SYSTEM FOR EVACUATING CARTRIDGES. The present invention refers to a system for evacuating
cartridges from the powder chamber or firing chamber of 5 a firearm, normally a cannon, preferably in the
direction of a system for expelling cartridges, following upon deflagration of an ammunition. The
ammunition is essentially made up of a cartridge containing the gun powder for the deflagration of the 10
ammunition, and a projectile which is fired by the firearm towards the target. Such projectiles can be
"intelligent”, i.e., comprising a target identifying and targeting system, which is capable of varying the
direction of the projectile 15 itself aft%yggﬁ% E??&W&ﬁw’é@ﬁ%&?ﬁﬂ cuating cartridges
comprises an evacuation tray that is adapted to receive-the cartridge subsequent to the firing of the
ammunition. Such a tr?(%%M&?\WVBR%P%?Q@R@Q%#%%rz&ggﬁﬁel of the firearm s as to be able to
receive the cartridge. Subsequently,such a tray,through a movement mechanism, is moved so as to allow
the cartridge to be demﬁ(}ggpé)tfggnéae powder chamber or firing chambe r of

5 a firearm, normally a cannon, preferably in the

|»)

direction of a system for expelling cartridges,
following upon deflagration of an ammunition.
The ammunition is essentially made up of a cartridg e
containing the gun powder for the deflagration of t he
10 ammunition, and a projectile which is fired by the
firearm towards the target.
Such projectiles can be “intelligent”, i.e., compri sing
a target identifying and targeting system, which is
capable of varying the direction of the projectile
15 itself after being shot.
Normally, a system for evacuating cartridges compri ses
an evacuation tray that is adapted to receive the
cartridge subsequent to the firing of the ammunitio n.
Such a tray is normally positioned in axis with the
20  barrel of the firearm so as to be able to receive t he
cartridge.
Subsequently, such a tray, through a movement
mechanism, is moved so as to allow the cartridge to be
definitively expelled.

25  Such movement systems are normally slow, reducing t he
shooting frequency of the firearm, and they are als o]
unstable, since especially in critical conditions, for

example, if applied to a ship, in conditions of sea
force 6 and more, they often risk to jam the whole

30 firearm since they are not able to carry out their
task.

Moreover, normally, such mechanisms for evacuating



25 Such movement systems are normally slow, reducing the shooting frequency of the firearm, and they
are also unstable, since especially in critical conditions, for example, if applied to a ship, in conditions of
sea force 6 and more, they often risk to jam the whole 3@firearm since they are not able to carry out their
task. Moreover, normally, such mechanisms for evacuating cartridges are not provided with safety
systems which can avoid incidents between movement mechanism and the loading mechanism in the
case of malfunctioning, for example of the movement mechanism. 5 The present invention proposes to
solve such technical draWiE5% g’frﬂgkiﬂﬁ’\éf%%tﬁ’ﬁhféﬁ@%&yﬁﬁ@%ﬂmdges that is stabf€) even in
extreme conditions, altewiagoidritidgessctalways beoexpeiedinctiaaiinngrchamber. Suckha system,
moreover, reduc_es thioﬁmﬁg%l%ﬁér@nqu%ﬁ scggg 'QF'%%Q%WE%? Fge various mecharnlsms |n_the
case of malfunction of the parts. One aspect of the present invention concerns a system for evacuating
cartridges in a firearm@¥@hRI& ahHIN OV ERRUiIRG elFHEMime necessary to carry out such an 15

operation, thus mgkingiepazsion iveeieassdpesseayamyendtitmidehrtne firearm itself iggfired. A further
aspect of the present invention iﬁncerns a safet%/ device that istf?g(gableﬁf avoiding collisions between the

evacuation system an r@\évﬁgﬁgs é(cﬂ‘%lg%é 4 @rg%qreﬁ]vsa%% #8Y firearm. The chaP&&teristics and
the advantages of sudhat sysséahlor exercuatiexjreantidgedithad, baltomie clearer from the falowing

description of an embeg}mga‘ggv@@aq@;%@%ee%gn@@gg@p@qrﬂggugﬁgﬁyvhich specifically {ljystrate: 25-

figure 1 shows the structure of the firearm in .
Such a system, moreover, reduces the probability of

10 collisions and incidents between the various mechan isms

in the case of malfunction of the parts.

One aspect of the present invention concerns a syst em
for evacuating cartridges in a firearm that is capa ble
of speeding up the time necessary to carry out such an

15 operation, thus making it possible to increase the
frequency with which the firearm itself is fired.

A further aspect of the present invention concerns a
safety device that is capable of avoiding collision S
between the evacuation system and various mechanism s or

20 systems applied in a firearm.

