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Name of the document: Specification
Title of the invention: Firearm
5 Technical Fieid of the iﬁvention:
The invention concerns an automatic firearm.

Background of the invention:
10

For small calibre automatic firearms, there are two types
of mechanisms according to the designated wuse, in

particular:

15 - Firing mechanisms from the closed bolt characterized
by the presence of a cartridge in the ammunition
chamber before firing (set off by applying pressure on
the trigger), the operating group being in a ready to
fire position and only pressure applied to the trigger

20) releases the firing mechanism and strikes the

ammunition; and,

- Open bolt mechanism, characterized by the absence of a
cartridge in the chamber before the start of firing

25 (also set off by applying pressure on the trigger),
the operating group being held in a back position and

released when pressure is applied to the trigger, the

mechanism must then insexrt a cartridge iﬁtp the

chamber and lock it Dbefore releasing the firing

30 mechanism and striking the ammunition.

The design for firing with closed bolt is used mainly for
rifles because it makes the firearm more accurate, with a
high hit probability with the first shet, and less
35 susceptible to contamination from the environment (gand and

:dust, mud) .
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This design has the major drawback of allowing firing a
limited number of cartridges over a given period (firing
conditionsi, because after the number of cartridges have
been shot, the chamber and barrel heat up considerably, and
1f the firing stops with a cartridge loaded in the chamber,

it can heat up to the point of spontaneous combustion.

This self-ignition of the propellant in the cartridge is

commcnly called cook-off,

To counter this major drawback, an open bolt firing design
is currently used. It is characterized by the fact that
before firing, all the operating group is held in retracted

position and that there is no ammunition in the chamber.

When pressure is applied to the trigger, the operating
group is released: a cartridge is fed into the chamber,
which 1s then struck at the end of the forward run of the

mechanism.

This open bolt functioning principle is regularly used in
machine-guns, providing them with a capability of firing
high wvolumes of ammunitién without the risk of self-

ignition of the ammuniticn.

The inconvenience of this design is in the 1limited
accuracy, which is not as good as it is with a firearm
firing from the closed bkolt position, and a lower
resistance toc fouling since when the firing stops, the

mechanism is in the back positieon and the chamber is open
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and exposed to contaminaticn frem detritus, dust or other

environmental pollutiocn.

Scma firearms have been designed to make up for these
flaws. It is mainly the case of the FG-42 automatic rifle
and the Johnson Machine Gun which .were firing semi-
automatic from the closed bolt position, and automatic
firing from the open bolt position . These firearms only
provide incomplete solutions to the problem, since the
self-ignition risk still exists in semi-automatic firing
mode and these firearms are still less pracise and exposed
to environmental pollution when they are used in automatic

firing mods.

Summary of the Invention:

The objective cf this invention is to avoid the above-
mentioned inconveniences and applies to an automatic
firearm with firing mode selector to be able to use both
automatic firing mode and semi-automatic firing mode, and
which 1is characterized by the fact that the firearm is
equipped with a firing mechanism with a selection control,
which enables to operate the firearm in closed bolt firing
mode or open bolt firing mode, this in both automatic

firing mode as well as semi-automatic firing mode.

The selection of the semi-automatic or automatic firing
mode is made using a selector easily manipulated by the

user,

The selection of closed or open bolt firing mode 1is
preferably made using a thermal actuator connected to the
barrel,
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This actuator is activated by the heat coming from the
parrel, which makes the mechanism switeh from closed bolt
mode to open bolt mode before the barrel reaches the
critical temperature level as of which there is a risk of
self-ignition of the cartridge if it stays long enough in

the chamber.

Tn this way, the firearm can be accurate and more reliable
when the temperature of the barrel is low and also allows

firing of high volumes of ammunitions without risking the

self-ignition problem (cook-oIf) of the cartridge.

The invention concerns an automatic firearm, which
includes:
- A thermal actuator connected to the barrel;
- A mechanism that transfers the movement of the thermal
actuator to a control rod;
- A control rod;
- A firing mechanism that includes a hammer, a catch,
called slide catch, and elements to synchronize these

two parts.

The invention also concerns a firing mechanism applicable

to a firearm, based on the invention.
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5
Brief Description of the Drawings:

Figure 1 is the lateral view of an automatic firearm
according to the invention:;

Figure 2 is a view on a larger scale of the part
according to F2 in figure 1:;

Figure 3 is an exploded view in perspective of the
firearm in figure 1;

Figure 4 is an exploded view of the firing mechanismn
according to F4 in figure 1;

Figure 5 is a left lateral view of the mechanical
assembly of the firearm in figure 1, but without the
metal plates and frame;

Figure 6 is a view similar to figure 5 but of the
right side; )

Figures 7, 8 and 9 represent, on a larger scale, the
parts according to F7, F8 and F9 respectively in
figures 5 and 6 and in a rest situation with open
bolt semi-automatic firing mode;

Figure 10 represents, on a larger scale, the part

"according to F10 in figure 2 with certain parts taken

out;

Figures 11 to 14 are views similar to figure 8, but at
different moments in succession during firing;

Figures 15 and 16 are views similar to figures 8 and
10 respectively, but in rest situation with open bolt
automatic firing mode;

Figures 18 and 19 are lateral views similar to figures
8 and ¢ respectively, but in rest situation with
closed bolt semi-automatic firing mode;

Figures 20 to 22 are views similar to figure 18, but

at different moments of the firing:

Figure 23 is a view similar to figure 8 but in rest
situation with closed bolt automatic f£iring mode; and
Figure 24 is the same figure but when a shot is being

fired.



