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(54) FIRING MECHANISM FOR A SPORTING FIREARM

(57)  The invention relates to a firing mechanism (1)
for a sporting firearm (A) of the type comprising a barrel
(2) with a chamber, a breech block (3) comprising a firing
pin (13) driven by a mainspring (23) and positioned to
strike a round of ammunition (M) contained in said cham-
ber, and a firing mechanism (1) adapted to cooperate
with said firing pin (13).

Said firing mechanism (1) comprises:
- arelease lever (4) comprising a detent pawl (24) adapt-
ed to cooperate reversibly with said firing pin (13);
- a trigger (5);

- a plurality of levers (6, 7), interposed between said trig-
ger (5) and said release lever (4), adapted, upon activa-
tion of said trigger (5), to cause the rotation of said release
lever (4) about its fulcrum (14) and to free said firing pin
(13);

- a containment structure (8) adapted to house said com-
ponents (4,5,6,7),

- elastic means (9) applied to said release lever (4),
adapted to oppose the rotation thereof caused by the
force exerted by the mainspring (23) on the firing pin (13)
held back by the detent pawl (24).
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Description
Technical field

[0001] The invention relates to the sector of weapons.
[0002] More in detail, the invention relates to a firing
mechanism for a sporting firearm, and precisely of car-
bine type.

Background art

[0003] A carbine firearm essentially comprises a stock,
a barrel with chamber, a breech block and a firing mech-
anism.

[0004] In general terms the breech block of a carbine
is provided with:

- amainspring, which can be loaded to counteract the
cocking force and can release the energy accumu-
lated during firing;

- afiring pin, which receives the elastic energy from
the mainspring and converts it into kinetic energy, in
the form of motion characterized by rectilinear tra-
jectory, so as to strike the primer of the round of
ammunition with force, causing it to explode.

[0005] The firing mechanism is the assembly of me-
chanical parts destined to cause, when operated by the
shooter, release of the firing pin that produces the impact
thereof against the bottom of the round of ammunition
contained in the chamber.

[0006] In order to operate, the firing mechanism must
be provided with a ratchet, the purpose of which is to hold
back the mainspring or the firing pin in the cocking posi-
tion, through a detent pawl. This latter in turn counteracts
a trigger pawl that is operated, through sliding, by a con-
trol mechanism composed of various elements and le-
vers located at the end of which is the trigger, i.e., an end
lever on which the finger of the shooter rests and that,
under the pulling action of the shooter, activates the as-
sembly of the components of the firing mechanism.
[0007] A conventional firing mechanism comprises:

- arelease lever comprising a detent pawl adapted to
cooperate reversibly with the firing pin ofthe weapon;

- atrigger;

- aplurality of levers, interposed between said trigger
and said release lever, adapted, upon activation of
saidtrigger, to cause the rotation of said release lever
about its fulcrum and to free the firing pin;

- acontainment structure (8) adapted to house all the
aforesaid components,

[0008] The most widely used firing mechanisms are
sear devices, consisting of a first sear belonging to the
trigger pawl and a second sear belonging to one of the
levers connected to the trigger.

[0009] Said first and said second sear engage with
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each other, partially overlapping, during loading of the
firearm, slide in relation to each other during actual firing
until they disengage completely, with consequent yield-
ing of the detent pawl, release of the preloaded firing pin
and priming of the round of ammunition.

[0010] Firing mechanisms must be fluid in the mutual
movements of their components, to prevent deviation of
the firearm line of fire during activation of the trigger, and
at the same time precise, to ensure operating safety,
eliminating the possibility of unwanted accidental shots
going off.

[0011] In detail, in order for the shot to be successful,
it is fundamental for sliding between the two sears to be
as "fluid" as possible and for release of the firing pin to
be as "sharp" as possible.

[0012] To obtain sharp and fluid firing, the sears must
be very smooth, hardened and mirror polished, and there
must be substantially no friction between them. There-
fore, itis clearthatthe overlapped portion of the two sears
must be as small as possible.

[0013] Managing very light firing mechanisms is much
more difficult and there is always the risk of the shot being
fired accidentally, but if they are correctly dosed, they
can have excellent performance. However, it is funda-
mental for the release to always be clear and clean and
for shooter to be able to decide the exact moment at
which to fire the shot and to do so the trigger must not
be subject to frictions and delays.

[0014] Besides these objective difficulties during use,
the firing devices described above have an evident dis-
advantage: the compression force of the mainspring,
usually around 15 kg, rests, atleast until the time of firing,
on an extremely small portion of the overlapping sears,
with the risk of friction occurring.