The characteristics and the advantages of such a sy stem

for evacuating cartridges shall become clearer from the

following description of an embodiment with referen ce

to the attached figures, which specifically illustr ate:
25 — figure 1 shows the structure of the firearm in

which such a system for evacuating cartridges,
according to the present invention, is applied,;
- figure 2 illustrates in detaill the system
according to the present invention, from a side
30 view;

— figure 3 illustrates the movement mechanism of the



which such a system for evacuating cartridges, according to the present invention, is applied; figure 2
illustrates in detail the system according to the present invention, from a side 30view; figure 3 illustrates
the movement mechanism of the tray according to the p8esent invention; figure 4 shows a schematic
diagram of the positions that the system can take up when moving; figure 5 illustrates a rear view of
the system in 5position "3" applied onto a firearm; figures 6A and 63 respectively show the
cartridge-retention device (figure 6A) and the braking device _fi%ure 63), according to the present

invention; 10- figure 7 illustrate% #& Lo RS h LS g AR

' cartridge with the tray in position "C";

figure 8 illustrates a rear perggeriive; vigtoaidheasystedniatievantgiiig cafridges with the tray in position

C'315- figure 9 ilustrates the (ray acgording Lo e ISSRIKITYROR NGy gar view.

— figure 5 illustrates a rear view of the system in
5 position “B” applied onto a firearm;

- figures 6A and 6B respectively show the cartridge-
retention device (figure 6A) and the braking
device (figure 6B), according to the present
invention;

10 — figure 7 illustrates the mechanism for expelling
the cartridge with the tray in position “C”;

— figure 8 illustrates a rear perspective view of
the system for evacuating cartridges with the tray
in position “C”;

15 - figure 9 illustrates the tray according to the

present invention in a rear view.

With reference to the mentioned figures, the system for
evacuating cartridges is applied to a firearm 1 tha t
typically comprises a breech 14, a firing chamber 1 2in

20 which the projectile is fired, coming out of a barr el
13.

Such an evacuation system, enclosed in a box-type
protective structure 11, comprises an evacuation tr ay
2, adapted to receive the cartridge following upon

25 deflagration of an ammunition, and a movement mecha nism
3 adapted to move such a tray 2.
Such a system for evacuating cartridges is

characterised in that movement mechanism 3, is a do uble
acting mechanism, i.e. it allows tray 2 to rotate a bout
30 an axis “X”, that is parallel to the axis of barrel 13

of firearm 1, to reach an expulsion mechanism 5 for



With reference to the mentioned figures, the system for evacuating cartridges is applied to a firearm 1 that
typically comprises a breech 14, a firing chamber 12 in 20 which the projectile is fired, coming out of a
barrel 13. Such an evacuation system, enclosed in a boxtype protective structure 11, comprises an
evacuation tray 2, adapted to receive the cartridge following upon 25 deflagration of an ammunition, and a
movement mechanism 3 adapted to move such a tray 2. Suchasystemforevacuatingcartridgesis
characterised in that movement mechanism 3, is a double acting mechanism, i.e. it allows tray 2 to rotate
about 30 an axis "X", FRINURY-AR50Red 5 2BFHaRaN 94N $BSR% 1, to reach an exptfifon mechanism
5 for definitively expetingnhewertadgeatind thalasgeopesitieetoreyaogh a rotation makest# possible to
evacuate the cartridgqhgirggﬂa&n&&ug%mighgb%éﬂgmg qﬂgqmm&%ﬁo&n inside firing char’qper 12 by a

loading
ammunition inside firing chamber 12 by a loading

5 mechanism.
Such a system for evacuating cartridges further
comprises a safety mechanism adapted to move tray 2 in
the case in which movement mechanism 3 malfunctions
Such a safety mechanism prevents onset of damage

10 consequent upon the impact of tray 2 with the loadi ng
mechanism, adapted to insert new ammunition into fi ring
chamber 12.

Tray 2 is preferably circular-shaped, with dimensio ns
such as to receive the cartridges from firearm 1, a nd

15 during its rotation about axis “X” it can take up t hree

different positions, as illustrated in figure 4.
In position “A” tray 2 is aligned with the axis of
barrel 13 of firearm 1, waiting to receive the
cartridge.
20 Position “B”, defined as the safety position, is th e
position that tray 2 takes up in the case in which
movement mechanism 3 malfunctions.
Said position “B” is also the intermediate position
before returning into position “A”.
25 Position “C” is the position that tray 2 takes up w hen
it must be cleared of the cartridge it contained by an
expulsion mechanism 5.

Once the cartridge has been expelled, tray 2 return sto

the position “A” so as to receive a further cartrid ge.
30 As mentioned above, when passing from position “C” to

