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The present invention releates to projectiles intended to 
be slidably fitted on the end of gun barrels so that com 
bustion of a launching charge causes a high increase of 
pressure in said barrel and launches the projectile in the 
forward direction. This invention is more especially but 
not exclusively concerned with projectiles of this kind 
in the form of grenades to be launched by means of a 
quick firing or semi-automatic gun. 
The object of this invention is to provide a projectile 

of this kind which is better adapted to meet the require 
ments of practice than those known up to now, in partic 
ular concerning accuracy of firing. 
The invention relates to projectiles of this kind includ 

ing a tubular tail arranged for slidable fitting with respect 
to the gun barrel and provided in its side wall with at least 
one transverse nozzle extending through the wall of said 
tail in a direction inclined to the radial direction and 
through which a portion of the propelling gases present 
in said tubular tail can escape to the external atmosphere, 
during at least a portion of the displacement of said tail 
disengaging it from the gun barrel, in such manner as to 
spin said projectile about its longitudinal axis. The in 
vention is characterized by the combination with such a 
structure of an auxiliary jet motor carried by the projectile 
for self-propulsion thereof, the rearward nozzle of this 
auxiliary motor opening into the front end of said tubular 
tail. 

Preferred embodiments of the present invention will 
be hereinafter described with reference to the accompany 
ing drawings, given merely by way of example and in 
which: 

FIG. 1 diagrammatically shows, in axial section with 
parts cut away, the rear portion of a self-propelled grenade 
made according to a first embodiment of the invention, 
this grenade being slidably fitted on the top end of a gun 
barrel. 

FIG. 2 is a cross-sectional view on an enlarged scale 
on the line II-II of FIG. 1. 

FIGS. 3 and 4 are views similar to FIGS. 1 and 2, 
respectively, of a grenade made according to a second 
embodiment of the invention. 

FIG. 5 is a view similar to FIG. 1, showing a grenade 
made according to a third embodiment of the invention. 

FIG. 6 is a part side view of a grenade made according 
to a fourth embodiment of the invention. 

FIG. 7 is a cross-sectional view on the line VII- VII 
of FIG. 6. 
The gun barrel is designated by reference numeral 1. 

The grenade to be launched from this gun barrel com 
prises, as shown by F.G. 1, a warhead 2 and a rocket 
motor 3 (for instance of the powder type) mounted in 
line with said warhead and behind it. The whole is 
mounted on a tubular tail 4 adapted to be slidably fitted 
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2 
on the end of gun barrel 1. The rearward nozzle of 
rocket 3 opens into the front end of tubular tail 4. 

In the construction of FIGS. 1 and 2 and also in those 
shown by FIGS. 5 to 7, tubular tail 4 surrounds the gun 
barrel, whereas in the construction of FIGS. 3 and 4 tail 
4 is fitted inside an extension 5 of gun barrel1. 

Both of these solutions may be used according to the 
present invention but the first one is preferable, in partic 
ular because it permits of easily fixing tail blades 6 on 
the rear end of tail 4 and also because it permits of 
making use, for launching the grenade, of a gun pro 
vided with a muzzle brake 7 the openings of which are 
closed by tubular tail 4 at the time of launching. The 
following description will refer more especially to the 
first of these two solutions. 

According to this invention, as visible in FIG. 2, the 
tubular tail 4 is provided with transverse inclined or, as 
they will be hereinafter called, tangential nozzles 8 
through which a portion of the propelling gases present 
inside tubular tail 4 can escape to the external atmosphere 
during at least a portion of the displacement of the pro 
jectile disengaging tail 4 from gun barrel 1, the gas jets 
that escape through said tangential nozzles 8 producing 
a torque which causes the projectile to spin about its 
longitudinal axis. Initially, this action will be produced 
only by the gases resulting from the combustion of the 
launching cartridge. But subsequently, as soon as the 
auxiliary motor 3 is brought into action, the gases result 
ing from its operation will in turn escape through passages 
8 and will keep the grenade spinning about its axis. 

It should be noted that the supplementary spinning 
effect due to the gases supplied by the rocket motor is 
particularly advantageous in view of the low speed of 
the grenade when it leaves the launching gun. It is 
known that this speed is chosen relatively low to reduce 
the recoil imparted to the launching gun, the projectile 
being Subsequently accelerated by the rocket motor. It 
is therefore important to have the rotating action con 
tinued after tail 4 has disengaged from barrel 1, so as 
to be able to obtain the desired spin. 

Preferably, passages or nozzles 8 are so located in the 
tail that the propelling gases can begin to escape at least 
at the end of the first half of the displacement of tubular 
tail 4 disengaging it from barrel 1. Preferably, the gases 
are allowed to escape through nozzles 8 already during the 
first fourth of this displacement. 