[0015] Moreover, the components of the firing mech-
anism, in particular the levers and the sears, over time
can become worn and interact with one another with
greater difficulty also causing frictions and compromising
the efficacy of the device.

[0016] Optimal setting of the firearm, and hence also
of the firing mechanism, is therefore extremely difficult
and must necessarily be customized by the shooter con-
sidering, time by time, the boundary conditions, making
it necessary to disassemble and reassemble the firearm,
without being able to check the new settings until the
weapon has been completely reassembled again.

Presentation of the invention

[0017] The invention intends to overcome these limits,
producing a firing mechanism for a sporting firearm that
is precise, to ensure sharp and fluid firing, but which is
at the same time safe to avoid accidental yielding of the
ratchet that blocks the breech block.

[0018] Another object of the invention is to minimize
the resistance to release of the firing pin that must be
overcome by the user pressing the trigger, also offering
the user the opportunity to adjust this resistance as a
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function of his/her sensitivity to release of the shot.
[0019] These objects are achieved with a firing mech-
anism for a sporting firearm of the type comprising a bar-
rel with a chamber, a breech block comprising a firing pin
driven by a mainspring and positioned to strike a round
of ammunition contained in said chamber, and a firing
mechanism adapted to cooperate with said firing pin,
where said firing mechanism comprises:

- arelease lever comprising a detent pawl adapted to
cooperate reversibly with said firing pin;

- atrigger;

- aplurality of levers, interposed between said trigger
and said release lever, adapted, upon activation of
said trigger, to cause the rotation of said release lever
about its fulcrum and to free said firing pin;

- acontainment structure adapted to house said com-
ponents,

characterized in that it further comprises elastic means
applied to said release lever, and adapted to oppose the
rotation thereof caused by the force exerted by the main-
spring on the firing pin held back by the detent pawl.
[0020] According to afirst aspect of the invention, said
elastic means are applied to said release lever on the
opposite side to said detent pawl with respect to the ful-
crum of the lever.

[0021] Advantageously, said elastic means comprise
a coil spring.

[0022] In particular, said coil spring comprises a first
and a second end, where said first end is associated with
said release lever, and said second end is associated,
at least indirectly, with said containment structure of said
firing mechanism.

[0023] Ina preferred variant of the invention, said elas-
tic means comprise means for regulating the elastic force
of said coil spring.

[0024] Advantageously, said regulating means com-
prise a screw accessible from outside said containment
structure.

[0025] According to further aspects of the invention,
said regulating means comprise a lever rotatingly asso-
ciated with said containment structure and having a first
and a second arm, where:

- said first arm is associated with the second end of
said coil spring;
- said second arm is associated with said screw,

where the reversible turning of said screw causes the
rotation of said lever aboutits fulcrum and the consequent
extension, or release, of said coil spring.

[0026] A firing mechanism for a sporting firearm ac-
cording to the invention has many advantages.

[0027] The elastic means associated with the firing
mechanism minimize the resistance to the release of the
firing pin, partially offsetting the force exerted by the
spring of the breech block on the detent pawl.
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[0028] In this way the user, acting on the trigger, must
overcome a minimum force to cause rotation of the re-
lease lever and thus disengagement of the firing pin by
the detent pawl, also attenuating sliding and friction on
the sears, ensuring fluid and sharp firing.

[0029] Attenuation on the sears can be dosed by off-
setting the pressing force of the spring of the breech block
by means of the resistive elastic force of the coil spring.
[0030] The elastic force of the coil spring adapted to
oppose the force exerted by the mainspring of the firing
pin on the detent pawl can be calibrated through specific
regulating means.

[0031] The user of the firearm, acting on these regu-
lating means, can modify the pressure that he/she must
exert on the trigger to overcome the pressing force re-
sponsible for the friction between the sears, to take ac-
count of its sensitivity, of a wide variety of environmental
disturbance or wear factors that can occur and that can
interfere with the precision of the shot and with the effi-
cacy of the firing mechanism.

[0032] Saidregulating means are advantageously ac-
cessible from outside the firearm and thus make rapid
and constant adjustment of the firearm possible without
the need to disassemble and reassemble it.

[0033] The arrangement of said regulating means of
the elastic means, accessible from outside the firearm
by means of the rotation of a screw makes the regulation
simple and immediate.

Brief description of the drawings

[0034] The advantages of the invention will be more
apparent below, in the description of a preferred embod-
iment, provided by way of nonlimiting example, and with
the aid of the drawings, wherein:

Figs. 1-3 represent, in partial longitudinal section, a
firing mechanism for a sporting firearm according to
the invention, in three different operating steps of the
firing mechanism;

Fig. 4 represents, in partial longitudinal section, a
detail (regulating means) of the firing mechanism ac-
cording to the invention.

