultant of the centrifugal forces of eccentric
masses rotating in the percussor. There are
also known appliances in which the rotation of
the maasses is not uniform, but is periodieally ac-
celerated and retarded during each rotation of
the masses, so that the aforesald resulting force
has a great intensity in the direction of the useful
percussion, namely of the forward stroke of the
percussor and has a small intensity in the oppo-
slte direction, namely of the backward stroke
of the percussor. In order to obtain such vari-
able rotation, there have heen usged in the appli-
ances contrived till the present time exclusively
drive chains, which set In action the masses hy
engaging into chain wheels which form a sole
mass with them.

The present invention is concerning a device
for acting appllances having the construction
spoken of, by meanhs of which the velocity of
rotation of the masses can be varied not only ac-
cording to what sald here above, but also ac-
cording to other laws and, moreover, one obtains
for the apparatus a more simple, 8 more compact
and a more resistant structure, which 18 very
sultahle for high power, too.

The fundamental feature of the invention con-
slsts in the fact, that the driving shaft 1s being
connected to the rotating masses through the
medium of at least one couple of crank arms,
one of which being connected with the driving
shaft and rotating uniformly, and the other being
‘connhected solidarlly to the masses; the lengths
of these crank arms standing one with respect
to the other in a periodically variable ratio dur-
ing each rotation of sald arms and of the masses.

In such a way, as the rotation of the driving
crank arms, which are connected with the driv-
ing shaft, 1s an uniform one, and as the relation
between the lengths of these arms and those of
the driven crank arms, which are connected
with the masses, I8 varying during the rotation,
the angular velocity of rotation of the masses
-proves to be necessarily variable, exactly as de-
sired. FPFurthermore, there exists a perfect cor-
respondence between the law of variation of sald
relation between the lengths of thé crank arms
and the law of variation of the angular veloclty
of the masses; so that, In order to obtain a cer-
tain degree of variation of the angular velocity
of the masses, it 1s sufficlent to establish a cor-
respondlng degree of variation of the said rela-
tion between the arm lengths.

-- 'The rotating axle of each crank arm connected
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with the driving shaft Is firmly fixed on to the
body of the apparatus, so that it does not change
position with reference to it. Whilst the axle
of rotation of each crank arm coanected with
the eccentric masses Is continually osclilating
together with the percussor, glven that these
masses are journalled on it,

A second feature of invention consists in the
fact, that the periodical variation of sald ratio
existing hetween the lengths of the crank arms
is being obtained by means of the relative posi-
tion of the axle of rotation, fixed on the body
of the apparatus, of each crank arm connected
with the driving shaft, in respect of the middle
position of the rotation-axle of the correspond-
ing crank arm connected with the masses, namely
to the position standing midway of the ampli-
tude of osclllation of this axle.

Thus, according to the effect desired, the posi-
tion of the axle of rotation of each driving crank
arm connected to the driving shaft will colnecide
with the said middie position of the rotation-
axle of the corresponding driven crank arm con-
nected to the masses, or it will be situated, with
respect to the percussion or osclllation axle of
the percussor, longitudinally and/or transversally
shifted in relation to the same aforesald middie
position of the axle of rotation of the corre-
sponding driven crank arm. Among the many
and different c¢ases that in practice may occur, it
is of particular interest the one already taken
into consideration at the beginning of the pres-
ent description, where may be desired, that the
rotation of the masses 1s accelerated durlng the
forward stroke of the percussor and retarded
during its backward stroke, for the purpose
already stated.

The connection hetween each driving crank
arm and the corresponding driven crank arm can
take place immediately, namely by direct engag-
ing of one arm into the other, or also mediately,
namely by Interposing other connecting elements,
and this according to requirements, both of con-
structive nature and relating to the various and
manifold applicatlons of the Invention, Obvi-
ousgly, the first direct engaging will be, for its
simpiicity, the one to be preferred, and in this
case it will be sufficlent that the point where the
crank arms engage into each other could be
shifted along the sald arms,

The periodical variations of the velocity of the
masses have the tendency of acting upon the
driving cranks and of modifying thelr uniform
rotating motion, In order to eliminate this ef-
fect and to free in some degree the driving shaft
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from the torsional stralns resulting therefrom,
and in order to preserve a constant and uniform
rotation of this shaft, the crank arms connected
with the driving shaft are, according to Inven-
tion, jointly provided with eccentric masses act-
ing upon them as stabilizing fily-wheels.

