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(54) Mechanism for loading and feeding a semi-automatic rifle and its operating method

(57) A mechanism for loading and feeding cartridg-
es (12) in a semi-automatic rifle comprises a breech-
block carrier (14), slidably guided in a housing (11) of
the rifle, a breechblock (15) slidably supported by said
breechblock carrier (14), a lifter (35) intended for lifting
one of the cartridges (12) from the level of a tank tube
(33) to the level of the chamber (23) of the rifle, a breech-
block stopping tooth (37) suitable for locking the breech-

block carrier (14) and the breechblock (15) in open po-
sition, a lifter stopping tooth (36), suitable for unlocking
the lifter so as to allow the breechblock (15) and the
breechblock carrier (14) to be unlocked so as to allow
its manual opening manoeuvre so that the breechblock
carrier (14) stays open without the need for the user to
keep it so allowing easy replacement, loading or manual
elimination of one or more cartridges.
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Description

[0001] The present invention concerns a mechanism
for loading and feeding a semi-automatic rifle and its op-
erating method.
[0002] In particular, the invention concerns a mecha-
nism for loading and feeding the cartridge in the cham-
ber of an inertia operation semi-automatic hunting rifle
with shot cartridges.
[0003] For some time inertia operation rifles have
been known, in which the kinetic energy of the breech-
block group is exploited, sliding open backwards follow-
ing the blasting of the cartridge, to obtain the expulsion
of the cartridge case and the loading of the next car-
tridge in the chamber.
[0004] In feeding and loading systems currently exist-
ing, the breechblock remains in open position only
thanks to the presence of levers or buttons which, on
the one hand make the rifle more complex as well as
expensive, but on the other hand make the replacement
of the cartridge impractical.
[0005] In other known systems, the breechblock re-
mains open only if held with the hand which simultane-
ously supports the weight of the rifle, whereas with the
other hand the changing of the cartridge is carried out.
[0006] In yet other systems, by pulling the cocking clip
the breechblock is taken to the switch limit unlocking a
cartridge from the tank tube and taking it into the cham-
ber preventing the replacement and insertion of an outer
cartridge taken from the cartridge belt.
[0007] The purpose of the present invention is that of
providing a mechanism for loading and feeding a semi-
automatic rifle which allows the aforementioned draw-
backs to be avoided providing a simple and safe system
which allows the loading and replacement of the car-
tridge from the chamber in any easy and quick manner,
an operation which is, moreover, frequent in the case of
a tank which fires just three shots.
[0008] Indeed, it should be remembered that, accord-
ing to the current hunting regulations, the use of a max-
imum of three cartridges is permitted of which one is in
the chamber and two are in the tank.
[0009] This purpose according to the present inven-
tion is accomplished by realising a loading and feeding
mechanism according to that which is outlined in claim
1.
[0010] Further characteristics of the invention form
the object of claims 2 to 7.
[0011] An operating method of the mechanism ac-
cording to the invention forms the object of claim 8 and
thereafter.
[0012] The mechanism for loading and feeding a
semi-automatic rifle according to the invention compris-
es a lifter and a lifting stop tooth suitable for unlocking
the lifter and taking the breechblock group to the switch
limit, allows the breechblock carrier to always be kept
open, both with cartridges in the tank and in the absence
of cartridges, without the need to hold it by hand and

without the help of specific levers or buttons intended
for the purpose, in this way allowing easy loading and
fast replacement of the cartridge in the chamber.
[0013] The characteristics and advantages of the
mechanism for loading and feeding a semi-automatic ri-
fle and its operating method according to the present
invention shall become clearer from the following de-
scription, given as an example and not for limiting pur-
poses, referring to the attached schematic drawings, in
which:

figures 1 to 5, 7, 9, 11, 12, 13, 15, 17, 21, 22, 24,
26, 28, 30, 31, 32, 35 illustrate in a side section view
a detail of the rifle carrying the mechanism accord-
ing to the invention during various operating steps;
figure 6 is a view from below of the detail of figure 5;
figure 8 is a view from below of the detail of figure 7;
figure 10 is a view from below of the detail of figure
9;
figure 14 is a view from below of the detail of figure
13;
figure 16 is a view from below of the detail of figure
15;
figure 18 is a view from below of the detail of figure
17;
figures 19, 20, 33, 34 are views from below of the
detail of a rifle during various operating steps;
figure 23 is a view from below of the detail of figure
22;
figure 25 is a view from below of the detail of figure
24;
figure 27 is a view from below of the detail of figure
26;
figure 29 is a view from below of the detail of figure
28;
figure 36 is a view from below of the detail of figure
35.

