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(67)  The invention relates to the field of production
and loading lines for cartridges, in particular used in the
sports, civil and military field.

More in detail, the invention relates to a cartridge
loading machine with balanced movement (1) compris-
ing:

- a support frame (4);

- means (5) for feeding said cartridges;

- means (6) for feeding components to be inserted in said
cartridges;

- a working beam (3) adapted to load said cartridges,
provided with an alternating movement of translation be-
tween two upper and lower end positions;

- means (7) for advancing and ejecting the loaded car-
tridges;

- motor means (8);

- motion transmission means (9, 19, 29).

Said loading machine (1) comprises a dynamic bal-
ancing device (2) connected to said working beam (3) by
kinematic connection means, so that the inertia of said
balancing device (2)is opposed to the inertia of said work-
ing beam (3) during its alternating movement of transla-
tion between the two upper and lower end positions.

Cartridge loading machine with balanced movement
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Description

[0001] The invention relates to the field of production
and loading lines for cartridges, in particular used in the
sports, civil and military field.

[0002] Moreindetail,theinventionrelatesto amachine
tool, in particular a loading machine equipped to receive
the empty cartridges, fill them with the necessary internal
components, seal and pack them.

[0003] According to the prior art, the cartridge loading
machines substantially comprise a supportframe; means
for feeding said empty cartridges; a working beam sup-
porting accessory means for the sequence loading and
dosing of the component products of said cartridges;
means for advancing and ejecting the cartridges already
loaded.

[0004] The working beam is generally provided with a
vertical translational motion and alternately moves be-
tween two end positions, corresponding to a working po-
sition, which occurs at the lowest height, and to a rest
position located at a higher height.

[0005] Such machines also comprise motor means
connected to motion transmission means for the move-
ment of said working beam.

[0006] All the movement and synchronism operations
between the various machine components are managed
by a dedicated electronic control unit which controls and
commands the electromechanical members.

[0007] Incompliance with the regulations in force, such
loading machines must be provided with appropriate
safety devices adapted to intervene in cases of emer-
gency or due to faults and anomalies, locking the move-
ment of the working beam, especially to prevent its ac-
cidental falling down, which could cause serious harm to
operators and to the machine itself.

[0008] In the machine tool industry, protecting the op-
erator so that he can operate in close proximity to the
machine and working bodies in total safety is of the ut-
most importance.

[0009] The traditional safety devices currently in use,
in case of an abnormal machine stoppage, for example
due to electrical failures with power interruption, provide
for the intervention of a parking brake which tries to stop
the movement of translation of the working beam in the
shortest possible time.

[0010] Disadvantageously, such a parking brake is al-
ways subject to slippage and wear which make the safety
device unreliable over time, and in any case it requires
frequent check and maintenance operations, with addi-
tional costs.

[0011] Even more disadvantageously, the parking
brake comes into operation only when activated by the
operator or by means of sensors that detect anomalies,
but it exerts no constant control on the machine, not pro-
viding any guarantee of timely and automatic intervention
and providing reduced safety and efficacy.

[0012] Moreover, on all loading machines, the motion
transmission means are directly connected between the
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motor means and the working beam: disadvantageously,
the sudden and accidental breakage of the kinematic mo-
tion transmission chain causes the unavoidable falling,
without control, of the working beam in its end position
located at the lowest height.

[0013] In loading machines of known type there is no
safety device that can intervene to stop the falling of the
beam in such a case, creating a high potential danger,
first of all for the operators who are working near the
machine, and in the second place also for the machine
itself that is subjected to significant shocks.

[0014] A further problem of such machines derives
from the vibrations that the alternating movement of the
working beam induces on the frame and which limits the
working speed and the productive potential.

[0015] The invention aims at overcoming these limits
by providing a cartridge loading machine provided with
a device which:

- ensures maximum active safety for the operators
and the machine itself;

- is effective and timely in locking the working beam,
preventing its disastrous falling downwards;

- is not subject to wear and is independent of further
activation devices;

- reduces vibration and increases productivity.