10

20

25

30

(30) JP 2010-101616 A 2010.5.6

Best mode for working the invention:

For clarity’s sake, an example of the embodiment of an
automatic firearm according to the invention is described
pelow on an illustrative basis and without being iimitative

in any way, with reference to the accompanying drawings,

Firearm 1 according to the invéntion comprises a recelver
2: an ammunition loader 3; a barrel 4 ; a trigger 5 and a
firing selector & with three positions, easily manipulated
py the user in Dbetween an automatic firing mode{indicated
by A) or a semi-automatic firing mode, meaning single shot

(indicated by 1), or in security mode (indicated by S).

Firearm 1 also comprises a slide 7 which is meunted in the
receiver in a sliding manner in the axial direction of the
parrel 4, between a retracted position and a forward
position in order to be able to load one of the cartridges
of the loader 3 in the ammunition chamber located in barrel

extension 4 of the barrel 4.

The slide 7 is equipped with a recoil spring 8, which

pushes the slide 7 in the direction of the barrel 4.

The slide 7 is equipped with a bolt 9 in order to be able
to lock a cartridge in the chamber in the forward position
of the slide 7, and a pin 10 that crosses through the glide
while sticking out at the back of the slide 7 and a

percussion mechanism to set off the pin 10.

The firing selector & and the trigger 5 are part of a

firing mechanism 11 that is presented in an exploded view

in figure 4 and that is linked by a transmission system 12
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to a thermal actuator 13, which, as in figures 5 and 6, is
mechanically connected by a connection ring 14 to the
barrel 4 and allows the transfer of the functioning from
« closed bolt » mode to « open bolt » mode when the
temperature of the barrel 4 reaches or exceeds a pre-
determined temperature and inversely controls the
transition from open bolt to closed bolt when the
temperature of the barrel becomes lower than a pre-

determined temperature.

The thermal actuator 13 is an actuator with phase change
material that includes, as represented by figure 7, a
cylinder 15 and a piston 16 that delimits a chamber 17
inside the cylinder 15, the chamber 17 being filled with a
material <that changes phase when reaching the above-
mentioned pre-determined temperature, this phase change is
accompanied by a significant volume change of 10% to 20%
and which, for example, goes from the solid state to the
liquid state and through the expansion due to the phase
change, generates a movement of the piston 16 in the

direction of the arrow A in figure 7.

This position of the piston 16 is transferred to the firing
mechanism 11 via the transmission system 12, which includes
a push rod 18, a rocker 19 that can pivot over an axis 20
and a push rod 21 connected to the firing mechanism il by a

control rod 22.

A release spring 23 forces the piston 16 to enter the
cylinder 15 of the thermal actuator 13 when the material

contained in the chamber 17 of the thermal actuator goes
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from the liquid state to the solid state, this transfer
from the liquid state to the solid state being accompanied

by a considerable volume contraction.

The firing mechanism 11 includes a hammer 24, which is part
of the firing device and which can pivot around an axis 25
of the receiver 2 to strike the pin 10 under the effect of
a spring 26 which is armed by the backward movement of the
slide 7 and which is released when the trigger 5 is
bressed, pivots around a pivot 27 and drives the hammer
catch 28.

The firing wmechanism 11 is presented in more detail in
figures 8 and 9 which show the fire arm in rest position

with the firing selector 6 in semi-automatic firing mode.

These figures show that the trigger 5 comprises a hammer
catch 28 supported by the pivot 27 to hold the hammer 24 in
an armed position as long as the trigger 5 is not pressed

and to release the hammer 24 when the trigger is pressad.

To this effect, the hammer 24 is equipped with a shoulder
29, which fits with the front side 30 of the hammer catch
28 that is fitted with a release spring 31 that holds this

front side 30 in front of the shoulder 29.
The trigger 5 is also equipped with a single shot catch 32
blocking the hammer 31 in an armed position as long as the

trigger 5 is not released after a shot is fired.

This single shot catch 32 is supported by the pivot 27 of
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the trigger and is held in a raised position by a release
spring 33. The catch 32 is equipped with a hook 34 which
can cooperate with another hook 35 corresponding to the

hammer 24.

The firing mode selector 6 enables the selection between
automatic or. semi-automatic mode and is designed to
activate the single shot catch 32 in semi-automatic mode
and te deactivate this catch 32 in automatic firing mode.
In order to dc this, the axis of the selector 6 is profiled
in such a way that in automatic mode, the rotation movement
of the catch 32 is blocked by the firing selector 6, which
prevents the hook 35 of the hammer 32, from locking into
the hook 34 of the catcH 32, wheresas in semi-automatic
mode, the single shot catch 32 is not blocked in its
rotation and can pivot when the trigger is pressed to allew
the hammer 24 tc lock in an armed position through the hook

35 of the hammer 34 and the hook 34 of the catch 32.

