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@) Firearm with improved breech-biock for caseiess ammunition.

@ A breech-block for a firearm using caseless am-
munition (12) embodies a forward portion in the form
of a hollow piston (15), which portion is accepted by
a matching seat (16) in the breech; the portion in the
form of a hollow piston has a thin cylindrical wall
produced by a cavity (17) which is open frontally so
as to be subjected to the pressure generated by the
explosive and to expand radially to provide a gas
seal.
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FIREARM WITH IMPROVED BREECH-BLOCK FOR CASELESS AMMUNITION

Caseless ammunition is known which consists
of a projectile the front metallic part of which is the
perforating part, the explosive charge being con-
tained in the rear part of the projectile the base of
which ruptures when detonation takes place and
thus permits the gases to expand in the barrel and
impart energy to the projectile. For detonation pur-
poses a radial percussion has been proposed in
view of this configuration.

The type of ammunition in question forms for
example subject matter of lialian Patents No.
866111, 932381 and 972058 from which the rel-
evant fechnology may be better understood.

Such ammunition, which is caseless, clearly
requires that the breech of the firearm be satisfac-
torily sealed by a breech closure plug, since seal
against the gases caused by defonation is left
entirely to the breech-block closure plug.

For ready loading of the ammunition into the
barrel, the breech-block ciosure plug must be easy
to manage, must not jam and must also have the
degree of reliability called for by rapid-fire repeater
weapons.

A frontal seal in the breech does not appear to
be satisfactory inasmuch as the forces set up by
the detonation pressure on the breech-block tend
to move closure plug away, and an even minimal
movement of this kind causes gas-escape. For the
purpose of seal improvement it has been proposed
to embody a breech-block which enters the car-
fridge chamber piston-wise, the piston having mini-
mal clearance so as iiself to guaraniee a satisfac-
tory seal.

However, on account of charge combustion
residues plus the high temperatures and pressures
involved, this solution is not without disadvantages.
In fact if between piston and chamber there is left a
clearance sufficient to ensure free movement of the
moving parts so as to avoid jamming of the weap-
on this leads to gas-escapes which foul the breech-
block conirol mechanisms, cause corrosion and
also a loss of efficiency of the ammunition due to
the expulsion of gases and unburnt explosive
charge.

The upper part of the breech-block itself over-
heats as a result of the leakage of the hot gases.
On the other hand, even if an over-small clearance
between pision and chamber solves the seal prob-
lems, it reduces the dependability of the weapon in
that the coupling is easily jammed owing to thermal
effects and to combustion residues wedged be-
tween the sliding surfaces.
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To avoid these difficulties it might be thought
possible to embody a breech-block having a
truncated-cone shaped piston in its terminal part so
as fo ensure a correct seal coupling within a seat of
matching shape in the base of the chamber. But
this solution, too, would have serious practical dis-
advantages: if the angle of the apex of the cone is
small, the breech-block tends to jam in the seat
and if the said angle is large there occur all the
disadvantages of a substantially frontal seal of the
chamber.

The present invention overcomes the said dis-
advantages by embodying a breech-block for
chambers for caseless ammunition of the type in
question that provides a satisfactory seal without
penalizing the movement of the breech-block, and
also provides a very high degree of dependability.

According to the invention, in a weapon using
rear-loading radial percusion caseless ammunition,
the chamber cooperates in its rear part with an
axially movable breech-block which has a piston-
shaped front portion adapted to be inserted into the
rear portion of the chamber, characterized in that
the said piston-shaped portion has formed in it a
frontally open cavity which means that the cylin-
drical wall of the front part of the piston is a thin
wall, the elastic radial expansion of the said thin-
walled front portion of the piston under the action
of the pressure of detonation being such as to
eliminate the radial clearance between the piston-
shaped front portion and and the rear portion of the
chamber that accepts it.

The objects and characteristics of the invention
will become more apparent from an examination of
the following iflustrative and not limiting description
of one embodiment thereof with reference to the
appended diagrammatic drawing showing a diamet-
rical section of the rear part of the barrel of a
firearm featuring a breech-block according to the
invention.

As can be seen in the Figure, the numeral 10
indicates the rear part of the barrel of a firearm (not
shown) in which is formed a seat 11 which accepts
caseless ammunition 12. The seat 12 extends in its
forward part into the barrel proper, the initial part of
which is indicated by 13. In its rear part the cham-
ber 12 is closed by a breech-block 14 featuring in
its front portion a piston 15, which enters a seat 16.