[0016] These aims are achieved with a cartridge load-
ing machine with balanced movement comprising:

- asupport frame;

- means for feeding said cartridges;

- means for feeding components to be inserted in said
cartridges;

- aworking beam adapted to load said cartridges, pro-
vided with an alternating movement of translation
between two upper and lower end positions;

- means for advancing and ejecting the loaded car-
tridges;

- motor means;

- motion transmission means,

characterized in that it comprises a dynamic balancing
device connected to said working beam by kinematic
connection means, so that the inertia of said balancing
device is opposed to the inertia of said working beam
during its alternating movement of translation between
the two upper and lower end positions.

[0017] Accordingtoafirstembodimentoftheinvention,
said dynamic balancing device comprises a shaftrotating
about an axis, provided with a plurality of eccentric mass-
es.

[0018] Additionally, said motion transmission means
are interposed between said motor means and said ro-
tating shaft and said kinematic connecting means are
adapted to transfer the motion from said rotating shaft to
said working beam, transforming it from rotating to alter-
nating.
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[0019] In a preferred embodiment of the invention, the
inertial rotation of said eccentric masses causes the up-
ward movement of said working beam, compensating for
its weight force.

[0020] In particular, said upward movement of said
working beam continues up to said upper end position.
[0021] Accordingto afurther embodiment of the inven-
tion, the rotation of said eccentric masses is in phase
with the translation movement of said working beam.
[0022] Advantageously, the lower end position of the
working beam corresponds with the arrangement of the
eccentric masses with center of gravity above the axis
of said rotating shaft, while the upper end position of the
working beam corresponds to the arrangement of the
eccentric masses with the center of gravity below the axis
of said rotating shaft.

[0023] Accordingto afurther embodiment of the inven-
tion, said kinematic connection means comprise at least
one connecting rod hinged between said rotating shaft
and said working beam.

[0024] Additionally, said motion transmission means
comprise at least one toothed pulley fitted onto said ro-
tating shaft and at least one toothed pulley fitted onto a
drive shaft driven by said motor means, wherein said
toothed pulleys are connected to one another by means
of a synchronous toothed belt.

[0025] The main advantage of the invention consists
in being able to ensure, in any emergency situation that
results from the disconnection of the working beam with
the motor means or the stoppage of the latter, by the
automatic activation of safety measures essentially con-
sisting in the automatic inertial upward movement of the
working beam, the safety of workers who need access
to the working area ofthe machine, to carry out, whenever
necessary, processing, loading of material, settings, etc.
[0026] The dynamic balancing device of the working
beam according to the invention also has several advan-
tages:

- it exerts a constant control of the mechanism inertia
and is independent of the control circuits more or
less implemented according to the regulations in
force;

- itis self-adjusting and does not require pre-settings
ofthe control parameters and frequent maintenance;

- it is not subject to wear and requires no routine or
unscheduled maintenance, resulting in cost savings;

- it maintains its effectiveness over time being inde-
pendent of any clearances that might occur due to
the extended use of the machine itself;

- working in a continuous way, it is effective both in
case of electrical failures, and in case of mechanical
failure of the components, such as in case of break-
ing of the kinematic transmission chain.

[0027] A further advantage consists in the reduction of
vibrations and therefore the possibility of increasing the
machine productivity.
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[0028] Accordingly, the noise of the machine itself is
also reduced, with the possibility of increasing the work-
ing speed and thus productivity.

[0029] The advantages of the invention shall appear
more clearly from the following description of a preferred
embodiment, made by way of an indicative and non-lim-
iting example with reference to the figures, wherein:

Figure 1 shows a front view of a cartridge loading
machine provided with a dynamic balancing device
of the working beam according to the invention;
Figures 2 and 3 respectively show a front view and
a plan top view of the machine in Figure 1 with a
particular detail of the balancing device;

Figs. 4-6 show a side view of the machine in Fig. 1
with the dynamic balancing device in three different
working positions.