Said tangential nozzles 8 may, as shown by FIGS. 3 
and 4, remain closed during the beginning of the disen 
gagement displacement. They may also, as in the con 
struction shown by FIG. 5, be already open at the begin 
ning of said disengagement and then remain open to the 
end. in the first case, the pressure increases more quickly 
in the gun barrel than in the second case. But in the 
second case, on the contrary, there is obtained a substan 
tial reduction of the deflection of the trajectory caused by 
launching, which is, so to speak, steadied, whereas the 
recoil of the launching gun is reduced. 

Finally when, as illustrated by FIG. 1, tubular tail 4 
covers a muzzle brake 7 carried by the front end of barrel 
1, tangential nozzles 8 may initially communicate with the 
outlets of the muzzle brake, as shown by FIG. 2. A clear 
ance such as indicated in dotted lines at 9 in FIGS. 1 and 2 
may be provided to permit a continuous access of the gases 
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to tangential nozzles 8. Such a continuous access of the 
gases to nozzles 8 may also be obtained with the arrange 
ment illustrated by FIG. 5. 

In order to obtain a torque to rotate the grenade about 
its longitudinal axis, different means may be used. 

In the construction of FIGS. 1-2 and 3-4 the nozzles 
3 extending through the wall of tubular tail 4 are tan 
gential nozzles arranged like the passages of a centrifugal 
radial turbine. In the construction of FIGS. 6-7 trans 
verse nozzles 8, which may have any suitable direction, 
cooperate with fin elements 10 curved in such manner that 
they act as deflectors for the gas jets issuing from said 
nozzles 8, thus producing the desired torque. 

It should be noted that in some cases it may be of inter 
est to make said fin elements 10 (which may be the sta 
bilizing fins of the tail unit of the grenade but which may 
also be distinct therefrom) in such manner that, once the 
grenade has been launched on its trajectory, said wall ele 
ments 10 apply thereto a torque either in one direction or 
in the other, due to the reaction of air. Thus said wall 
elements 10 may be given a helical shape as visible on 
FIG. 6. 
Of course if the warhead is such (in particular if it 

carries a hollow charge) that too fast a rotation thereof 
about its axis has a detrimental effect, the elements 10 or 
the radial blades forming the stabilizing tail unit of the 
grenade may be shaped to brake the initial rotation im 
parted to the grenade by the gases flowing out through 
passage 8. Thus elements 10 may be given a shape which 
is not a helical one or they may be given a helical shape 
with a pitch greater than that necessary to maintain the 
initial spin of the grenade about its axis. Thus the rate 
of spin decreases to the desired degree along the trajectory. 
Anyway the spin imparted to the grenade at the begin 

ning of its trajectory steadies its movement as above indi 
cated and improves the accuracy of firing. 
Of course the number of nozzles 8 and their cross 

section areas are determined experimentally in every par 
ticular case to obtain the desired results. These nozzles 
must brake the flow of gases therethrough sufficiently to 
permit of obtaining the desired initial velocity of the pro 
jectile. On the other hand, they must permit a sufficient 
flow of gases therethrough to achieve the desired spin of 
the grenade about its axis. 

If necessary, a launching ammunition having a rein 
forced charge may be used to compensate for the reduction 
of initial velocity of the grenade due to the outflow of a 
portion of the propelling gases through tangential nozzles 
8. The launching ammunition may be carried by the pro 
jectile itself or it may be housed in the gun barrel. 

In a general manner, while I have, in the above descrip 
tion, disclosed what I deem to be practical and efficient 
embodiments of my invention, it should be well under 
stood that I do not wish to be limited thereto as there 
might be changes made in the arrangement, disposition 
and form of the parts without departing from the principle 
of the present invention as comprehended within the scope 
of the accompanying claims. 
What I claim is: 
1. A projectile adapted to be launched from a gun 