[0014] With reference to the figures, a casing 10 of a
semi-automatic hunting rifle houses, inside of its hous-
ing 11, the sear, loading and feed mechanisms for the
firing of shot cartridges 12.
[0015] In particular, inside a breech 13, consisting of
the extension of the barrel of the rifle in the housing 11,
a breechblock carrier 14 slides carrying, arranged inside
of it, the breechblock 15.
[0016] Between the breechblock 15 and the breech-
block carrier 14 an inertia spring 16 is placed the func-
tion of which is that of compressing during the back-
wards motion, or recoil, of the breechblock 15 following
firing to then restore its elastic energy, until a certain
compression threshold is exceeded, trusting the
breechblock carrier 14 which possesses a relatively
large mass.
[0017] The breechblock carrier 14 in backwards mo-
tion recoils and frees the latch 17 protruding from the
breechblock 15.
[0018] Said latch 17, during the whole of the firing step
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is engaged in a seat 18 realised in the breech 13 so as
to lock making the breech 13 and the breechblock 15
integral.
[0019] The latch 17 engages at the bottom with a
cocking clip 19 consisting of a pin which crosses the
breechblock 15, to allow its unlocking once a shot is
fired.
[0020] A firing pin 20 is arranged along the longitudi-
nal axis of the breechblock carrier 14 and of the breech-
block in a central position to strike the centre of the base
plate 21 of the cartridge 12, when it is inserted in the
chamber 23 of the rifle.
[0021] At the centre of the base plate 21 of the car-
tridge, indeed, the capsule is arranged which, struck by
the firing pin 20, starts of the blast.
[0022] The feeding and loading mechanism compris-
es a cartridge stopping lever 30 arranged on one side
of the housing and having an actuation dowel 31, which
acts as a hinge being pivoted along the side of the hous-
ing, and a return spring 32 which takes the lever back
into rest position.
[0023] With one of its two ends 30' the lever 30 makes
contact with the base plate of the cartridge 12 present
at the inlet of a tank tube 33 intended for housing the
cartridges and arranged below the chamber.
[0024] The feeding and loading mechanism also com-
prises a lifter 35 or spoon, intended to lift a cartridge 12
from the level of the tank tube 33 to the level of the over-
lying chamber 23 for loading.
[0025] The lifter 35 is locked in lowered position until
a new cartridge 12 arrives, through engagement of a
stop tooth 36 of the lifter arranged near to the rear por-
tion of the lifter 35 with respect to the inlet end of the
cartridge 12.
[0026] After firing, the breechblock carrier 14 recoils
and continues its stroke until the cartridge case is eject-
ed, after which it either remains open held by a breech-
block stop tooth 37, or it returns into locking position
putting another cartridge in the chamber.
[0027] Conventionally, in the housing there is the sear
mechanism comprising a hammer 38, ratchets and piv-
oting pins suitable, respectively, for holding the mecha-
nisms and for allowing the rotation thereof, and a trigger
39 through which the user can act to fire.
[0028] For a better understanding of the purposes and
advantages of the invention it is suitable to make a ref-
erence to the various possible ways of operating the rifle
and the various operations to be carried out in each way
of operating.

- Manual replacement and loading of the cartridge
from the tank tube to the chamber.

With reference to figures 1 to 12, in the present
case the rifle has the breechblock 15 closed and
has a cartridge 12 in the chamber 23 which. must
be replaced with another cartridge 12 present inside
the tank tube 33, and for such a purpose the follow-
ing operations are carried out:

a) pull the cocking clip 19 and take the breech-
block carrier 14 to the switch limit, the cartridge
which was in the chamber is ejected, whereas
the breechblock carrier 14 remains open since
it is held by the breechblock stop tooth 37;
b) press, preferably with the thumb, the base
plate 21 of the cartridge 12 which is inside the
tank tube 33 to take the new cartridge from the
tank tube 33 to the chamber 23, then the car-
tridge stopping lever 30, thanks to its return
spring 32, returns into rest position, unlocking
the cartridge 12 and allowing it to come out from
the tank tube 33.

The cartridge, coming out from the tank
tube 33, stops its stroke against the stop tooth
36 of the lifter 35, unlocking the lifter itself. The
lifter 35 at this point rises taking the cartridge
into position for loading and freeing the breech-
block carrier 14 from the grip of the stop tooth
37, the breechblock carrier advances and
thrusts the cartridge until it is inside the cham-
ber ready for firing.