position “A”, tray 2 can, for example, stop in posi tion

“B” in the case in which the loading mechanism has not



5 mechanism. Such a system for evacuating cartridges further comprises a safety mechanism adapted to
move tray 2 in the case in which movement mechanism 3 malfunctions. Such a safety mechanism
prevents onset of damage 10 consequent upon the impagt-of tray 2 with the loading mechanism, adapted
to insert new ammunition into firing chamber 12. Tray 2 is preferably circular-shaped, with dimensions
such as to receive the cartridges from firearm 1, and 15 during its rotation about axis "X" it can take up
three different positions, as illustrated in figure 4. In position "A" tray 2 is aligned with the axis of barrel 13
of firearm 1, waiting to/fe L8 Ea RG0S FOSHNG B'e RORRY'as the safety positiortYis the position
that tray 2 takes up indheocdstoimswbitvesovethreenpanischanisved malftimations. Said position "B" is also
the intermediate positi f rning.J osition "A" itign "C" is the position that tray 2 takes
up when it must be clé%'{r‘é%?cg%r fﬁégﬁlérﬁicﬁgerﬁﬂg%nﬁ%ﬁgg @9‘9’:& g)%ﬁ%(ﬁnechanism 5. On%g the cartridge
has been expelled, trdie2élisangadeHe position "A" so as to receive a further cartridge. 30 As mentioned
above, when passing fempegitasd CabieveOsiHeN rfdanirana eaeniorgxaaple, stop in position "B" in the
case in which the loading mechanism has, oot yet fi isheg its operations, averting the possibility of
collisions between theoﬁgW§ iﬁ\r/%wgd%sthe ﬁfﬁ r}Eoe}) 8??6'51 AP loading mechahism has been
disengaged. 5 As mentiefesabih birehape dotay pisedriteaudi adya® dcovlts around axis "Xthhrough a
hooking portion 21, prgfﬁ[ﬁ&é)d ltb-%hﬂg%,lqomprised in such a tray 2, which is hinged to a pin 111.
Such a pin 111 is fixed to box-shaped structure 11 10 through a support flange 112.
Such a pin 111 is fixed to box-shaped structure 11
10 through a support flange 112.

The movement of tray 2 is carried out by movement

mechanism 3 which comprises a double acting movemen t
actuator 31, preferably hydraulic, dedicated to tra y 2,
which acts upon tray 2 itself, via a gear mechanism 32.
15 The movements of tray 2 can be synchronised, with t he
rest of the mechanisms implemented in firearm 1, in a

preset and appropriately cadenced way from a first

position “A”, where the cartridge is received, to a

second position “C”, in which the cartridge is expe lled
20 by an expulsion mechanism 5, and Vi ce versa.

In normal operation conditions of the evacuation

system, when tray 2 receives the cartridge it is

received inside tray 2 itself.

Said tray 2 must respect a certain distance from fi ring
25 chamber 12 so as to avoid impacts during the recoil of

frearm 1 following upon deflagration of the

ammunition.
The position of tray 2 with respect to firing chamb er
12, from which the cartridge comes, varies accordin g to

30 the angle of inclination of firearm 1.
The cartridge extracted from such a chamber 12

undergoes the effect of gravity differently accordi ng



The movement of tray 2 is carried out by movement mechanism 3 which comprises a double acting
movement actuator 31, preferably hydraulic, dedicated to tray 2, which acts upon tray 2 itself, via a gear
mechanism 32. 15 The movements of tray 2 can be syndghronised, with the rest of the mechanisms
implemented in firearm 1, in a preset and appropriately cadenced way from a first position "A", where the
cartridge is received, to a second position "C", in which the cartridge is expelled 20 by an expulsion
mechanism 5, and vice versa. In ngrmal operation conditions of the evacuation system, when tray 2
receives the cartridge ? {0¢RATIMGHAHAY ¥ HRASLi FIL{S Fust respect a certaif®stance from
firing 25 chamber 12 sma2 twikhveigasipects dorregtineaasaid diefmbarm 1 following uporedeflagration of
the ammunition. Th it [th respect to firing chamber 12, from which the cartridge
comes, varies accord%@%?%%gﬁ%}gﬁéégé I‘?:ﬁ%’ation of firearm 1. The cartridge extracted from such a
chamber 12 undergoeb' #YeZeHRBPHF R iBATITHSRFRAP RRD @M St@ 2n@Mangle of inclinatiéhdof firearm 1,
and therefore trays2 wijthiengasdtipreatcorrectly so as to be able to always receive the cartridge.  Tray 2
comprises a cartridge:lrﬁtentiog.} evice 22 and a brakingt den&ice 23. The cartridge arrives inside tray 2

with a certain speed su SolE I QOMES IS Hol Mrotr . th 658 Mbodiment described, such a
speed is moreover explststissiiaidadaidtioae watitgeticstantidragevice 10 22 which geherates a signal of

receiving the cartridgg \vhgh dhe lRiteeis igé'&%@,{ gugp,tgeswélgar%emmpdiment, givengas an example

and
exploited so as to activate cartridge-retention dev ice

10 22 which generates a signal of receiving the cartri dge
when the latter is inside tray 2.

In the illustrated embodiment, given as an example and
not for limiting purposes, the cartridge is inserte d
inside tray 2 exploiting the recoil of firing chamb er

15 12 consequent to the deflagration of the ammunition

The receiving signal is received by a control devic e,
which is suitable for controlling and activating th e
systems, mechanisms and devices present in firearm 1,

which will activate movement mechanism 3.

20 Such a cartridge-retention device 22 comprises a
contact portion 221 with the cartridge, adapted to
detect the presence of the cartridge itself inside tray
2, sending the receiving signal to the control devi ce.
In the following embodiment contact portion 221 is

25 preferably a metallic element that is hinged so as to
rotate around an axis, which is preferably
perpendicular with respect to the longitudinal axis of
the cartridge inserted in tray 2.

