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(57) Abrégé/Abstract:

A protected embrasure (1) comprising a firearm (10) having a bar rel or cradle (11); said protected embrasure (1) comprising a
body (20) and zenithal angle varying means or elevation angle varying means (21) of said firearm (10), which cause said firearm
(10) to rotate around a rotation axis X, which is orthogonal to a firearm axis Y, which is defined by the length of said barrel or cradle
(11); said elevation angle varying means (21) causing said firearm (10) to rotate by an elevation angle f with respect a horizontal
direction; said embrasure comprises: a pair of protection plates (30, 50) mounted above said firearm (10); and a third protection
plate (31) mounted under said firearm (10); said plates being oriented with respective faces lying on a plane having an axis that is
parallel to said rotation axis X and orthogonal to said firearm axis Y.
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(57) Abstract: A protected embrasure (1) comprising a firearm (10) having a bar rel or cradle (11); said protected embrasure (1)
comprising a body (20) and zenithal angle varying means or elevation angle varying means (21) of said firearm (10), which cause
said firearm (10) to rotate around a rotation axis X, which is orthogonal to a firearm axis Y, which is defined by the length of said
barrel or cradle (11); said elevation angle varying means (21) causing said firearm (10) to rotate by an elevation angle ¢ with respect
a horizontal direction; said embrasure comprises: a pair of protection plates (30, 50) mounted above said firearm (10); and a third
protection plate (31) mounted under said firearm (10); said plates being oriented with respective faces lying on a plane having an
axis that is parallel to said rotation axis X and orthogonal to said firearm axis Y.
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Protected embrasure and armoured vehicle thereof.

The present invention is relative to a protected embrasure
for fighting wvehicles and it is also relative to an armed
fighting vehicle comprising a protected embrasure.

It is known that armed fighting vehicles comprise turrets
provided with firearms, such as heavy-machine guns, cannons or
howitzers, if necessary two-barreled or four-barreled, which
are able to perform zenithal (or elevation) or azimuthal
rotations, in order to hit one or more targets.

It is also known that, when the firearm is mounted in the
turret, it can be subject to great changes of the elevation angle;
in this way, the front part of the turret and, in particular,
the part immediately adjacent to the barrel or carriage of the
firearmitself are prone to be hit by ammunitions of the enemies.

Therefore, there is a high risk for the most sensitive
parts of the firearm to be hit by the ammunitions of the enemies,
thus allowing the ammunitions of the enemies to penetrate a
sensitive area inside the turret itself, which usually is in
direct communication with the rest of the armed fighting vehicle.
As a consequence, the operators of the wvehicle and, in
particular, the so-called "crew manning the gun" are directly
exposed to enemy fire or, anyway, are scarcely protected from
it.

Protection plates are known, which form wvehicles with
armor platings against the enemy ammunitions, and which are
arranged in a fixed manner immediately in front of the turret
and surround the barrel of the cannon, of the heavy-machine gun
or of the howitzer. Though, these protection platesgs are not
suitable for firearms that lay upwards with high elevation
angles énd, even worse, present wmechanical-structural

. constraints when laying downwards with elevation angles lower
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than zero {the zero angle corresponding to the horizontal
shootingl . Indeed, the turret might not be mounted in a position
high enough with respect to the hull of the fighting vehicle
to adopt a fixed plate and, at the same time, be able to lay
at targets with a sufficient negative elevation angle.
Therefore, the object of the present invention ig to
describe a protected turret, which does not present bLhe

drawbacks degcribed above.

The invention will now be degcribed with reference to the
accompanying drawings, which illustrate a non-limiting
embodiment, wherein:

- figure 1 shows a prospective view of a paxt of a protected
turret according to the present invention;

- figures 2, 3, and 4 show the part of the turret according
to figure 1 in three different configurations; and

- figure 5 shows a prospective view of the part of the turret

according to figure 1.

with reference to figure 1, number 1 indicates a protected
embrasure as a whole.

Protectad embrasure 1 1s adapted tobe installed in turrets
of armed Eighting'vehicles and ig provided with a firearm 10,
such as for example an heavy-machine gun, a cannon or a howitzer,
1f necessary two-barreled or four-barreled, which is able to
performzenithal (or elevation angle ¢) or azimuthal rotations,

in ordexr to hit one or more targets.
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The firearm of embrasure 1 presents its own axis, or
firearm axis Y, which is defined by the length of its barrel
or cradle 11, and, during the rotation for the variation of
elevation angle ¢, rotates around a rotation axis X, which is
orthogonal to firearm axis Y.