The firing mechanism 11 also includes a slide catch 36 and
a selection control 37 which is controlled by the thermal
actuator 13 wvia the contrel rod 22, and according to the
position of this contrel 37, can block the slide catch 36
in a position clearing it from the slide 7 to fire a shot
from the closed Dbolt position, or to release thg slide
catch 36 to fire a shot from the open bolt peosition so
that this slide catch 36 is locked and blocks the movement
of the catch 7 in a retracted position as shown in figure
8.

The slide catch 36 is an L-shaped part with a release end
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that pivots around an axis 38 which is secured to the

receiver 2.

A release spring 39 connecting to the control lever 44
holds the slide catch 36 in a raised position so that the
slide catch can enter through its upper section into a

recess 40 placed in the back part of the slide 7.

The selection control 37 is designed as a rocker that

pivots around an axis 41 secured to the receiver 2.

In the closed bolt firing mode, this rocker 37 can block
the slide catch 36 in a position clearing it from the slide
7 by applying pressure to a protrusion 42 of the catch 36
as indicated in figure 18, whereas in the open bolt firing
position as indicated in figure 8, the rocker 37 can not

block the movement of the slide catch 36.

A synchronization mechanism 43 is planned between the
hammer 24 and the slide catch 36 and in the example shown,

between the single shot catch 32 and the slide catch 36.

This synchronization mechanism includes a control lever 44
which can pivot around the axis 41 and is equipped with the

catch spring 39.

One end of the contrel lever 44 is linked to one end of the

slide catch 36 by a hinge 45.

The other end of the contreol lever 44 is equipped with a

rotation axis 46 which supports two ratchets, one ratchet
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for the semi-automatic mode 47 and one ratchet for the

automatic mode 48,

A ratchet 49 makes the semi-automatic ratchet 47 pivot in
the direction of the trigger and blocks the automatic
ratchet 48 with the top end that is in contact with firing
selector 6, which is profiled in such a way that in the
semi-automatic mode, the bottom portion of the ratchet 48
1s cleared from the trigger 5 as indicated in figure 10,
whereas in the automatic mode, this bottom portion rests on

the back end of the trigger 5 as indicated in figure 16.

The semi-automatic ratchet 47 is eguipped with a lug 50
which, when the ratchet 47 presses on the trigger 5, is
placed on the rotation path of the single shot catch 32
when it is pulled downwards by the movement of the hammer
24 driven by a holding-pawl of the slide 51 which, when the
slide 7 moves back, makes the hammer 24 move sufficiently
further back to release the semi-automatic ratchet 47 from

the trigger 5 through the single shot catch 32.

The synchronization mechanism 43 includes a blocking lever
52 of the hammer catch 28 which is mounted in a rotating
manner on the axis 38, and which is also designed with a
hook 53.

A release spring 54 applies pressure on the blecking lever
52 in the direction of the hammer catch 28 and holds the
blocking 52 lever in contact with the firing selector 6

through a protrusion 55.
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The blocking lever 52 is controlled by the firing selector
& which, in semi-automatic £firing position, stops the
blocking lever 52 in a cleared position from the hammer
catch 28, and in the automatic firing position releases the
blocking lever 52 so that it can hook the back end of the
hammer catch 28 under the effect of the spring 54 when the

trigger is pressed.

The selection control 37 for open/closed bolt mode is
equipped with a radial tooth 56 that can fit in behind a
tooth 537 of the blocking lever 52 in order to release the

blocking lever 52 from the hammer catch 28.

Under the effect of a spring 60, a tipping and closing
catch 58 blocks the hammer 24 in an armed position by the

effect on the hammer 24 on a stop 59.

This closing catch 58 is held in a locked position of the
hammexr 24 as long as the slide has not come to the end of’
its clesing movement of the slide 7 and is released by
cennecting to an end stop 61 located at the back end of the
slide 7.

Functioning and use of the firearm vary according to the
selection of automatic or semi-automatic mode and according
to the position of the selection contrel on open or closed
bolt mcde, which is governed by the thermal actuator 13

based on the temperature of the barrel 4.

There are four types of operating mode:

- Firing from the open. bolt / semi-automatic firing
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mode ;

- Firing from the open bolt / automatic firing mode ;

- Firing from the closed bolt / semi-automatic firing
mode

- Firing from the closed ©bolt / automatic firing mode.

The functioning of each of these operating modes is

explained below.

"Firing from the open bolt", semi-automatic firing mode

The rest position is indicated in figures 8, 9 and 10.

This firing mode is characterized by the positioning of the
firing selector 6 on intermittent mode and the control rod

22 placed towards the front of the firearm.

The protrusicn c¢f the piston 16 determines the position of
the control rod 22 when the thermal actuator 13 reaches a

temparature above the phase changing temperature.