The rotation of contact portion 221, through a firs t
30 lever mechanism, activates such a retention device 22,
which transmits the signal of received cartridge to the

control device.



not for limiting purposes, the cartridge is inserted inside tray 2 exploiting the recoil of firing chamber 15 12
consequent to the deflagration of the ammunition. The receiving signal is received by a control device,
which is suitable for controlling and activating the systeris; mechanisms and devices present in firearm 1,
which will activate movement mechanism 3. 20 Such a cartridge-retention device 22 comprises a contact
portion 221 with the cartridge, adapted to detect the presence of the cartridge itself inside tray 2, sending
the receiving signal to the control device. In the following embodiment contact portion 221 is 25 preferably
a metallic element thaP @iy edRECEs thFotste APBRIF an Axis! WhidPC brdftably perpendicular with
respect to the longitudinetidyis, dirdhe Gartgdgeaimbertetin itraiys? ifdegtimiation of contact portion 221,
through a first 30 leve FW%SI{S , Act 2ntiop device 22, which transmits H;!%e signal of
received cartridge to tk‘g] §§ntr gg\ﬂ%ﬁ%ﬁi%ﬁ&%ﬁg ?sﬂ %cfgg%gl to slow down the cartridge, from
firing chamber 12, in i&9A8krtioWaidRie 8y ZoptedkbralfyiatterBendiyidiereceiving signal towards the
control device by sartriggetidretentwndevice 22. Such a braking device 23 makes it possible to avoid
collisions between the_cartridge and the bottom of tray 2,.in any.c se allowing retention device 22 to
detect the presence ofsﬁl%] car f%@%ﬁ%@%?a%.’Taﬁéseﬁ]tﬁ’(?ama%t ﬁlu%\f?é?ed in figure 63, braking device
23 preferably comprisesliisiomsthetvpézte th8 Latidgeaddaherhatehmadism 232, connectettay a damper 233.
Said plate 231, rotating’ qﬁogﬁsgi E&RIN é(MEV/'ﬁ‘\Q axisthat isRieterably, pergendicular to the lopgitudinal axis

of 15 the cartridge, comes intd contact with the bottom of the cartridge and thanks to the lever
mechanism, connecteSPERIRPES BB ECHIRIBNRIThEDaftridge. A buffer 25, for example in rubber, is
applied to the battom of way 2dissadtbiliffsrheh i adaptedBoisakiieng dev ice

23 preferably comprises a contact plate 231, a seco nd
lever mechanism 232, connected to a damper 233.

Said plate 231, rotating around a pin with an axis that
is preferably perpendicular to the longitudinal axi s of
15 the cartridge, comes into contact with the bottom o f

the cartridge and thanks to the lever mechanism,

connected to damper 233, it slows down the cartridg e.
A buffer 25, for example in rubber, is applied to t he
bottom of tray 2, said buffer being adapted to soft en

20 impacts of the cartridges if they have not been
sufficiently slowed down by braking device 23.
When the receiving signal is received by the contro I
device it activates movement mechanism 3, in a way such
as to pass from position “A” to position “C” passin g by
25 position “B”, which is preferably about half way
between the other two positions.
With such a system, the firing frequency of firearm 1
is increased, since the different shooting steps of
firearm 1 are carried out almost simultaneously.
30 In the illustrated embodiment, position “C” s
preferably at a rotation of about 130° of tray 2 wi th

respect to position “A”; consequently, position “B” is



20 impacts of the cartridges if they have not been sufficiently slowed down by braking device 23. When
the receiving signal is received by the control device it activates movement mechanism 3, in a way such
as to pass from position "A" to position "C" passing by 28 position "B", which is preferably about half way
between the other two positions. With such a system, the firing frequency of firearm 1 is increased, since
the different shooting steps of firearm 1 are carried out almost simultaneously. 30 In the illustrated
embodiment, position "C" is preferably at a rotation of about 130 of tray 2 with respect to position "A";

consequently, positiorP"&efgP Pk AR Bt AR bPIL A B0 oMby 2 with respect to gbsition "A".

The movement of movespent to@dsaiusitA3, on tray 2, is preferably decelerated when approaching stroke

end, 5 more precisely eﬂﬁ@ﬁﬁ?&ﬁhmgrﬂ&%g%ﬁtlﬁg i[%:}ﬂs\i)tiogr{%%f(%a%to avoid impact between
i Such oscillations® e

parts, and so as to reduce oscillations of tray 2. ations woul armful, since they could
propagate to the devid¥8RiERMICtRRFARIAIAE MNSPa ARRIBALYBEMIAIEKiIRH9he system less stable. Tray

2, once it has reaghedpsnsitigreciselys Wees Epprshentaitristgritrat wasipgeviously contained in the tray
ergube 51, adapted to channel the a%?rtridge to be

itself, by expulsion mechaﬂJism » Which com\g)ri esa rcif'd )
15 expelled, at least a8 B’l?lSl 1 22035 8 ,'ér'é?@% It/) v&%{hﬁér&dapted to thrust the®l tridge from

tray 2 towards tube 5Xalimitedtdeastaiaionaist haytibn 521 comprised in actuator 52 itself.
Such oscillations would be harmful, since they coul d
propagate to the devices interacting with the
10  evacuation system, making the system less stable.
Tray 2, once it has reached position “C”, is freed from
the cartridge that was previously contained in the tray
itself, by expulsion mechanism 5, which comprises a

rigid tube 51, adapted to channel the cartridge to be
15 expelled, at least an expulsion actuator 52, prefer ably
hydraulic, adapted to thrust the cartridge from tra y 2
towards tube 51, through at least one thrust portio n