Detailed description of preferred embodiments of the in-
vention

[0035] With reference to Figs. 1-3, a portion of a sport-
ing firearm A with firing mechanism 1 according to the
invention is shown.

[0036] Said firearm A substantially comprises:

- abarrel 2 with chamber, provided with a longitudinal
axis inside which around of ammunition M can travel;

- abreech block 3, activatable through a control knob
33, and comprising a mainspring 23, which can
transfer the cocking force to a firing pin 13 during
firing;
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- afiring mechanism 1, adapted to cooperate with said
firing pin 13 to determine the impact against the
round of ammunition M and cause the explosion
thereof.

[0037] Said firing mechanism 1 comprises:

- arelease lever 4, pivoted in a fulcrum 14 and having
a first 4 and a second 4" end, comprising, along its
arm, a detent pawl 24, adapted to reversibly coop-
erate with said firing pin 13;

- atrigger 5;

- a plurality of levers 6, 7, interposed between said
trigger 5 and said release lever 4, adapted, upon
activation of said trigger 5, to cause the rotation of
said release lever 4 about its fulcrum 14 and to free
said firing pin 13;

- a containment structure 8 adapted to house said
components.

[0038] In detail, said levers comprise a first lever 6,
responsible for travel of the trigger 5, and a second lever
7 (this latter defined in technical jargon detent counter-
pawl), both rotatingly associated with said containment
structure 8, respectively in a first 16 and in a second
fulcrum 17, and adapted to transmit a force, reducing it,
from said trigger 5 to said release lever 4.

[0039] The sears that determine the efficacy of the ac-
tual firing mechanism 1 are located between said second
lever 7 and said release lever 4.

[0040] A first sear 40 belongs to said release lever 4,
obtained at the first end 4’ thereof, and a second sear 70
belongs to said second lever 7 connected to the trigger 5.
[0041] Said first 40 and said second 70 sear mutually
engage, partially overlapping, during loading of the fire-
arm A (Fig. 2), slide in relation to each other during the
actual firing until they become completely disengaged,
with consequent yielding of the detent pawl 24, release
of the firing pin 13 preloaded by the spring 23 of the
breech block and priming of the round of ammunition M
(Fig. 3).

[0042] In the variant illustrated, said firing mechanism
1 further comprises elastic means applied to said release
lever 4, and adapted to oppose its rotation determined
by the action of said trigger 5 or, in other terms, to oppose
the force transferred by the mainspring 23 to the detent
pawl 24.

[0043] In particular, said elastic means are applied to
said release lever 4 on the side opposite said detent pawl
24 with respect to the fulcrum 14 of the lever.

[0044] With reference to Fig. 4, said elastic means
comprise a coil spring 9 having a first 9" and a second
9" end.

[0045] Thefirstend 9’ of said coil spring 9 is associated
with the second end 4" of said release lever 4; the second
end 9" of said coil spring 9 is instead associated with said
containment structure 8 of said firing mechanism 1.
[0046] Said elastic means comprise means 10 for reg-
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ulating the elastic force of said coil spring 9.

[0047] Said regulating means 10 comprise a calibra-
tion screw 11, accessible from outside said containment
structure 8, and hence from outside the firearm A, and
an L-shaped lever 12 rotatingly associated with said con-
tainment structure 8.

[0048] Said L-shaped lever 12 comprises a first 12a
and a second 12b arm.

[0049] Said firstarm 12ais associated with the second
end 9" of said coil spring 9, while said second arm 12b
is in supporting constraint with said screw 11.

[0050] Operation of the firing mechanism 1 according
to the invention is described below.

[0051] In the initial condition represented by Fig. 1, i.e.
before firing, when the breech block 3 of the firearm A is
still open, the round of ammunition M is inserted in the
chamber of the barrel 2, and the breech block 3 is still
not cocked.

[0052] The firing mechanism 1 is in neutral position:
the detent pawl 24 is not engaging the firing pin 13, the
sears 40, 70 of the release lever 4 and of the second
lever 7 connected to the trigger 5 are not in contact.
[0053] In the condition of preparing the firearm A rep-
resented by Fig. 2, the breech block 3 of the firearm A is
closed and the firing mechanism 1 is calibrated by the
user, i.e., the shooter.