[0030] With reference to the Figures, there is shown a
cartridge loading machine 1, said cartridges being gen-
erally used for hunting or in the sports field, for example,
for clay pigeon shooting.

[0031] Said machine 1 essentially comprises a support
frame 4 on which there are provided means 5 for feeding
said empty cartridges, means 6 for feeding components
to be inserted in said cartridges, a working beam 3, pro-
vided with accessory devices 13 adapted to load said
cartridges, means 7 for feeding and ejecting the cartridg-
es loaded.

[0032] Said working beam 3 has a linear development
and is movable between two end positions, in particular,
it is provided with an alternating movement of vertical
translation between an upper rest position and a lower
working position, where it allows the loading of the car-
tridges with the dedicated devices 13.

[0033] On said machine 1 there are also provided mo-
tor means 8 and motion transmission means 9, 19, 29,
adapted to allow the vertical translation movement of the
working beam 3, and a control unit 14 adapted to control
and monitor all the functions of the machine itself.
[0034] Said machine 1 advantageously comprises a
dynamic balancing device 2 of said working beam 3.
[0035] As particularly clear from Figures 2 and 3 and
from the sections of Figures 4-6, said dynamic balancing
device 2 comprises a shaft 10, rotating about its own axis
x and arranged parallel to said working beam 3. Said
dynamic balance device 2 is connected to said working
beam 3 by kinematic connection means, in particular a
pair of connecting rods 12, each hinged at one end of
said working beam 3.

[0036] Said connecting rods 12 are adapted to transfer
the motion from said rotating shaft 10, driven by motor
means 8 of the machine, to said working beam 3, thus
transforming it from rotating to alternating rectilinear mo-
tion.

[0037] Said motion transmission means comprise at
least one toothed pulley 9 fitted onto said rotating shaft
10 and at least one toothed pulley 19 fitted onto a drive
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shaft driven by said motor means 8.

[0038] Said toothed pulleys 9, 19 are connected to one
another by means of a synchronous toothed belt 29.
[0039] On said rotating shaft 10 there is provided a
plurality of eccentric masses 11, sized, arranged and
spaced so as to balance the weight and inertia of the
working beam 3.

[0040] Said eccentric masses 11 rotate integrally with
said rotating shaft 10 by generating forces adapted to
oppose the direction of the vertical movement of beam 3.
[0041] In particular, the inertia of the balancing device
2, and thus the inertial rotation of said eccentric masses
11, opposes the inertia of said working beam 3, canceling
the forces resulting from its translation movement and
from its weight. The latter would in fact tend to cause the
descent thereof in event of sudden and accidental shut-
down of the motor means.

[0042] The balance between the weights of the com-
ponents and the forces involved is therefore essential to
ensure the constant monitoring of the movement of the
working beam 3.

[0043] The particular embodiment of the dynamic bal-
ancing device 2 shown in Figures 2-6 provides for the
use of a linear working beam 3 weighing about 75 kg,
whose vertical excursion, i.e. the distance between its
end upper and lower positions, is approximately equal to
160 mm.

[0044] On the corresponding rotating shaft 10 there
are provided four eccentric masses 11, shaped as a half-
disc, with a diameter of about 135 mm.

[0045] Considering the forces involved, in order to en-
sure the balancing of the forces resulting from the trans-
lation movement of said working beam 3, each mass 11
must have a weight of about 22 kg.

[0046] The operation of the loading machine 1 and of
the relative dynamic balancing device 2 of the working
beam 3 is as follows.

[0047] Said working beam 3 moves synchronized with
said rotating shaft 10.