The forward movement of the contrel rod 22, illustrated by
the arrow B, makes the rocker 37 pivet, which in turn
releases the blocking lever 52. The position of the
blocking lever 52 is determined by the spring 54 and the
impact of the firing selector 6 on the end 55, which

prevents it from kloecking the hammer catch 28.

The forward movement of the control rod 22, illustrated by
the arrow B, makes the rocker 37 pivot, which also releases

the . slide catch 36 from its lowered position.
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The semi-automatic ratchet 47 rests on the trigger 5 under
the effect of the spring 49 and the automatic ratchet is
released from the trigger 5 under the effect of the spring

49 and of the clearance present in the firing selector 6.

The slide 7 is held in the retracted position by the slide
catch 36 and the hammer 24 is now held by the slide 7 in

the armed position.

When pressure is applied on the trigger 5, as indicated on
11 by the arrcw C, the Ffront face 30 of the trigger c¢lears
the shoulder 29 of the hammer 25, with the hammer 24

resting on the slide 7.

At the same time, the back of the trigger 5 1lifts the
ratchet of the semi-auvtomatic mode 47. This ratchet 47
tilts the control lever 44 around the axis 41 and this
tilting movement lowers the slide catch 36 as indicated by
the arrew D, which has the effect of releasing the slide 7
which then moves forward (arrow E) under the lcad of the

recocll spring 8.

During the forward movement E of the slide 7, the bolt 9
housed in the slide 7, retrieves a cartridge from the
loader and places it in the chamber in the barrel extension
4’ of the barrel 4. In the course of this same E movement,

the hammer 24 connects to the cleosing catch 58.

Wnile continuing its forward movement E, the slide 7 turns

the belt 9 in barrel extension 4° of the barrel 4, then in
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the last phase of the movement E, makes the closing catch
57 pivet as it connects to the end stop 61 at the back of
the slide 7 as indicated in figure 12, which releases the
hammer 24 thus enabling the percussien of the cartridge
located in the chamber by the tipping of the hammer 24 in

the direction of the arrow F under the effect of spring 26.

Under the effect of the take-off of gas at the gas port,
the slide 7 receives the impulsion that generates the
backward movement of this slide 7, which in turn makes the
hammer 24 pivot around the axis 25 3in the opposite

dirgction to the arrow F.

According to the illustratien on figure 13, when the
holding-pawl of the slide 51 connects with the hammer 24,
this holding-pawl 51 draws down the hammer 24 to a low
position, the hammer 24 strikes the single shot catch 32,
which iﬁ turn makes the semi—automatic ratchet 47 pivot as

it connects to the lug 50.

When it pivots, this ratchet 47 disengages from the trigger
5, which has the effect of releasing the control lever 44,
which pivets around its axis under the impﬁlsion of the
catech spring 39 and allows the slide catch 39 to move in

the direction indicated by the arrow D’ .
When the slide 7 comes to the end of its course in the
receiver 2 and returns to the level of the slide catch 3¢,

the catch 36 will stop it.

The hammer 24 is then kept in z low position by the single
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shot catech 32 whose hook 34 hooks behind the hook 35 of the
hammer 24, as indicated in figure 14, until the shooter
releases the pressure on the trigger 5. When the shooter
releases the trigger 5, the single shot catch 32 is
disengaged from the hammer 24, and the hammer 24 is held in

the armed position by its contact with the slide 7.
When the shooter releases the trigger 5, the ratchet 47
will return to its position en the trigger 5 under the

impulsion of the spring 489.

"Firing from_the open bolt", autcmatic firing mode

This firing mode is characterized by the positioning of the
firing selector 6 on automatic mode and the control rod 22

placed towards the front of the firearm.
The rest positicon is indicated in figures 15 and 16.

The protrusion A of the piston 16 determines the position
af the control red 22 when the thermal actuator 13 reaches

a temperature above the phase changing temperature.

The contrel rod 22 leads the blocking lever 37 in the
direction indicated by B, which enables the upward movement

D’ cf the slide catch 36 and also releases the rocker 52.

The blocking lever 52 1is no longer disengaged from the
hammer catch 28 by the axis of the firing selector 6, which
will enable the blocking lever 52 te tilt over its axis 38

under the impulsion of the spring 54, so that when the
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trigger 5 is pressed, the blocking lever 52 will come and

block the hammer catch 28 by the effect on the face 53.

In the rest position, as indicated in figure 16, the semi-
automatic mode ratchet 47 rests on the trigger 5 under the
effect of the spring 49 and the automatic ratchet 48 also
rasts on the trigger 5 through support con the axis of the

firing selector 6.

The slide 7 is held in retracted position by the slide
catch 36, the hammer 24 is held in the armed position by

its contact with the slide 7.

When pressure C is applied to the trigger 5 as indicated in
figure 17, the autcmatic mode ratchet 48 is lifted by the
back of the trigger 5 and tilts the control lever 44 around
the axis 41 and this tillting action lowers the slide catch
36 in the direction of D, which has the effect of
disengaging the slide 7 that then moves forward in the

direction E under the impulsicn of the recoil spring 8.