[0054] Acting onthe knob 33 of the breech block 3, the
shooter cocks the firing pin 13 preloading the mainspring
23, and the firing mechanism 1 is arranged in locked con-
figuration: the detent pawl 24 blocks the firing pin 13 fully
absorbing the pressing force of the mainspring 23; the
two sears 40, 70 are in contact with each other, partially
overlapped.

[0055] To calibrate the firing mechanism 1 the user, in
relation to his/her experience and sensitivity, to the fea-
tures of the firearm, to the type of projectile used, to ex-
ternal environmental factors, etc...., acts on the regulat-
ing means 10 of the elastic means.

[0056] Reversible turning of said screw 11 causes the
rotation of said lever 12 about its fulcrum 22 and the con-
sequent extension, or release, of said coil spring 9.
[0057] The user proceeds in steps.

[0058] Firstly, the user screws the calibration screw 11
and loads the coil spring 9 as much as possible, increas-
ing its extension and thereby absorbing all the force trans-
ferred to the detent pawl 24 by the firing pin 13 pushed
by the mainspring 23. In this situation, even if the trigger
5 is pressed no shot is fired because the resistive force
of the coil spring 9 is greater than the force of the main-
spring 23 of the breech block 3.

[0059] Proceeding delicately, the user gradually un-
screws the calibration screw 11 relaxing the coil spring
9 until finding the right point of balance between the force
that is absorbed by the detent pawl 24 and the force ex-
erted on the coil spring 9, the sum of which must be just
below 15 kg transferred by the mainspring 23 of the
breech block 3.

[0060] After calibration has taken place the shot can
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be fired, pressing the trigger 5, which will be light, sharp
and fluid, according to regulation.

[0061] When the firing operation begins, the weapon
A must be immobile and the previous operations, cali-
bration of the firearm, breathing and aiming, must have
already been carried out successfully.

[0062] The firing operation is composed of a first half
and a second half, this latter responsible for disengage-
ment of the firing pin 13 by the detent pawl 24.

[0063] In the final condition represented by Fig. 3, i.e.,
when the shot has been fired, the sears 40, 70 are com-
pletely disengaged, with consequent rotation of the re-
lease lever 4 and yielding of the detent pawl 24, release
of the preloaded firing pin 13 and priming of the round of
ammunition M.

Claims

1. Firing mechanism (1) for a sporting firearm (A) of the
type comprising a barrel (2) with a chamber, a breech
block (3) comprising afiring pin (13) driven by a main-
spring (23) and positioned to strike a round of am-
munition (M) contained in said chamber, and a firing
mechanism (1) adapted to cooperate with said firing
pin (13), where said trigger device (1) comprises:

- a release lever (4) comprising a detent pawl
(24) adapted to cooperate reversibly with said
firing pin (13);

- a trigger (5);

- a plurality of levers (6, 7), interposed between
said trigger (5) and said release lever (4), adapt-
ed, upon activation of said trigger (5), to cause
the rotation of said release lever (4) about its
fulcrum (14) and to free said firing pin (13);

- a containment structure (8) adapted to house
said components (4,5,6,7),

characterized in that it further comprises elastic
means applied to said release lever (4), and adapted
to oppose the rotation thereof caused by the force
exerted by the mainspring (23) on the firing pin (13)
held back by the detent pawl (24).

2. Firing mechanism (1) according to claim 1, charac-
terized in that said elastic means are applied to said
release lever (4) on the side opposite said detent
pawl (24) with respectto the fulcrum (14) of the lever.

3. Firing mechanism (1) according to claim 1, charac-
terized in that said elastic means comprise a coil

spring (9).

4. Firing mechanism according to claim 3, character-
ized in that said coil spring (9) comprises a first end
(9’) and a second end (9"), where said first end (9°)
is associated with said release lever (4), and said
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second end (9") is associated, atleast indirectly, with
said containment structure (8) of said firing mecha-
nism (1).

Firing mechanism (1) according to claim 3, charac-
terized in that said elastic means comprise means
(10) for regulating the elastic force of said coil spring

9).

Firing mechanism according to claim 5, character-
ized in that said regulating means (10) comprise a
screw (11) accessible from outside said containment
structure (8).

Firing mechanism according to claim 5, character-
ized in that said regulating means (10) comprise a
lever (12) rotatingly associated with said contain-
ment structure (8) and having a first arm (12a) and
a second arm (12b), where:

- said first arm (12a) is associated with the sec-
ond end (9") of said coil spring (9);

- said second arm (12b) is associated with said
screw (11), where the reversible turning of said
screw (11) causes the rotation of said lever (12)
about its fulcrum (22) and the consequent ex-
tension, or release, of said coil spring (9).
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