521 comprised in actuator 52 itself.
Rigid tube 51 is preferably fixed above breech 14 s 0 as
20 to not get in the way of the various devices compri sed
in the firearm.
Said actuator 52 is placed in a position such as to not
get in the way of the rotation of tray 2, preferabl y
parallel to tube 51. It is supported above tray 2
25 through at least one support rod 54 preferably fixe d
both to tube 51 and to box-shaped structure 11.
Thrust portion 521, also positioned so as to not ge tin
the way of the movement of tray 2, is fixed both to
actuator 52 and to at least one sliding block 522
30 adapted to slide along a guide together with such a
portion 521, along the support rod 54 when actuator 52

is activated.



Rigid tube 51 is preferably fixed above breech 14 so as 20 to not get in the way of the various devices
comprised in the firearm. Said actuator 52 is placed in a position such as to not get in the way of the
rotation of tray 2, preferably parallel to tube 51. It is supp@rted above tray 2 25 through at least one
support rod 54 preferably fixed both to tube 51 and to box-shaped structure 11. Thrust portion 521, also
positioned so as to not get in the way of the movement of tray 2, is fixed both to actuator 52 and to at
least one sliding block 522 30 adapted to slide along a guide together with such a portion 521, along the
support rod 54 when SRERIEZE R RAFEGD \ﬁhéﬁqgﬁi’v@i BGsttion "C", aligned with fube 51, a
signal for the expulsiosigragitidmingheacheridiercoptisitideivige. l@adeethetbentrol device has received the
positioning 5 signal, it@o 'y&tg‘%ﬁé;éyator 52, which is in the point of maximum extension, moving portion
521, which is channelled in a slit 24 in tray 2. Such a slit 24 is preferably formed along the entire length of
tray 2, so as to allow tRfR poREATE] feYoeins teseidpdidge RAFIUPAIN2 itself more easify. said portion

521 presses agaigst thgyhattamacal thescadtiisioe shrughiog i irpmeiay 2 towards tube 51.dptpulsion
mechanism 5 also corgprinsqg% % G%thg{tgﬁéigﬁ,tumogﬁ]\gc% (?r Iby}vhﬁ&gc\}&\ﬁ%ﬁ?siisn the case in which
channelled in a slit 24 in tray 2.
Such a slit 24 is preferably formed along the entir e
length of tray 2, so as to allow thrust portion 521 to
10  expel the cartridge from tray 2 itself more easily.
said portion 521 presses against the bottom of the
cartridge thrusting it from tray 2 towards tube 51.
Expulsion mechanism 5 also comprises a further anti -
return device 53, which activates in the case in wh ich
15 the thrust of actuator 52 on the cartridge is not
enough to thrust it beyond tube 51.
said device 53 consists of a lock portion 531, whic his
placed inside tube 51 in the case in which the
cartridge returns towards tray 2, because the thrus t
20 from actuator 52 was not strong enough to make it c ome
out from tube 51.
Said device is advantageous in the case in which
firearm 1 is at a high angle of inclination, in whi ch
the thrust of actuator 52 can be insufficient for t he
25 cartridge to pass beyond tube 51.
When the cartridge is expelled from th tray 2, the
control device receives a signal of successful
expulsion in this way giving tray 2 consent to retu rn
to position “A” so as to receive another cartridge.
30 The control device activates movement mechanism 3 s 0 as
to pass from position “C” to the position “A” passi ng
by position “B”.



15 the thrust of actuator 52 on the cartridge is not enough to thrust it beyond tube 51. said device 53
consists of a lock portion 531, which is placed inside tube 51 in the case in which the cartridge returns
towards tray 2, because the thrust 20 from actuator 52-vtds-not strong enough to make it come out from
tube 51. Said device is advantageous in the case in which firearm 1 is at a high angle of inclination, in
which the thrust of actuator 52 can be insufficient for the 25 cartridge to pass beyond tube 51. When the
cartridge is expelled from th 'é%%iz, the control device receives a signal of successful expulsion in this way

giving tray 2 consent t&/F&f padiasR the- $r80ddPStigD GhiRHER dhrtridge. 30 The dShtrol device
activates movement npesitamgx) 8fscag{ahrassntrohtdpasiidn &' to the position "A" pasaseg by position
"B". -10- When passir t itian. (C) : i ition (A) of tray 2, the,control device,
in the case in which ttﬁag&@grng%i%%awsﬂ?%&%ﬂlgggﬂg%r@?r%éft@)cﬁ)% ating steps, makesq}tg possible for the
loading 5 mechanism ¥¢ERHNBafEaRS ofBAKERY IStdI9S S0 alBRinBa#HHgement mechanism 3 to make

tray 2 return, to the firgiesifiRm(Ab SeRBitREECRVEPIaNMGAREKIRE. before

10

15

20

25

30

allowing movement mechanism 3 to make tray 2 return
the first position (A), so as to receive a new
cartridge.