The embrasure presents a first protection plate 30, a
second protection plate 50, a third protection plate 31 and a
fourth protection plate 32, which are regpectively mounted
above, under and integral to firearm 10, which, at the front
end of barrel or cradle 11, presents, as shown in figure 1, a
muzzle brake.

The first and the third plate 30, 31 allow a protection
of the rear part of firearm 10, in particular of the inside of
embrasure 1 and of the turret itself, which, in correspondence
to the joint with firearm 10, is typically unprotected or,
anyway, vulnerable to the enemy fire with the consequent risk
of allowing enemy ammunitions to easily penetrate the embrasure
and/of the turret, thus damaging part of the system.

The first and the third plate 30, 31 are mounted so as to
have the outer faces oriented on a plane having an axis that
is parallel to rotation axis X and orthogonal to firearm axis
Y; in other words, they face, with a flat surface, a front part
of the firearm and are respectively oriented upwards and
downwards.

In particular, the third protection plate 31 comprises a
cavity 33 having a width that is larger than or equal to the
diameter of barrel or cradle 11; therefore, the latter can be
introduced into the plate itself, thus guaranteeing a
protection of the area immediately surrounding the barrel
against the shootings substantially coming from a direction

defined by axis Y.
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In this way, cavity 33 forms an aiming recess of firearm
10, which is adapted to house barrel 10 with values of elevation
angle ¢ substantially equal to zero or lower than zero.

Therefore, the front part of turret 1, in correspondence
to the joint with firearm 10, is protected also in case of enemy
attacks coming from the below the firearm itself.

The part of the embrasure that is not protected due to the
presence of the recess is protected by the fourth plate 32.

Protection plate 30 is rotatory constrained to carriage
20 of embrasure 1 and to firearm or cradle 10.

The third protection plate 31 is constrained to cafriage
20 by means of a rotation arm 40, which allows it to rotate around
an axis that is parallel to axis X and, therefore, to at least
partially follow the rotation of barrel or cradle 10 around axis
X.

In particular, rotation arm 40 is provided with a first
end 40a, which is rotatory constrained to said firearm 10, and
with a second end 40b, which is rotatory constrained to the
second protection plate 31. Therefore, the third protection
plate 31 comprises a first and a second portion 31a, 31b, which
are arranged at an angle with respect to one another and are
joined along a line that is parallel to said rotation axis X.
The second portion 31b is rotatory constrained to body 20 of
embrasure 1, while the first portion 3la comprises cavity 33.

As shown in figures 2, 3, and 4, the more firearm 10 moves
downwards, thus with a negative elevation angle ¢, the more the
barrel or cradle of firearm 10 is introduced into recess 33;
vice versa, the more firearm 10 is rotated to 1lift its barrel
or cradle 11 with an elevation angle ¢ higher than zero, the
more barrel or cradle 11 of firearm 10 comes out of recess 33

projecting upwards with respect to the latter.
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During the rotation of barrel 11 upwards with positive
values of elevation angle ¢, rotation arm 40, furthermore,
allows a protection éf embrasure 1 and of the inside of turret
1 for elevation angles higher than zero. The mutual rotation
movement of the barrel and of the third protection plate 31,
which is constrained to embrasure 1 in correspondence to an end
of the second plate 31b, causes a moderate lifting of the third
protection plate 31 itself.

A further protection plate acting as a second rotation arm
50 is installed above the body of the embrasure; said second
rotation arm 50 comprises a first and a second end, which are
regpectively constrained in a rotatory manner to the first
protection plate 30 and to the the embrasure itself. In this
way, the second rotation arm 50 forms a rotation meansg for the
first protection plate.

More in detail, the first end of the second rotation arm
50 is constrained to a first end of the first protection plate
30, which comprises, furthermore, a second end, which is
constrained in a sliding manner to firearm 10 by means of
straight guides 34, to which a respective retention spring is
constrained.

The first plate 30, during its movement and rotation
together with firearm 10, is introduced intoc a recess of
carriége 20 of embrasure 10.