The masses may be 50 arranged, that their
centers of gravity should all be rotating on the
same plane, or in parallel planes respectively,
and all of them in the same directlon, or some in
one sense and the others In the opposite one.
In certaln cases, f. Instance when the centers
of gravily are moving In parallel planes, the
masses give way to torslonal moments or to mo-
ments of deviation, which tend to cause the ap-
paratus elther alternatively to rotate around the
percussion axle or alternatively to deviate from
sald axle, respectively. According to the Inven-
tlon, these disturbances are mediately at once
equilibrated through the sald eccentric masses
applied jolntly to the driving crank arms, by
utilizing the moments with which they are acting
upan the hody of the apparatus by the medium
of the ping of rotation of the arms which are
bearing them.

Other less outstanding features, of a structural
nature, of the invention, will be put In evidence
during the description that follows and which is
referring to some practical examples. The ex-
ampleg are illustrated in the drawings enclosed,
where they exactly represent:

Fig, 1, schematically, an elementary realisation,
illustrating the fundamental idea of the inven-
tion;

Fig. 2 the axial section of a first executive ex-
ample of the invention;

Fig. 3 presenting a view at a right angle with
that of Fig. 2, partially in section, of the same
executive example;

Fig. 4 lllustrating a particular of the example
of Figs. 2 and 3; and

Fig. 5, & cross-sectlon, partial, of thils particu-
lar;

Figs. 6 and T, in analogous views to those of
Figs. 2 and 3, another example of the execution
of the invention;

Fig. 8 presenting a schematical front view, a
variant of the disposition of the eccentric masses
rotating in the percussor;

Fig. 9, In axial section, another example of
driving crank;

Fig. 10, In front view, a variation of the ex-
ample of Fig. 9.

In the Fig. 1, where the Invention is belng
realized.in its slmplest expression, there is indi-

cated by 1 one of the eccentric masses, by 2 its

pin of rotation on the percussor and by 3 the
driving shaft. By p—p Is stated the axle of os-
cillaticn of the percussor which constitutes also
the axle of osclllation of the pin 2; by 2a and 2%
are Indicated with dotied lines the extreme posi-
tipns that the pin 2 is reaching during oscilla-
tion. Its central or middle position does corre-
spond to the axle 8, equldistant from the positions
2a and 2b. The mass | is firmly provided with g
erank arm 4, the pin § of which runs freely in a
slot 8 provided radially in a crank arm 1, get up
rigidly on the driving shaft 3. The position of
this shaft, the axle of which 15 fixed on the body
of the apparatus, is established by the carthesian
coordinates x, ¥ in respect to the axle p—p and
to the central position 8 of the plvot 2. Upon
the choice of these coordinates depends the de-
gree of variation of the rotation velocity of the
mass |,
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In the case fllustrated, if the rotation 73
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takes place in the direction of the arrow, the ro-
tation of the mass 1s substantially being retarded
in the lower part and on the left hand side of
its travel (on the left side seen from the reader
in respect of the axle p—p), whilst the arm of
the driving erank T becomes shorter as compared
to the constant one of the driven crank 4, whereas
on the higher part and at the right hand side of
the travel, the rotation of the mass | is substan-
tially being accelerated as, then the arm of the
driving crank arm 7 becomes longer with respect
to that of the driven crank 4. The other manners
of varitation that could be arrived at from other
flgures of the coordinates z, ¥, not excluded the
case of r=o0, y—o0, can be easily deduced.

In the executive example of the Plgs. 2 to 5,
the eccentric rotating masses are two 10 and (0°,
mounted turnably in opposite directions on a
same rotation-pin ti—I11’, This pin is fixed in
the percussor 12, which in the rotation region of
the mass ig flatted, in order that the two parallel
pianes of rotation of the masses be the nearest
possible between them. Such neameéss is con-
venient to reduce to the minimum the torsienal
couple produced by the masses, which tends to
make the percussor to rotate alternatively around
the axle of percussion p—p.

Each of the {wo masses is provided with a crank
pin 13, 13’ respectively, at equal distance from
the axle [ 1-—f{’, whilst in the body 13 are turn-
ably mounted around coaxial pins 15, 15 two
discs 16, 16’, each one bearing a radial groove
11, 11" respectively: therein can engage and run
respectively the pins 13, 13, The discs 16, 18’ are
provided on their circumference with a tooth col-
lar and are thus driven by two tooth-wheels 18,
18" respectively, which also are provided with
conic toothing and are connected one with an-
other by means of a conic tooth-pin 19. This pin-
ion, or one of the two wheels 18, 18’, is connected
with the driving shaft 20 having uniform rota-
tion. Owing to the pinion 19, the two discs 16,
1§’ have uniform but opposite rotations, so that
the masses 10, 10’ are rotating, too, in the con-
trary directions. In this example the cpordinates
of the axle 15—I15' of the drive cranks are r=aqa
and y=-0, being a orientated toward the back of
the body.