The pressure C applied on the trigger separates the face 30
of the catch from the shoulder 29 of the hammer, the hammer
24 resting against the slide_?, then comes into contact
with its shoulder 59 against the closing catch 58 once the

slide 7 has moved sufficiently forwaxrd.

When the pressure C is applied to the trigger, the lever 52
moves to block the hammer catch 28 in a cleared position
using its hook 53, so that the hammer 24 is able to lower

itself, even if the trigger 5 is released.
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When the trigger 5 1is released, the firing only stops
through the movement of the slide catch 36, which blocks

the slide 7 in a retracted position.

In order to prevent the functioning in semi-automatic mode,
the movement of the single shot catch 32 is prevented when
pressure on the trigger 5 is applied, because the catch 32

butts against the firing selector 6.

The beolt 9 housed in the slide 7 removes a cartridge from
the loader 3 and puts it in the chamber. The slide 7 makes
the bolt 9 turn in the barrel extension 4’ of the barrel 4,
then in the last stage of the movement, makes the closing
catch 058 pivot, which releases the hammer and enables

percussion of the cartridge.

Under the effect of the take-off of gas at the level of the
gas port, the slide 7 receives an impulsion that generates
the backward movement of this slide 7, which in turn makes
the hammer 24 pivot around the axis 25. When the holding-
pawl of the slide 51 connects with the hammer 24, this
helding-pawl 51 makes the hammer 24 pivot down to a low

position.

Since the automatic ratchet 48 is resting on the trigger 5
through its contact with the axis of the firing selector &,
the control lever 44 is prevented from pivoting around its
axis 41 and holds the slide catch 36 in a retracted

position as long as pressure on the trigger 5 is applied.
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When the slide 7 reaches the end of its course in the
receiver 2 and returns to the level of the slide catch 36,
it will not be stopped by this catch 36 and the firearm
will continue to fire until the shooter releases his

pressure on the trigger 5.

"Firing from the closed bolt", semi-automatic firing mode

This firing mode is characterized by the positioning of the
firing selector 6 on intermittent mode « 1 » and the
control rod in a position B’ towards the back of the
firearm 1. The rest position is indicated in figures 18 and
19.

The position B’ of the control rod 22 is determined by the
pressure of the spring 23 which makes the piston 16 retract
when the thermal actuator 13 reaches a temperature that is

belew the phase changing temperature.

This spring 23, through the push rod 21, makes the control

rod 22 move backwards.

The control rod 22 in its retracted position B’ releases
the blocking lever 37 which will then press on the
protrusion 42 of this catch 36 and block the catch 36
through the action of the blocking lever 37 on the
protrusicen 42, when this catch pivots in the direction of
D, thus preventing the slide catch 36, from then lifting,
which at the same time releases the semi-autcmatic ratchet

47 and autcmatic ratchet 48 from the trigger 5.
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The lever 52 is held disengaged from the hammer catch 28.by
the lever 37 through the insertion of the tdoth 56 behind
the tocoth 537 of the lever 52, which for this reason will
not be able to block the hammer catch 28.

In a rest position, the slide 7 is placed in a forward
position under the effect of the recoil spring 8, the
harmer 24 is held in an armed position by the hammer catch
28 through contact of the shoulder 29 of the hammer 25 with
the front face 30 of the hammer catch 28. The closing catch
58 1s at the same time disengaged from the stop 59 of the

hammer because cf the end stop of the slide 7.

When the pressure C’ is applied to the trigger 5, as
indicated by figure 20, the hammer catch 28 disengages and
releases the hammer 24, which permits percussion F of the

cartridge through the impact cn the firing pin 10.

The single shot catch 32 places itself in a high position

under the impulsion of the spring 33.

Under the effect of the take-off of gas at the level of the
gas port, the slide 7 receives an impulsion that generates
the backward movement E’ of the slide 7, as indicated in
figure 21, which in turn makes the hammer 24 pivet around

the axis 25 to compress the hammer spring 26.

When the heclding-pawl of the slide 51 connects with the
hammer 24, this holding-pawl 51 makes the hammer 24 pivot
down to a low position and the hook 35 of the hammer 24
goes under the hook 34 of the single shot catch 32.
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When the slide 7 reaches the end of its course in the
receiver, i1t feeds in the next cartridge, then stops in a
forward position under the effect of the recoil spring B8,

as indicated in figure 22.

The hammer 24 is then held in place in a low position by
the single shot catch 32 until the shooter releases the
pressure on the trigger 5. When the shooter releases the
pressure on the trigger 5, the single shot catch 32 is
disengaged from the hammer 24 and the hammer 24 is held in
an armed position through the contact of the face 30 of the

hammer catch 28 against the shoulder 29 of the hammer 24.

"Firing from the closed bolt", automatic firing mode

This firing mode is characterized by the positioning of the
firing selector & on automatic mode and the control rod 22
in a position B’ towards the back of the firearm 1.

The rest position is indicated in figure 23.

The position B’ of the control rod 22 is determined by the
pressure of the spring 23 which makes the piston 16 retract
when the thermal actuator 13 reaches a temperature that is

below the phase changing temperature.