barrel having a cylindrical surface by the pressure created 
from a propelling charge in the gun, the gun barrel being 
of the type which includes at least one passage through 
its wall in the vicinity of the muzzle, which projectile 
comprises: a body portion, a tubular tail having its front 
end fixed to said body portion, said tubular tail having 
a cylindrical surface adapted to slidably and substantially 
sealingly engage such a cylindrical surface of the gun 
from which the projectile is to be fired, a rocket motor 
carried by said body portion, said rocket motor comprising 
a reaction charge and a rearwardly directed nozzle open 
ing into said tubular tail at the forward end thereof, and 
means for causing said projectile to spin about its longi 
tudinal axis, first by utilizing the action of pressurized 
gases from the combustion of a propelling charge in a 
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4. 
launching gun and then by utilizing the reaction effect of 
pressurized gases from the combustion of said reaction 
charge, said means comprising at least two transverse noz 
zles extending through the wall of said tubular tail rear 
wardly of the most rearward extension of said body por 
tion, whereby gases issuing through said transverse nozzles 
have free access to the surrounding atmosphere when said 
tranSverse nozzles are clear of a gun barrel from which the 
projectile is to be launched, said tubular tail providing a 
continuously open path between the rear end of the tail 
and the rocket motor nozzle whereby hot gases created by 
the combustion of a propelling charge in a gun from which 
the projectile is to be launched may pass through the tubu 
lar tail and the rocket motor nozzle to ignite said reaction 
charge, at least one of said transverse nozzles being physi 
cally located so as to be selectively communicable with 
the passage through the barrel wall in the vicinity of the 
gun barrel muzzle when the projectile is mounted on the 
barrel. 

2. A projectile as recited in claim 1 wherein at least 
one of said transverse nozzles is located in said tubular 
tail forward of the furthermost point to which the barrel 
of a launching gun may extend into said tubular tail, 
whereby at least one of said transverse nozzles provides a 
constant path of egress of pressurized gases from the tubu 
lar tail even when the tubular tail is mounted on the barrel 
of a gun from which the projectile is to be launched. 

3. A projectile as recited in claim 1 further including 
stop means on said tubular tail for limiting the distance 
which the tubular tail may move onto a gun barrel from 
which the projectile is to be launched, said transverse 
nozzles being located in said tubular tail in closer prox 
imity to said stop means than to the rear end of said 
tubular tail, whereby all of said transverse nozzles are 
adapted to be clear of the barrel of a launching gun be 
fore the end of the first half of the displacement of said 
tubular tail disengaging it from the gun barrel. 

4. A projectile as recited in claim 1 wherein said trans 
verse nozzles are disposed obliquely in the manner of 
the passages of a centrifugal radial turbine for causing 
said projectile to spin about its longitudinal axis under 
the effect of the jets of powder gases escaping through 
said transverse nozzles. 

5. A projectile as recited in claim 1 further including 
fin elements carried by said tubular tail on the outside 
thereof opposite the outlets of said transverse nozzles to 
act as deflectors for the gas jets issuing from said trans 
verse nozzles to cause said projectile to spin about its 
longitudinal axis. 

6. A projectile according to claim 5 in which said fin 
elements comprise obliquely inclined blades for imparting 
a torque to the projectile in a given direction about its 
longitudinal axis during flight. 

7. A projectile as recited in claim 1 further including 
blades carried by said tubular tail on the outside thereof 
and obliquely inclined with respect to the longitudinal axis 
thereof to oppose and reduce the initial movement of rota 
tion of the projectile about its longitudinal axis. 

8. A projectile adapted to be launched from a gun bar 
rel having a cylindrical surface by the pressure created 
from a propelling charge in the gun, the gun barrel being 
of the type which includes a multiplicity of passages 
extending through its wall in the vicinity of the muzzle, 
which projectile comprises: a body portion, a tubular 
tail having its front end fixed to said body portion, said 
tubular tail having a cylindrical surface adapted to slid 
ably and Substantially sealingly engage such a cylindrical 
surface of the gun from which the projectile is to be 
fired, a rocket motor carried by said body portion, said 
rocket motor comprising a reaction charge and a rear 
Wardly directed nozzle opening into said tubular tail at 
the forward end thereof, and means for causing said 
projectile to spin about its longitudinal axis, first by 
utilizing the action of pressurized gases from the combus 
tion of a propelling charge in a launching gun and then 
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by utilizing the reaction effect of pressurized gases from 
the combustion of said reaction charge, Said means com 
prising at least two transverse nozzles extending through 
the wall of said tubular tail rearwardly of the most rear 
ward extension of said body portion, whereby gases issu 
ing through said transverse nozzles have free access to 
the surrounding atmosphere at least when said transverse 
nozzles are clear of a gun barrel from which the propectile 
is to be launched, said tubular tail providing a continuously 
open path between the rear end of the tail and the rocket 
motor nozzle whereby hot gases created by the combustion 
of a propelling charge in a gun from which the projectile 
is to be launched may pass through the tubular tail and 
the rocket motor nozzle to ignite said reaction charge, at 

6 
least one of said transverse nozzles being located opposite 
the passages whereby said one transverse nozzle provides 
a path of egress of pressurized gases from the tubular 
tail even when the tubular tail is mounted on the barrel 

5 of a gun from which the projectile is to be launched. 
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