The operations described in a) and b) can
also be reversed, i.e. it is possible to first make
the new cartridge come out from the tank tube,
taking it on the lifter to below the carrier, then
to eject the cartridge which was in the chamber
by pulling the clip.

In such a case the carrier is not held by the
breechblock stop tooth, since the lifter is al-
ready free to rise and the new cartridge is put
in the chamber automatically.

- Manual replacement and loading of the cartridge di-
rectly to the chamber (figures 1 to 6, 13, 14, 11, 12
and once again 1).

In this case the tank tube is empty, or else the
cartridges present in it are not intended to be used.
The rifle has the cartridge in the chamber which
must be replaced with another cartridge taken from
the cartridge belt and inserted manually, and for
such a purpose the following operations are carried
out:

c) pull the cocking clip 19, take the breechblock
carrier 14 to the limit switch, the cartridge which
was in the chamber is ejected, whereas the
breechblock carrier 14 remains open since it is
held by the breechblock stop tooth 37;
d) insert the new cartridge, taken from the car-
tridge belt or from a pocket, in the rifle above
the lifter 35 through an opening present on the
casing;
e) press, with the hand, the stop tooth 36 of the
lifter 35 unlocking it, the lifter 35 at this point
rises taking the cartridge into position for load-
ing and freeing the breechblock carrier 14 from
the grip of the stop tooth 37, the breechblock
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group advances, thrusted by its return spring
and thrusts the cartridge until it is inside the
chamber ready for firing.

- Manual loading of the cartridges in the tank tube
(figures 15 to 23), the cartridge stopping lever 30 is
in rest position and stays in such a position thanks
to its return spring 32, the tank tube 33 is empty,
and for such a purpose the following operations are
carried out:

f) press the stop tooth 36 of the lifter 35, unlock-
ing it;
g) lift the lifter so as to allow access to the inlet
of the tank tube 33, the lifter 35, rising, inter-
feres with the tilted plane present in the rear
part of the cartridge stopping lever 30 allowing
it to slightly rotate and to displace its end 30'
inside the access zone of the cartridge in the
tank tube 33, the lever 30 remains in such a
position until the lifter 35 is raised;
h) introduce the cartridge into the tank tube 33
preferably with a thumb, such an operation de-
termines a flexing of the end 30' of the cartridge
stopping lever 30 until the cartridge is com-
pletely inside the tube, by releasing the thumb,
the cartridge is held inside the tank tube 33 by
the end 30' of the cartridge stopping lever 30
which in the meantime has recovered its flexing
and upon which now presses the base plate of
the inserted cartridge;
i1) repeat step h) for the introduction of the oth-
er cartridges; alternatively:
i2) release the lifter 35 which, pulled back by
the spring of the breechblock stopping tooth 37,
returns into its rest position, the cartridge stop-
ping lever 30, with one or more cartridges in the
tank tube 33 which press against its end 30',
maintains the assumed position and does not
manage to go back into its rest position, in this
way allowing the holding of the cartridges in the
tube itself.

In the case in which the tank tube 33 is not
empty, the lifter shall already be in the position
described in g).

- Automatic loading of the cartridge from the tank
tube to the chamber, during the firing step, see fig-
ures 24 to 30 and once again figures 12 and 1.

Before the shot begins, the lifter 35 is in rest
position, locked by its stop tooth 36, whereas the
cartridge stopping lever 30, since there are one or
more cartridges in the tank tube 33 which press
against its end 30', maintains the assumed position
and does not manage to return into its rest position,
in this way allowing the holding of the cartridges in
the tube itself, and for such a purpose the following
operations are carried out:

l) press the trigger 39, at the start of the shot
the recoil of the firearm ensures that the car-
tridges present in the tank tube 33 maintain
their position whereas the whole of the firearm
recoils backwards including the cartridge stop-
ping lever 30 which is integral with it, the car-
tridge stopping lever 30, no longer held by the
base plate of the cartridge in the tank, and since
the lifter 35 is lowered, it no longer has obstruc-
tions and can return to take up its rest position.
In this situation, the end 30' of the cartridge
stopping lever 30 no longer obstructs the es-
cape of the cartridge from the tank tube 33
which therefore comes out freely stopping
against the stop tooth of the lifter 36. During its
stroke the cartridge 12 meets the tilted plane of
the rear part of the cartridge stopping lever 30,
thus making the lever itself rotate which, with
its end 30' returns to reset the locking condition
stopping the next cartridge inside the tank tube
33.