This spring 23, through the push rod 21, makes the control

rod 22 move backwards.,

The control rod 22 in its retracted position B’ releases

the blocking lever 37 which will then press against the
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siide catch 36 under the effect of the spring 39, and hold

the slide catch 36 in a low position.

This blocking lever 37 will prevent the slide catch 36 from
rising, and though the control lever 44, will release the
semi-automatic ratchet 47 and automatic ratchet 48 from the

trigger 5.

The blocking lever 52 is held disengaged from the hammer
catch 28 by the lever 37 through the insertion of its tooth
56 behind the tooth 57 of the lever 52, which for this

reason will not be able to block the hammer catch 28.

The slide 7 is placed in a forward rest position under the
effect of the recoil spring 8, and holds the closing catch

58 in a disengaged position from the stop 59.

The hammer 24 is held in an armed position by the hammer

catch 28.

When C pressure is applied on the trigger 5, as indicated
in figure 24, the hammer catch 28 is disengaged and
releases the hammer 24, which permits the percussion of the

cartridge.

The single shot catch 32 is prevented from placing itself
in a high position because of its connection to the firing

selector &, which prevents firing in semi-autcmatic mode.

Under the effect of the take-off of gas at the gas port,

the slide 7 receives an impulsion +that gensrates the
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backward movement of the slide 7, which in turn makes the

hammer 24 pivot around the axis 25.

When the holding-pawl of the slide 51 connects to the
hammer 24, this holding-pawl 51 makes the hammer 24 piveot
to a low position, then the hammer 24 is held in an armed

position through its contact against the slide 7.

When the slide 7 reaches the end of its course in the
receiver, it feeds in the next cartridge, and then stops in
& forward position under the effect of the recoil spring 8.
Before reaching its forward position, the slide 7 releases
the hammer 24, which will be stopped by the closing catch
58, then the slide 7 activates the closing catch 58 through
the contact with the end stop 61, which has the effect of
releasing the hammer 24 and to permit the next shot to

fire.

The firearm then continues firing until the shooter
releases the pressure on the trigger 5, which enables the
hammer catch 28 to return to the rest positieon and put the

hammer 24 in an armed position.

Generally speaking, the operating modes described above are
made possible by profileé in the axis of the firing
selector and the action of the selection control 37 in

transferring from open bolt mode to closed bolt mode.

First, the precfile of the axis of the firing selector 6 is
such that

- in the semi-automatic or intermittent firing mode
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position :

the automatic mode ratchet 48 is disengaged from the
trigger 5 ;

the blocking lever 52 of the hammer catch 28 is
disengaged from the hammer catch 28 ;

the single shot catch 32 is not blocked for rotation
and can hold the hammer 24 in an armed position as
long as pressure is applied on the trigger 5 ; and,
the automatic firing mode position

the automatic mode ratchet 48 rests on the trigger 5 ;
the blecking lever 52 of the hammer catch 28 can block
the hammer catch 28 when pressure is applied.to the
trigger 5 ;

the single shot catch 32 is blocked for rotation and

does not hold the hammer 24 in an armed position.

Secondly, the firing control 37 determines that

In the closed bolt firing position

- the slide catch 36 is blocked in a position that is
disengaged from the slide;

- the blocking lever 52 is disengaged from the hammer
catch 28 in order to allew free movement of the
hammer catch 28;

In the open bolt firing position

- the selection control 37 does not prevent the
movement of the slide catch 36;

- the selection control 37 dces not prevent the
movement of the blocking lever 52, so that the
hammer catch 28 can be blocked when the trigger 5

is pressed.
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Generally speaking, the inventicen concerns a firearm which
comprises a percussion mechanism which activates a firing
pin 10 to use semi-automatic and automatic firing ; a slide
7 ¢ a catch mechanism for firing from the open bolt whit
a slide catch 36 which holds back the slide 7 in a
retracted position; a mechanism to activate. the firing
catch with open bolt 36 and a synchronization mechanism 43
between the mechanism of this catch 36 and the percussion
mechanism, the interaction between these two mechanisms
being what allows the firearm to function in a reversible
way with open bolt mode or closed bolt mode, depending on

the position of the selection control 37.

It is clear that the invention is by no means limited to
the above-described example but that numerous modifications
can be made to the firearm and to the above-described
processes while still remzsining within the scopz of the

invention.

It's conceivable for example to replace the thermal
actuator with another type than the above-described one or
even to do without such an actuator by eguipping the system
with a manual contrcl system, which lets the shooter choose
to transfer from the closed beolt firing position te the
open bolt firing position and vice-versa. It is also
possible, for example, toc have an electronic and mechanical
system, which measures the temperature of the chamber and
activates the transition between open bolt mode and cleosed

bolt when this temperature reaches a given level.

The percussion mechanism to activate the firing pin 10 does
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not necessarily have to comprise a hammer but can also be
designed with a firing pin, which is only armed by a spring
and released by a catch. In this case, the synchronization
mechanism will be lccated between the percussion mechanism

and the slide catch.
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Name of the Document: Claims

Claims.