In the following embodiment, before reaching positi
“A”, in the aforementioned case, movement mechanism
is slowed down, once position “B” has been reached,
means of a bypass valve.

The movement from position “C” towards position “A”
tray 2 is slowed down as much as possible allowing
loading mechanism to terminate its operating steps
without causing interference or impacts between the
various mechanisms.

The slowing down of the descent preferably occurs b
reducing the pressure in an oleodynamic circuit
connected to actuator 31 by opening the bypass valv

A further embodiment foresees for example stopping

2 in position “B”, staying in position “B” until th

control device receives the signal of end of loadin

from the loading mechanism.

Once such a command has been received, the control
device activates movement mechanism 3 so as to brin
tray 2 from position “B” towards position “A”.

In the case in which movement mechanism 3 fails to
operate the system for evacuating cartridges compri

a safety mechanism which is adapted to free tray 2,
position “A”, from the resistance that actuator 31,

not operating, exerts on such a tray 2 making the

, to

on

by

of
the

tray

g,

SEes

by



In the following embodiment, before reaching position 10 "A", in the aforementioned case, movement
mechanism 3 is slowed down, once position "3" has been reached, by means of a bypass valve. The
movement from position "C" towards position "A" of trayLis slowed down as much as possible allowing
the 15 loading mechanism to terminate its operating steps without causing interference or impacts
between the various mechanisms. The slowing down of the descent preferably occurs by reducing the
pressure in an oleodynamic circuit 20 connected to actuator_SJi_&bj‘/ opening the bypass valve. A further

embodiment foresees TVEXSAPR SYSBAFY &) D8R IEH R stying in position "3 until the control device
receives the signal of 8ail afdbaidimgyrércentthedohdinganez Hemisrge@ivdOince such a command has been

received, the control 4ﬁ¥‘9x?‘a§%?¥ﬁ‘é%éﬁ%iﬁ?&éﬁéﬂ%?ﬁamgﬂ“n%ﬁ%ﬁﬁéfﬁrm‘g tray 2 frorﬂ %osition "3"

towards position "A". In the Case in which'movement mechanism S to operate the system for
evacuating cartridges €dpgpraee0 Hrearetyl mechanism which is adapted to free tray 2, in position "A",

from the resistancg thghartyaton 3hdehaatePeEipasexests [eRssuehe g2 making the
valve connected to the oleodynamic circuit that
controls actuator 31.
Such a relief valve, preferably a maximum pressure
valve, is activated only in the case in which the
10 loading mechanism reaches a certain operating step
without such a tray 2 being moved from position “A”
Going into details, when the loading mechanism pres ses
against tray 2, the relief valve opens due to the
increase in pressure inside the oleodynamic circuit of
15 actuator 31 that opposes such a movement of tray 2.
The relief valve is opened, emptying out the
oleodynamic circuit of actuator 31, since the limit
pressure of such a valve is exceeded, preferably 20
Bar.
20 Once such a valve has been opened the oleodynamic
circuit of actuator 31 is discharged making tray 2 idle
in the movement around pin 111.
The operating steps of the loading mechanism, in th e
aforementioned case, do not stop but rather continu e
25 loading new ammunition.
In such a situation, tray 2 is physically moved, fo r
example to position “B”, by the structure of the
loading mechanism, since tray 2 is free to move.
Tray 2 is kept in such a position until the loading
30 mechanism terminates its operating steps after whic h
tray 2 goes back down into position “A” since it is
still idle.



movement of such a tray 2 idle around pin 111. Said solution prevents such a tray 2 from getting in the
way of the loading mechanism when new ammunition is to be loaded in firearm 1. 5 Said safety
mechanism comprises at least one relief valve connectet2te the oleodynamic circuit that controls actuator
31. Such a relief valve, preferably a maximum pressure valve, is activated only in the case in which the 10
loading mechanism reaches a certain operating step without such a tray 2 being moved from position "A".
Going into details, when the loading mechanism presses against tray 2, the relief valve opens due to the
increase in pressure if4IGE € olBEY§ALRicErcuREH ™ 588455 t0/B 1 3HER ofposes such a movement of
tray 2. The relief valvecendjienesh efaptyisgrotivdtesl digadyramiociicait of actuator 31, simdte the limit
pressure of such a vabmi'g1 em@?&i@g, %ﬁfﬁfﬁ%}ﬁrﬁg Y %ﬂegﬁ'gﬁiswc@a Yﬁ\éve has been opened the
oleodynamic circuit of actuator 31 'is discharged making tray 2 idle in the movement around pin 111.