The cartridge which has come out from the tank
tube 33 stops its stroke against the stop tooth 36 of
the lifter 35, unlocking the lifter itself which rises to
take the cartridge into position for going into the
chamber, the breechblock carrier 14 which after fir-
ing is set back and has ejected the spent cartridge
case, not being held by its stop tooth 37, once again
advances, thrusted by its return spring, thus putting
the new cartridge in the chamber ready for the next
shot.

- Direct elimination of all of the cartridges from the
tank tube (figures 31 to 36), for such a purpose the
following operations are carried out:

m) press the stop tooth 36 of the lifter 35, un-
locking it and lift the lifter so as to allow access
to the mouth of the tank tube 33;
n) press, preferably with a thumb, the base
plate of the cartridge present inside the tank
tube 33 and cause a slight flexing on the end
30' of the cartridge stopping lever 30, the car-
tridge at this point comes out from tank tube 33,
whereas the next one is held in the tube by the
end 30' of the cartridge stopping lever 30 which
in the meantime has recovered the flexing and
upon which the base plate of the next cartridge
now presses;
o) repeat the operation described in n) to elim-
inate further cartridges 12.

Claims

1. Mechanism for loading and feeding cartridges (12)
in a semi-automatic rifle comprising:
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- a breechblock carrier (14), slidably guided in a
housing (11) of the rifle;

- a breechblock (15) slidably supported by said
breechblock carrier (14);

- a lifter (35) intended for lifting one of the car-
tridges (12) from the level of a tank tube (33)
suitable for housing the reserve cartridges to
the level of the chamber (23) of the rifle;

- a breechblock stopping tooth (37) suitable for
locking the breechblock carrier (14) and the
breechblock (15) in open position, character-
ised in that it comprises a lifter stopping tooth
(36) hinged in said housing (11) near to the rear
portion of the lifter (35) with respect to the inlet
end of the cartridge (12) and suitable for un-
locking the breechblock (15) and the breech-
block carrier (14) so as to allow its manual
opening manoeuvre so that once the opening
switch limit has been reached, the breechblock
carrier (14) stays open without the need for the
user to keep it so allowing easy replacement,
loading or manual elimination of one or more
cartridges.

2. Mechanism according to claim 1, characterised in
that said lifter stopping tooth (36) is realised so as
to ensure that by unlocking the lifter (35) allows it to
be lifted to take the cartridge (12) into position for
going into the chamber and freeing the breechblock
carrier (14) from the engagement of the breech-
block stopping tooth (37).

3. Mechanism according to claim 2, characterised in
that said lifter stopping tooth (36) is arranged so as
to be unlocked from contact with the base plate (21)
of the cartridge (12) when it is arranged on the lifter
(35) to allow it to be lifted.

4. Mechanism according to claim 3, characterised in
that it also comprises a cartridge stopping lever (30)
for holding said cartridges (12) inside said tank tube
(33) through pressing of an end (30') thereof against
the base plate (21) of the cartridge (12).

5. Mechanism according to claim 4, characterised in
that said lever (30) is arranged along a side of the
housing and is equipped with a dowel (31) for its
actuation and a return spring (32) to take the lever
back to its rest position in which the end (30') does
not hold the cartridge (12) in the tank tube (33).

6. Mechanism according to claim 3, characterised in
that it also comprises a cocking clip (19) realised in
the form of a pin crossing the lower portion of the
housing (11) suitable for freeing the breechblock
carrier (14).

7. Method for loading and feeding the semi-automatic

rifle with cartridges according to claims 1 to 6, char-
acterised in that it comprises, for the manual re-
placement and loading of the cartridge from the tank
tube to the chamber, the following operating steps:

a) pull the cocking clip (19) and take the breech-
block carrier (14) to the switch limit to eject the
cartridge (12) which was in the chamber mak-
ing the breechblock stop tooth (37) hold the
breechblock (15);
b) press, with a finger, the base plate (21) of the
cartridge (12) arranged in the tank tube (33) so
as to unlock the lever (30) and to free the car-
tridge (12) allowing it to come out from the tank
tube (33), so that said cartridge coming out from
the tank tube (33) stops its stroke against the
stop tooth (36) of the lifter (35) unlocking the
lifter itself, the lifter (35) rising taking the car-
tridge into position for being put into the cham-
ber and freeing the breechblock carrier (14)
from the grip of the stop tooth (37), the breech-
block carrier advances and thrusts the cartridge
until it is in the chamber for firing.