1.- Automatic firearm with firing mode selector (6) to
change from autcmatic firing mode to semi-automatic firing
mode, wherein the firearm (1) is equipped with a firing
mechanism (11) centaining a selection control {37) enabling
the firearm to function (1) in closed bolt firing mode or
in open bolt firing mode, whether in automatic firing mode

or in semi-automatic firing mode.

2.—- Firearm according to claim 1, wherein the firearm is
provided with a percussicn mechanism té activate a firing
pin (10) enabling semi-automatic and autematic firing : a
slide (7); a slide catch (36) enabling to hold the siide
(7) in a retracted pesition ; an activation mechanism of
the slide catch (36) and a synchronization mechanism (43)
between the slide catch or the activation mechanism of the
slide catch (36) and the percussion mechanism to cbtain a
synchronization allowing the firearm to function in a
reversible manner in closed bolt mode or open bolt mode

according to the position of the selection centrol (37).

3.- Firearm according to claim 1 or 2, wherein the
selection control (37) is activated by a thermal actuator
(13) which controls the transition of firing from the
closed bolt to firing from the open bolt when the
temperature of the barrel (4) exceeds a pre~determined
temperature and inversely controls the transition of firing
from the open bolt to firing from the closed bolt when the,

temperature of the barrel (4) becomes lower than a pre-
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determined temperature.

4.- Firearm according to claim 3, wherein the thermal
actuator (13) is an actuator with phase change material
which is mounted on the barrel {(4) and which is filled with
a substance which changes phase at the above-indicated
temperature, such change of phase being accompanied by a
change of wolume, and which includes a piston (18)

connected to the selection contrel (37) through a rod (12}.

5.— Firearm comprising areceiver (2): a loader (3); a
barrel {4} with an ammunition chamber; a slide (7} with
the ability of sliding in the direction of the barrel (4}
between a retracted position and a forward position, in
order to charge and lock a cartridge in the ammunition
chamber in the forward position of the slide (7}, the slide
(7) being equipped with a firing pin (10) and a percussion
mechanism which can activate the firing pin (10); a trigger
(5) equipped with a catch (28) to hold the percussion
mechanism in an armed position as long as the trigger (5)
is nct activated and to release the percussion mechanism
when the trigger (5) is pressed; an single shot catch (32)
blocking the percussion mechanism (10) in an armed position
as long as the trigger (5) is not released ; a selector (6)
for automatic firing mode or semi-automatic firing mode to
activate the single shet catch (32) in semi-automatic
firing mode and to deactivate this catch (32) in automatic
firing mode , wherein the firearm (1) comprises a slide
catch (36) and a selection control (37) which, according to
the positien of this control {37}, blocks the slide catch

{32) in a disengaged position from the slide (7) for closed
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bolt firing, or releases the slide catch (36) for open bolt
firing so that this slide catch (36} can stop and bleck the
movement of the slide (7) in a retracted position with a
synchreonization mechanism (43) provided between the slide

catch (38) and the percussion mechanism.

6.~ Firearm according to any of the claims 2 to 5, wherein
the percussion mechanism comprises a hammer (24) which
pivcté around an axis (25) to activate the firing pin under
the impulsion of a spring (26) which is armed by the
backward movement of the slide (7) and wherein the trigger
comprises a hammer catch (28) to hold the hammer (24) in an
armed position as long'as the trigger (5) 1s not activated
and to release the hammer (24) when the trigger (5) is
pressed and wherein the synchronisation mechanism 4is

located between the slide catch (36) and the hammer {24).

7.- Firearm according te any of the claims 2 to 6, wherein
the synchronisation mechanism (43) comprises a semi-
automatic mode ratchet (47) which is linked by a

transmission mechanism to the slide catch (36) and which,
in open bolt firing mode, rest on one end of the trigger
(3) in order to be able to disengage the slide catch (36)
by an action on the trigger {5), whereas in semi-automatic
firing mode, the semi-automatic mode ratchet (47} can work
with the hammer (24) in order to disengage the ratchet (47)
from the trigger (5) during the backward movement of the
slide (7) and in this way to release the slide catch (36)

so0 that it can stop and block the movement of the slide (7)

.in a2 retracted pcsition through the effect of a catch

spring (39),
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8.~ Firearm according to claim 7, wherein the transmission
mechanism of the synchronization mechanism (43) comprises a
control lever (44) which can pivot around an axis (41)
secured in the receiver (2) and equipped with an above-
mentioned catch spring (39), cne end of the control lever
(44) being articulated to one end of the slide catch (386)
which is mounted on a pivet (38) of the receiver (2), the
other end of the lever (44) being equipped with a rotation
axis (46) which supports the semi-automatic ratchet (47)
which, in open bolt firing mode, rests on the trigger (5)
under the effect of the catch spring (38) and of a release

spring (49) of the ratchet (47).

9.~ Firearm accerding to claims 7 or 8, wherein the semi-
automatic ratchet (47) can work with the hammer (24)

through the single shot catch (32}.