[0048] The rotation of said eccentric masses 11 is in
fact in phase with the translation movement of said work-
ing beam 3: the complete movement of ascent and de-
scent of beam 3 corresponds to a 360° rotation of the
eccentric masses 11 about axis x of the rotating shaft 10.
[0049] In particular, the lower end position of the work-
ing beam 3 corresponds with the arrangement of the ec-
centric masses 11 with center of gravity 11’ above axis
x of said rotating shaft 10, as shown in Figure 4, while
the upper end position of the working beam 3 corre-
sponds to the arrangement of the eccentric masses 11
with the center of gravity 11’ below axis x of said rotating
shaft 10, as shown in Figure 6.

[0050] Figure 5 instead refers to an intermediate posi-
tion of beam 3, for example during the upward movement.
[0051] In case of accidental shutdown of machine 1,
due to power failure or breakage of the motion transmis-
sion means, the eccentric masses 11 continue to rotate,
because of their inertia, around axis x of the rotating shaft
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10, opposing the inertia of said working beam 3 which,
subject to the weight force, would of course tend to fall
down.

[0052] Inthis way, however, the inertial rotation of said
eccentric masses 11 causes the lock of beam 3, or even
its upward movement, compensating its weight force, up
to reaching its upper end position, in total safety for the
machine and the operators.

Claims

1. A cartridge loading machine with balanced move-
ment (1) comprising:

- a support frame (4);

- means (5) for feeding said cartridges;

- means (6) for feeding components to be insert-
ed in said cartridges;

- a working beam (3) adapted to loading said
cartridges, provided with an alternating move-
ment of translation between two upper and lower
end positions;

- means (7) for advancing and ejecting the load-
ed cartridges;

- motor means (8);

- motion transmission means (9, 19, 29),
characterized in that it comprises a dynamic
balancing device (2) connected to said working
beam (3) by kinematic connection means, so
that the inertia of said balancing device (2) is
opposed to the inertia of said working beam (3)
during its alternating movement of translation
between the two upper and lower end positions.

2. Thecartridge loading machine (1) according to claim
1, characterized in that said dynamic balancing de-
vice (2) comprises a rotating shaft (10) rotating about
an axis (x), provided with a plurality of eccentric
masses (11).

3. The cartridge loading machine (1) according to claim
1 or 2, characterized in that said motion transmis-
sion means (9, 19, 29) are interposed between said
motor means (8) and said rotating shaft (10) and said
kinematic connecting means are adapted to transfer
the motion from said rotating shaft (10) to said work-
ing beam (3), transforming it from rotating to alter-
nating.

4. The cartridge loading machine (1) according to claim
2, characterized in that the inertial rotation of said
eccentric masses (11) causes the upward move-
ment of said working beam (3), compensating for its
weight force.

5. The cartridge loading machine (1) according to claim
4, characterized in that said upward movement of
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said working beam (3) continues up to said upper
end position.

The cartridge loading machine (1) according to claim

2, characterized in that the rotation of said eccentric %
masses (11) is in phase with the translation move-
ment of said working beam (3).

The cartridge loading machine (1) according to claim

6, characterized in that the lower end position of 10
the working beam (3) corresponds with the arrange-
ment of the eccentric masses (11) with center of
gravity (11°) above the axis (x) of said rotating shaft
(10), while the upper end position of the working
beam (3) corresponds to the arrangement of the ec- 75
centric masses (11) with the center of gravity (11’)
below the axis (x) of said rotating shaft (10).

The cartridge loading machine (1) according to claim

1, characterized in that said kinematic connection 20
means comprise at least one connecting rod (12)
hinged between said rotating shaft (10) and said
working beam (3).

The cartridge loading machine (1) accordingtoclaim 25
3, characterized in that said motion transmission
means comprise at least one toothed pulley (9) fitted
onto said rotating shaft (10) and at least one toothed
pulley (19) fitted onto a drive shaft driven by said
motor means (8), wherein said toothed pulleys (9, 30
19) are connected to one another by means of a
synchronous toothed belt (29).
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