The operating steps ofBRIYBKHMY RiBRMRIAY NRMME S¥stehRiRfdnai@case, do not stop bdfk rather

continue 25 loadigg neydamemuiRi ey d mebChf & gitation, tray 2 is physically moved, for example to
position "B", by the strycture ?f the Ioaiﬁi(%g Techarg m, since tray 2 is free to move. Tray 2 is kept in such
a position until the loa: g 30 M APREF SRR eitéooﬂé%ﬁraé rsts)é%né?{gr which tray 2 goes back
down into position "A"teiyce it sptisdien “B” without causing irreparabl e

damage due to the impact between mechanisms.

In alternative embodiments a safety actuator is als o]
10 comprised which, connected to an oleodynamic circui t,
moves tray 2, for example to position “C” or positi on

“B”, in the case of malfunctioning of movement
mechanism 3, after the relief valve has released tr ay
2, exploiting for example part of the power of the

15 loading mechanism.
With such a system for evacuating cartridges it is
possible to increase the firing frequency of a fire arm
1, since the step of evacuating the cartridge from

firing chamber 12 is carried out almost simultaneou sly
20  with the step of loading new ammunition by the load ing

mechanism.

With such an evacuation system, the step of loading a

new projectile occurs with a very slight delay that

corresponds to the time it takes the cartridge to ¢ ome
25 out summed to the time it takes tray 2 to reach

position “B”, since after such a position the syste m

for evacuating cartridges does not get in the way o f

the loading mechanism.

30



-12- After the projectile has been loaded in such a condition an alarm is activated by the control circuit
which indicates malfunctioning of mechanism 3, the emptying out of the oleodynamic circuit of actuator 31
5 and the idle movement of tray 2. Said solution makes tpessible to move for example tray 2 into position
"3" without causing irreparable damage due to the impact between mechanisms. In alternative
embodiments a safety actuator is also 10 comprised which, connected to an oleodynamic circuit, moves
tray 2, for example to position "C" or position "3", in the case of malfunctioning of movement mechanism
3, after the relief valve has released tray 2, exploiting for example part of the power of the 15 loading
mechanism. With such a system for evacuating cartridges it is possible to increase the firing frequency of
a firearm 1, since the step of evacuating the cartridge from firing chamber 12 is carried out almost
simultaneously 20 with the step of loading new ammunition by the loading mechanism. With such an
evacuation system, the step of loading a new projectile occurs with a very slight delay that corresponds to
the time it takes the cartridge to come 25 out summed to the time it takes tray 2 to reach position "3",
since after such a position the system for evacuating cartridges does not get in the way of the loading
mechanism.



-14- REFERENCE NUMBERS Firearm 1 Box-shaped structure 11 5Pin 111 Support flange 112 Firing
chamber 12 Barrel 13 Breech 14 10 Tray 2 Hooking portion 21 Cartridge-retention device 22 Contact
portion 221 Braking device 23 15 Contact plate 231 Levéa mechanism 232 Damper 233 Slit 24 Buffer 25
20 Movement mechanism 3 Movement actuator 31 Gear mechanism 32

REFERENCE NUMBERS

Firearm 1
Box-shaped structure 11
5 Pinll1

Support flange 112
Firing chamber 12
Barrel 13
Breech 14

10 Tray?2
Hooking portion 21
Cartridge-retention device 22
Contact portion 221
Braking device 23

15 Contact plate 231
Lever mechanism 232
Damper 233
Slit 24
Buffer 25

20  Movement mechanism 3
Movement actuator 31
Gear mechanism 32
Cartridge expulsion mechanism 5
Rigid tube 51

25  Expulsion actuator 52
Thrust portion 521
Sliding blocks 522
Anti-return device 53
Lock portion 531

30  Support rod 54
Position A
Position B



Cartridge expulsion mechanism 5 Rigid tube 51 25 Expulsion actuator 52 Thrust portion 521 Sliding
blocks 522 Anti-return device 53 Lock portion 531 30 Support rod 54 Position A Position B -16- CLAIMS
1.System for evacuating cartridges, applied to a firear§%), said firearm comprising a breech (14), and a
firing chamber (12) in which the projectile that will 5 come out through a barrel (13) is fired; said
evacuation system comprising an evacuation tray (2), for receiving the cartridge following upon
deflagration of an amrlgggiittiigr?band a movement mechanism

Axis X



(3), for moving said tray (2); 10 said system being characterized in that the movement mechanism (3)
turns the evacuation tray (2) about an axis (X), parallel to the axis of the barrel (13) of the firearm (1), in a
preset and appropriately cadenced way, passing from af#ést position, where the cartridge 15 is received,
to a second position, where the cartridge is expelled by the expulsion mechanism (5), and vice versa.
2.System according to claim 1, wherein the system for evacuating the cartridges comprises a safety 20
mechanism for moving_the evacuation tray (2) in the event of malfunctioning of the movement mechanism
(3), thus preventing o amage consequent upon the impact of the tray (2) with the loading
mechanism. 3.Systemlacc@ylitegrtofotaiavdcuatisgeinatiedges/e aqpiiedS tmeahanism (3) comprises a
movement actuator ( e lQn.tr whi via a gear mechanism ( on the tray (2)
itself, in such a way tﬁfﬁeﬁ}@ &%ﬁ/é{%%ﬁg%%heﬂéébs v%[u}'i)ige%@ %ﬁ’onized with the res%%) the
mechanisms implemef @i thamot Ehin whigrshaerrigetisrdiag to claim 3, wherein tH& movement

mechanism(3)is weferapty deceesaterasdrrel (13nPrraghes stroke end to prevent any impact and to
reduce the oscillationsS gi%the evacuation tra