10.- Firearm according to any of the claims 7 to 9, wherein
the semi-automatic ratchet (47) is equipped with a lug (50)
which, when the ratchet (47} rests on the trigger (5), is
located in the rotation path of the single shot catch (32)
and that the slide (7) is equipped with a holding-pawl of
the slide (5S1) which, when the slide {7) moves ackwards,
makes the hammer (24) pivot sufficiently far in the
direction of the single shot catch (32) to activate this
catch (32) in order to disengage the semi-automatic ratchet

(47} from the trigger (5).

11.- Firearm according to any of the claims 2 to 10,

wherein the synchronization mechanism (43) comprises an
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automatic mode ratchet (48) which 1s linked by a
transmission mechanism to the slide catch (36) and which,
in semi-autematic firing mode, is held disengaged from the
trigger (5) by a release spring (49) and which, in
automatic firing mode, is made tc rest on one end of the
trigger (5) through action of the firing selector (6) in
automatic firing mode in order to be able to disengage the

slide catch (36) by action on the trigger (5).

12.- Firearm according  to «claim 11, wherein the
transmission mechanism is the same for the semi-automatic
mode ratchet (47) and the automatic mode ratchet {(48) and
these two ratchets (47-48) are supported by a rotation axis
{46) fastened to one end of the control 1éver (44} of the

transmission mechanism.

13.- Firearm according to any of the claims 2 to 12,
wherein the selection control (37) is designed in the shape
of a blocking lever (37) which, in the ©position
corresponding to open bolt firing mode, blocks the slider

catch (36) in a position disengaging it from the slide (7)

~and which, in the position correspending to clecsed bolt

firing mode, does not prevent the movement of the slide

catch (386).

14.- Firearm according to claim 13, wherein the blocking
lever {37) is mounted in such a way that it can pivot on

the axis (41) of the control lever (44).

15.- Firearm according to any of the claims 2 to 14,

wherein the synchronization mechanism (43) comprises a
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blocking lever (52) of the hammer catch (28), equipped with
a release spring (54) which exercises a force to the
blocking lever (52} in the direction of the hammer catch
(28) which is controlled by the firing selector (6) which,
in semi-automatic firing mode, disengages the blocking
lever (52) from the hammer catch (28) in order to allow
free movement of said catch (28), and, in the automatic
firing mode, releases the blocking lever (52) in order to
block the hammer catch (28) when the trigger (5) is.

pressed,

16.- Firearm according to claim 15, wherein the blocking

lever (52) of the hammer catch (28) can pivot around the

axis (38) of the slide catch (36) and is equipped with a

hook (53} which can engage behind the hammer catch (28).

17.- Firearm according to claim 15 or 16, wherein the
selection control (37) for open bolt firing mode or closed
bolt firing meode is designed so that in eclosed bolt
pesiticon, the blocking lever (52) of the hammer catch (28)
is blocked in a disengaged position from the hammer catch
(28) in order to allow free movement of the hammer catch

(28,

18.- Firearm according to claim 17, wherein the selection
contrel (37) 1is equipped with a tooth (56) which can lodge
behind another tooth (57) of the blecking lever {52).

19.~- Firearm according to claims 15 to 16, wherein the
firing selector (6} is shaped in such a way that

- in the semi-automatic firing mecde
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- the automatic ratchet (48} is disengaged from the
trigger (5);

- the blocking lever (52) of the hammer catch {28) is
disengaged from the hammer catch (28);

- the single shot catch (32) is not prevented from
rotating and can hold the hammer (24) in an armed
position as long as the trigger (5) is pressed ; and
that,

- in the automatic firing mode

- the automatic ratchet (48) rests on the trigger (5);:

- the blocking lever (52} of the hammer catch (28) can
block the hammer catch (28} when the trigger (5) is
pressed;

- the single shot catch (32) is prevented from retating

and can not held the hammer (24) in an armed position.

20.- Firearm according to claims 15 to 19, wherein the
selection contrcl is designed in such a way that
- in the firing mode from the closed bolt

- the slide catch (36) is blocked in a position that
is disengaged form the slide (7):

- the Dblocking lever (52) is disengaged from the
hammef catch (28) in order tc allow free movement
of the hammer catch(28);

- in the firing mode from the open bolt

- the selection control (37) does not prevent the
movement of the slide catch (36}

- the selection contrel (37) does not prevent the
movement o©f the blocking lever (52} s¢o that the
hammer catch (28) can be blocked when the trigger

{5) is pressed.
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21.- Firearm according te any of the previcus claims,
wherein said firearm is provided with a closing catch (58)
which can tilt and is equipped with a release spring (60),
which c¢an blqck the hammer (24) in an armed position as
long as the slide {7) has not reached the end of the

closing mecvement of the slide (7).

22.- Firing mechanism, wherein it can be applied to a

firearm (1) according to any of the previous claims.
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Name of thoe Document: Abstract

Abstract:

5 Automatic firearm with firing mode selector (6) to change
the firing mode from automatic firing mode to semi-
automatic firing mode, wherein the firearm (1) is equipped
with a firing mechanism (11) with selection control (37)
which enables the firearm (1) to function in cleosed bolt

190 firing mode or open bolt firing mode, and in aﬁtomatic

firing mode as well as semi-automatic firing mode.

Selected Figure: Fig. 8
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