According to the invention, the piston 15 is
characteristically provided with an inner cavity 17
open frontally towards the interior of the chamber,
which means that the wall of the piston 15 is a
relatively thin wall. The metallic material from which
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the breech-block is constructed must be relatively
elastic, i.e. must remain elastic also at the tempera-
tures and under the deformations undergone during
operation, as hereinafter described.

The drawing illustrates also a firing pin 18
which acts radially on the ammunition, operated by
control elements forming part of the firearm which
are not shown.

The clearance between the front piston-shaped
portion 15 of the breech-block and the seat 16 is
such as to allow free sliding, without interferences,
of the parts so that the breech-block movement is
smooth and free from jamming. Solely by way of
example, the said clearance can be maintained at
between 0.05 and 0.1 mm.

On detonation, the sudden pressure increase,
of the order of hundreds of atm, affects the interior
of the cavity 17 causing an expansion of the thin
wall of the piston, and this assures that the clear-
ance between it and the seat 16 accepting it is
taken up, with a resulting total seal. When the
piston 15 is expanded by the pressure within the
cavity 17 the friction set up between seat 16 and
piston 15 cooperates in checking the axial thrust
for as long as there is high pressure in the cham-
ber.

The elasticity of the metallic material from
which the piston-shaped portion of the breech-
block is constructed assures that this will resume
its original size on expulsion of the projectile, so
that the breech-block can be moved in a freely
sliding manner, in accordance with the objects of
the invention.

It is noteworthy that in the constructional solu-
tion according to the invention the breech-block-
cum-piston takes on a quasi-cartridge-case function
for the caseless ammunition used in the type of
firearm in question. Thus the piston wall can be
embodied, as to dimensions and configurations,
according to the general principles known to per-
sons with ordinary skill in the art relating to case
construction.

In particular, the cylindrical wall of the piston
can be given a slightly tapered configuration to-
wards its free end. Generally speaking, the thic-
knesses and other dimensions will be selected to
ensure that the radial expansion of the thin wall of
the piston on detonation will cause a deformation of
the material that will assuredly fall within the range
of elastic deformation of the material from which
the piston is constructed. This expansion should be
sufficient to take up the clearance for which provi-
sion is made between the thin-walled portion of the
piston and the seat that accepts it.

Given that, as mentioned heretofore, the clear-
ance in question is slight, choice of such material
is not critical and for exampie normal steels can be
selected, provided that they are appropriately al-
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loyed and treated high-quality steels. The depths of
the cavity 17 will of course be such that the thin
cylindrical wall of the piston can, at least at its free
edge, expand substantially as a result of tensile
stresses, i.e. that the outward deflection stress will .
be negligible, this being due to the fact that the
diameter of the cavity proximal to its base does not
substantially change. Solely by way of example,
the width of the thin wall of the piston will prefer-
ably be at least one third of that of the bore.

The breech-block-cum-piston according to the
invention has showed itself to possess a very high
degree of dependability, ability to provide a more
than satisfactory seal in that gas-escape is negti-
gible and thus also the total combustion residues
that can foul both the piston surface and the fire-
arm mechanisms proximal to the point of entry of
the chamber into the breech. The problem which
the present invention set itself to solve thus finds
its solution.

As mentioned above, the embodiment de-
scribed is an illustrative exemplifying embodiment
intended to clarify the general principles on which
the invention is based, in accordance with which
persons with ordinary skill in the art can introduce
variants necessary to conform the breech-block-
cum-piston according to the invention to the char-
acteristics of the firearm and ammunition specifi-
cally involved.

Claims

1) Firearm employing rear-loading, radial per-
cusion caseless ammunition, in which the rear part
of the cartridge chamber cooperates with an axially
movable breech-block featuring a front piston-
shaped portion adapted to enter the rear portion of
the chamber, wherein there is formed in the piston-
shaped portion a frontally open cavity giving rise to
a thin-walled cylindrical piston wall, the elastic ra-
dial expansion of said thin wall under the action of
the detonation pressure of the ammunition being
such as to take up the radial clearance between the
piston-portion and the rear portion of the chamber
that accepts it.

2) Firearm as described in claim 1, wherein the
cavity is tapered proximally to its end so as to form
a cylindrical part of the piston having decreased
thickness proximal to its free edge.

3) Firearm as described in claim 1, wherein the
depth of the said cavity is at least one third and
preferably at least half on the firearm bore.

4) Firearm as described in claim 1, wherein the
said radial clearance between the piston portion
and the rear portion of the chamber that accepts it
is preferably between approximately 0.05 and 0.1
mm.
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