2). .. .
evacuation syste%(c)ompnsmg an evacuation tra y
(2), for receiving the cartridge following upon
deflagration of an ammunition, and a movement mecha nism

(3), for moving said tray (2);

10 said system being characterized in that the movemen t
mechanism (3) turns the evacuation tray (2) about a n
axis (X), parallel to the axis of the barrel (13) o f
the firearm (1), in a preset and appropriately cade nced
way, passing from a first position, where the cartr idge

15 s received, to a second position, where the cartri dge
is expelled by the expulsion mechanism (5), and vic e
versa.

2. System according to claim 1, wherein the system
for evacuating the cartridges comprises a safety
20 mechanism for moving the evacuation tray (2) in the
event of malfunctioning of the movement mechanism ( 3),
thus preventing onset of damage consequent upon the
impact of the tray (2) with the loading mechanism.
3. System according to claim 1, wherein the movemen t
25 mechanism (3) comprises a movement actuator (31) fo r
the evacuation tray (2), which acts, via a gear
mechanism (32), on the tray (2) itself, in such a w ay
that the movements of the tray (2) will be synchron ized
with the rest of the mechanisms implemented in the
30 firearm (1).
4.  System according to claim 3, wherein the movemen t

mechanism (3) is preferably decelerated as it



5. System according toclaim 1,wherein the evacuation tray (2) comprises a cartridge-retention 5 device
(22), for generating a signal of reception of the cartridge when the latter is in the tray (2). 6. System
according toclaim 1,wherein the evacuation tray (2) coriprises a braking device (23), for decelerating the
cartridge coming from the firing 10chamber (12) when it is entering the tray (2). 7. System according to
claim 3, wherein, once the evacuation tray (2) has reached the second position, the cartridge contained

therein is disengaged bé the expulsion mechanism (5), which comprises a rigid tube 15 (51), adapted for

channelling the cartridJe FOPHeS M SIR5uIESh, BnA"aY fhsPBXe RPRE NS 2R for thrusting the cartridge
from the evacuation tregd(2ptthearsts|dretisoef (bé o vaaattieastayrn@)thrust portion (521). 20 8.System

according to claim 7, her%' S@aﬁ]ex%%%% eclggniscrlréigﬁ) c mpmgeaeem aqH'-e(eturn device (53), including
[ int

a blocking portion (531), for interposing itselwithin the tube (51), e case where the cartridge returns
towards the evacuatiofVaayaion 25y S)steRMEESify FREIELTEIPRERSN in the passage from the
second position tg thediigt@oSPPNTEf Hehemariptonigioy (@) retipticasse where the loadinggmechanism is
still performing its operating steps, tg}e loading mechanism terminates its operating 30 steps before the
movement mechanisrﬁhffsf%f'rt@%%\fy %rt]rﬁﬁ‘,fjﬁ e{rgy@??o”ﬁ?’e(ﬁ}sn position to receive a new cartridge.

-18- 6. System according to clam 1, wherein the

evacuation tray (2) comprises a braking device (23) ,

for decelerating the cartridge coming from the firi ng
10 chamber (12) when it is entering the tray (2).

7. System according to claim 3, wherein, once the

evacuation tray (2) has reached the second position ,

the cartridge contained therein is disengaged by th e

expulsion mechanism (5), which comprises a rigid tu be
15 (51), adapted for channelling the cartridge for its

final expulsion, and at least one actuator (52), fo r
thrusting the cartridge from the evacuation tray (2 )
towards the tube (51), via at least one thrust port ion
(521).

20 8. System according to claim 7, wherein the expulsi on

mechanism (5) comprises an anti-return device (53),
including a blocking portion (531), for interposing
itself within the tube (51), in the case where the
cartridge returns towards the evacuation tray (2).
25 9. System according to claim 7, wherein in the
passage from the second position to the first posit ion
of the evacuation tray (2), in the case where the
loading mechanism is still performing its operating

steps, the loading mechanism terminates its operati ng
30 steps before the movement mechanism (3) causes retu rn
of the tray (2) to the first position to receive a new

cartridge.



10. System according to claim 2, wherein the safety mechanism comprises at least one relief valve,
comprised in an oleodynamic circuit connected to the actuator (31), which is activated, emptying said 5
oleodynamic circuit, only in the case where the evacuativd tray (2) is still in the first position when the
loading mechanism reaches a given operating step, making the tray (2) idle in rotation about the pin
(112). 10

10. System according to claim 2, wherein the safety
mechanism comprises at least one relief valve,
comprised in an oleodynamic circuit connected to th e
actuator (31), which is activated, emptying said

5 oleodynamic circuit, only in the case where the
evacuation tray (2) is still in the first position when
the loading mechanism reaches a given operating ste p,
making the tray (2) idle in rotation about the pin
(111).

10