8. Method for loading and feeding the semi-automatic
rifle with cartridges according to claims 1 to 6, char-
acterised in that it comprises, for the manual re-
placement and loading of the cartridge directly into
the chamber, the following operating steps:

c) pull the cocking clip (19) and take the breech-
block carrier (14) to the limit switch, the car-
tridge which was in the chamber is ejected,
whereas the breechblock carrier (14) remains
open since it is held by the breechblock stop
tooth (37);
d) insert the new cartridge, taken from the car-
tridge belt or from a pocket, in the rifle above
the lifter (35) ;
e) press, with the hand, the stop tooth (36) of
the lifter (35) unlocking it, the lifter (35) rising
takes the cartridge into position for being put
into the chamber and freeing the breechblock
carrier (14) from the grip of the breechblock
stop tooth (37), allows breechblock to advance
with the consequent placing of the cartridge in
the chamber ready for firing.

9. Method for loading and feeding the semi-automatic
rifle with cartridges according to claims 1 to 6, char-
acterised in that it comprises, for the manual load-
ing of the cartridges in the tank tube, the following
operating steps:

f) press the stop tooth (36) of the lifter (35), un-
locking it;
g) lift the lifter so as to allow access to the inlet
of the tank tube (33), the lifter (35), rising, inter-
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feres with the tilted plane present in the rear
part of the cartridge stopping lever (30) allowing
it to slightly rotate and to displace its end (30')
inside the access zone of the cartridge in the
tank tube (33), the lever (30) remains in such a
position until the lifter (35) is raised;
h) introduce the cartridge into the tank tube (33)
preferably with a thumb, such an operation de-
termining a flexing of the end (30') of the car-
tridge stopping lever (30) until the cartridge is
completely inside the tube, by releasing the
thumb, the cartridge being held inside the tank
tube (33) by the end (30') of the cartridge stop-
ping lever (30) which has recovered its flexing
and upon which now presses the base plate of
the inserted cartridge;

10. Method for loading and feeding the semi-automatic
rifle with cartridges according to claim 9, character-
ised in that it also comprises the following operat-
ing step:

i1) repeat step h) for the introduction of other
cartridges (12).

11. Method for loading and feeding the semi-automatic
rifle with cartridges according to claim 9, character-
ised in that it also comprises the following operat-
ing step:

i2) release the lifter (35) which, pulled back by
the spring of the breechblock stopping tooth
(37), returns to its rest position.

12. Method for loading and feeding the semi-automatic
rifle with cartridges according to claims 1 to 6, char-
acterised in that it comprises, for the automatic
loading of the cartridge from the tank tube to the
chamber, the following operating steps:

l) press the trigger (39), at the start of the shot,
the recoil of the firearm ensures that the car-
tridges present in the tank tube (33) maintain
their position whereas the whole of the firearm
recoils backwards including the cartridge stop-
ping lever (30) which is integral with it, the car-
tridge stopping lever (30), no longer held by the
base plate of the cartridge in the tank, and since
the lifter (35) is lowered, it no longer has ob-
structions and can return to take up its rest po-
sition, the end (30') of the cartridge stopping le-
ver (30) no longer obstructing the escape of the
cartridge from the tank tube (33) allows it to
come out freely and stopping against the stop
tooth (36) of the lifter (35), during its stroke the
cartridge (12) meets the tilted plane of the rear
part of the cartridge stopping lever (30), thus
making the lever itself rotate which, with its end

(30') returns to reset the locking condition stop-
ping the next cartridge inside the tank tube (33),
the cartridge which has come out from the tank
tube (33) stops its stroke against the stop tooth
(36) of the lifter (35), unlocking the lifter itself
which rises to take the cartridge into position
for being put into the chamber, the breechblock
carrier (14) not being held by its stop tooth (37)
goes back to advance, putting the new car-
tridge into the chamber.

13. Method for loading and feeding the semi-automatic
rifle with cartridges according to claims 1 to 6, char-
acterised in that it comprises, for the direct elimi-
nation of all of the cartridges from the tank tube, the
following operating steps:

m) press the stop tooth (36) of the lifter (35),
unlocking it and lift the lifter so as to allow ac-
cess to the mouth of the tank tube (33);
n) press, with a finger, the base plate of the car-
tridge present inside the tank tube (33) and
cause a slight flexing on the end (30') of the car-
tridge stopping lever (30), the cartridge point
coming out from tank tube (33), the next one
being held in the tube by the end (30') of the
cartridge stopping lever (30);
o) repeat the operation described in n) to elim-
inate further cartridges (12).
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