By 21 is being indicated the tool on which the
percussor strikes; the latter is longltudinally
grooved and is being guided by a socket 22, which
is internally provided with longitudinal grooves
engaging into those of the percussor., This socket
1s also provided with longitudinal external grooves
engaging into ithe corresponding internal grooves
applied on the face 23 of the body.

The tool is brovided with a collar 24 bearing a
compressure spring 28, the other end of which is
leaning against a collar 26 of the socket 22, which
is axially and solidarily connected to the bedy 14
by means of the collar 2T1. In this way, a portion
of the energy of the stroke is being tranamitted
to the bedy and pushes it forward in the direetion
of the penetration of the tool. The back end of
the percussor has a hollew piston 28, which runs
tightly in a cylinder 30 of the body 14 and bears
on its head a valve 30, which is opening toward the
cylinder-chamber. During the backward siroke
of the percussor, the valve 38 i5 being closed,
comprassing the air in the cylinder 29, thus the
power that the percussor possesses during its
backward stroke is being stored and given back to
the percussor during its forward stroke. Valve
30, opening again at the end of the forward stroke,
serves to re-introduce into the cylinder box 29
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the alr eventually escaped due to imperfect pack-
ing of the plston. Into the piston 28 the air is
introduced through openings 1.

In order to balance the moment of torsion
produced by the masses around the axle »—p, the
driving discs 16, 16’ are provided with eccentric
masses 32, 32’ sitnated in a position diametrically
opposed to the eccentric masses 108, 10’ in respect
of the axle 1§, 19’ of rotation of the same discs.
These masses 32, 32° have also the other task
of a fly-wheel, as already said above.

The toothed pinion 19 can be located on the
upper bottom of the clothing, coaxially to the
axle p—p, and keyed directly upon a small drive
situated between the two handles 33, 33’, instead
of the central crossing 34 bar.

In the example of the Fig. 6 and 7, the two
eccentric masses 40, 40’ form a single block with
their shaft of rotation 41, but they both are ro-
tating in the same direction. Their shaft 41
is rotatlng in a support 42 of the percussor 43,
which alsp in this case is preferably flatted at
the utrnost between the masses. The masses are,
as in the former case, provided with crank pins
13, 13, being in touch and running in radially
arranged grooves 44, 44’ of two discs 45, 45’ be-
ing turnable on coaxial pinions 48, 46” which are
mounted on the body 41. These discs are pro-
vided with toothing on the circumference set In
motion through toothed Ppinions 48 which are
keyed on the same driving shaft 49,

In the other parts this example is equal to the
previous one, therefore the parts are identically
numerated in the two cases.

Algo in this case the driving discs are provided

with eccentric masses 50, 50° which, besides the
function of a fly-wheel already established, have
the task of balancing the cross shifting that the
two eccentric masses 40, 40° trend to produce
through their rotation in the same direction.

If the eccentric masses on the percussor have
no tendency to produce torsions and deviations,
as for instance has been said in the case of Fig. 8,
in which there are three masses 51, 52, §1’ In
rotating motion in the same plane and being
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coupled among them by gearings 53, 54, 63’, then
the driving discs above described can be sub-
stituted by a simple crank 55 which has a slot
56. Into the slot engages a pin 57 fixed on one
of the eccentric masses, eventually by means of
the crank 58. In this case the crank 65 can be
acted directly by the drive shaft 59, without any
use of gears, by rigidly jolning to this shaft the
prin of rotation 60 of the crank.

The same elimination of gears you can oper-
ate also in the case of the Flg. 6 and 7, in which
the two masses are solidarily jolned together and
in fact only one of them could be set In motion.
You will thus apply also in such case the simpli-
fled device, as shown by Fig. 9, adopting, however,
for the drive crank the structure shown by the
Fig. 10, in which this crank 61 is being provided
with an eccentric mass 62 for the already said
alm. For the symmetrical balancing of dls-
turbances already described, it will be convenient
that a crank such as §1—82 be provided also for
the other of the two masses rotating on the per-
Cussor.

During the present description one has taken
into conslderation the case in which each driven
crank is being provided with a pin and the corre-
sponding driving one with a slot: but it 1s obvi-
ous, that you can also adopt the opposed struc-
ture, namely to provide with pin the driving
cranks and with & slot the driven cranks. Fur-
ther, instead of pins and slots, one can also adopt
other moveable engaging systems between the
cranks: this, obviously, has no bearing on the
fundamentals of the invention.

It is at any rate obvious angd expressly under-
stood, that the illustrated and described examples
cannot be construed as a Ilimitation of the in-
vention and that, therefore, also each variation
concerning them, as well as each other realisation
pertaining to the basical idea underlying the in-
vention enunciated in first place, falls within the
scope and under the protection of the present
invention. .

GIOSUE PINAZZA.