In this way, the first protection plate 30 rotates around
an ideal mobile axis, which is parallel toaxis Y, inadirection
that corresponds to the direction of rotation of firearm 10
around axis X.

The advantages of the protected turret are known in the
light of the previous description. In particular, it allows a
mobile protection in a front area of the turret itself, in

correspondence to firearm 10.
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In this way, enemy ammunitions are prevented from easily
entering and damaging the rear part of the firearm or the inside
of the turret itself.

Furthermore, the two protection plates of the protected
turret according to the present invention do not prevent the
firearm from reaching high elevation angles, both positive and
negative, and, thus, are adapted to be implemented in those
gituations in which the firearm has to hit objects below its
level.

The turret described above can be subject to variations,
additions and changes that are obvious to a skilled person,
without in this way going beyond the scope of protection

provided by the accompanying claims.
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1. A protected embrasure (1) comprising a firearm (10) having
a barrel or cradle (11) , and at least one firing chamber (12); said protected
embrasure (1) comprising, furthermore, a body (20) and zenithal angle
varying means or elevation angle varying means (21) of said firearm
(10), which cause said firearm (10) to rotate around a rotation axis
X, which is orthogonal to a firearm axis Y, which is defined by the length
of said barrel or cradle (11); said elevation angle varying 10 means
(21) causing said firearm (10) to rotate by an elevation angle ¢ with
respect to a zero value corresponding to a horizontal direction;

wherein said embrasure comprises:

- a pailr of protection plates (30, 50) , which are mounted above said
firearm (10} ;

-~ a third protection plate (31), which in mounted under said
firearm (10} ;

said plates being oriented with respective faces lying on a plane
having an axis that is parallel to said rotation axis X and orthogonal
to said firearm axis Y;

said third protection plate (31) comprises a cavity (33) having a
width that is larger than or equal to the diameter of the barrel or cradle;
said third protection plate (31) comprises a first and a second portion
{3la, 31b) , which are arranged at an angle with respect to one another and
are joined along a line that is parallel to said rotation axis X;
characterized in that said second portion (31lb) 1is rotatory

constrained to said body (20) of said turret (1).
2. The protected embrasure according to claim 1, wherein said
cavity (33) forms an aiming recess of said firearm (10) with values of

the elevation angle ¢ lower than zero.

3. The protected embrasure according to claim 2, wherein

CA 2834669 2018-08-03



said first portion (3la) comprises said cavity (33).

4. The protected embrasure according to claim 1, comprising
a first rotation arm (40); said first rotation arm (40) causing said
third protection plate (31) to rotate and having:

- a first end (4 0Oa), which is rotatory constrained to said
firearm (10) ;

- a second end (40b), which is rotatory constrained to said

third protection plate (31).

5. The protected embrasure according to claim 4, wherein
sald first rotation arm (40) forms a rotation means of the third
protection plate (31) and a protection means of said embrasure
chamber and of said turret (1) for elevation angles ¢ higher than

Zero.

6. The protected embrasure according to claim 1, wherein
said first protection plate (30) is installed on a second rotation
arm (50) consisting of a second protection plate having a first end,
which is rotatory constrained to said first protection plate (30)
, and a second end, which is rotatcory constrained to the carriage of

said protected embrasure (1).

7. The protected embrasure according to claim 6, wherein
said second rotation arm (50) 1is constrained to a first end of said
first protection plate (30), and wherein a second end of the
first protection plate (30) is constrained to said firearm (10) in a
sliding and rotatory manner; said first protection plate (30)
rotating around an ideal axis, which is mobile and parallel to said

axis X, when said firearm (10) rotates around said axis X.

CA 2834669 2018-08-03



8. The protected embrasure according to any one of
claims 1 to 7 comprising a fourth multiple protection plate (32},
which i1s constrained in an integral manner to said firearm (10) and is
mounted in a rear position with respect to the third protection plate

(31).

9. An armed fighting wvehicle comprising a turret with a
protected embrasure (1) according to any of the claims from 1 to 8; said
protected embrasure (1) being adapted to cause said firearm (10) to rotate
around an axis X for a variation of said elevation angle ¢ and around an
azimuthal axis Z for the variation of an azimuthal angle relative to the

aiming of said firearm.

CA 2834669 2018-08-03
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Fig. 3
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