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Description

[0001] The present invention relates to a safety sys-
tem particularly for a small arms projectile for a small
arms weapon.
[0002] In our European Patent EP-B-0363079 there
is described a small arms projectile for a smooth bore
weapon preferably fired from a cartridge with a propel-
lant charge therein, wherein the projectile comprises a
generally cylindrical casing, a warhead assembly, said
warhead being hollow to accommodate an explosive
charge and an initiator therefor, the casing being formed
with a firing pin spring biased to a safety position and
locked in the safety position by at least one spring bi-
ased safety pin, wherein the spring biased safety pin is
adapted to release on exit of the projectile from the muz-
zle of the small arm weapon.
[0003] EP-B-0363079 thus describes a projectile hav-
ing a mechanical safety means for retaining the firing
pin in the safety position. The mechanical safety means
comprises at least one spring biased safety pin extend-
ing normal to the axis of the firing pin and located in a
radial bore in the firing pin to prevent axial movement of
the firing pin. The safety pin is radially retained by the
cartridge.
[0004] There is a drawback associated with this ar-
rangement. When the projectile leaves the muzzle of the
small arms weapon there is a severe deceleration as it
hits still air and this causes the projectile casing to de-
celerate and a deceleration force to be applied to the
firing pin in the direction of the initiator. The shear force
applied to the safety pin by the deceleration between
the casing and the firing pin prevents ejection of the
safety pin until the shear force is overcome by the spring
biassing force acting on the pin. The firing pin is thus
retained in its safety position by the safety pin. Only
when the shear force has reduced will the safety pin re-
lease the firing pin. The effect of this is to delay the arm-
ing of the projectile by at least 0.1 seconds (or about 10
metres), or more reliably 0.2 to 0.3 seconds, which
equates generally to about 20 or 30 metres down range.
This means that targets at short range cannot be en-
gaged and even targets of 25 to 30 metres cannot al-
ways be engaged reliably.
[0005] A further drawback with this arrangement is
that there is only one safety means for retaining the firing
pin in the safety position. There is a possibility therefore
that the explosive charge could be initiated accidentally
if the safety pin became dislodged from the firing pin due
to the cartridge being damaged, for example.
[0006] In order to address these problems EP-B-
0363079 suggests the use of a chemical safety means
in addition to the mechanical safety means. The chem-
ical safety means includes a layer of combustible adhe-
sive material interposed between the firing pin and an
adjacent hollow portion of the casing. The combustible
adhesive material is connected to a bore at the rear of
the casing adjacent a propellant charge so that it is ac-

tivated by the explosion of the propellant charge when
the projectile is fired.
[0007] In this arrangement the combustible adhesive
material retains the firing pin in its safe position for a
predetermined period once the projectile has been fired.
This prevents any shear forces being generated be-
tween the firing pin and the safety pin as the projectile
decelerates on hitting still air. In this way ejection of the
safety pin occurs immediately the projectile leaves the
muzzle of the small arm. The time taken for the com-
bustible adhesive material to release the firing pin and
thus arm the projectile is determined by the character-
istics of the combustible adhesive material.
[0008] A problem with this arrangement is that the
combustible adhesive material may deteriorate and be-
come unstable if stored for a prolonged period, particu-
larly if the adhesive is in any way defective. This is a
major drawback if a long shelf life is required as is usual
for ammunition.
[0009] A further problem associated with this arrange-
ment is that manufacturing constraints can result in the
combustible adhesive material being insufficiently relia-
ble to ensure that any delay in arming equates to about
3 metres from the user when the projectile is fired.
[0010] It is known, e.g. from FR-A-0 424 890, US-A-
2 537 855 and US-A-2 564 797, that wholly mechanical
contrivances can be used to effect safety latching of fir-
ing pins in projectile fuses, and that a firing pins can be
used, whilst so latched, to hold an initiator in a safe con-
dition, against forces urging it into an armed condition.
In particuar, the document FR-A-0 424 890, which is
considered to be the closest prior art, has a generally
tubular casing with an axially movable firing pin and
safety release means for releasably restraining the firing
pin in a safety position, the safety release means having
first and second mechanical means. The projectile fuze
in this document has first and second mechanical safety
means. The first means is a frangible component. The
second means is a component which is moved radially
outwards by centrifugal forces.
[0011] None of these prior specifications, however,
envisages the provision of increased safety in handling
and in use, by means of plural, independently active me-
chanical safety latches which are designed and config-
ured to be triggered in response to different events in
the firing process.
[0012] An object of the present invention is to provide
a small arms projectile which has a safety means for
retaining a firing pin in a safety position prior to firing and
releasing the firing pin on application of acceleration
forces consequent upon firing.
[0013] Another object of the present invention is to
provide a small arms projectile which has at least two
mechanically independent safety means for retaining a
firing pin in a safety position prior to firing.
[0014] Another object of the present invention is to
provide a small arms projectile which has a safety
means for retaining a firing pin in a safety position prior
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to firing which operates to delay the arming of the pro-
jectile on firing in a more reliable manner than hitherto
known safety means.
[0015] According to an aspect of the present invention
there is provided a small arms projectile for a small arms
weapon, the projectile comprising:-

a generally tubular casing having an axially mova-
ble firing pin;
a compression spring providing a resilient force;
a warhead having an explosive charge; and
an initiator having safe and armed conditions and
capable, when in its armed condition and when im-
pacted with sufficient force by said firing pin, of det-
onating the explosive charge of said warhead;

wherein the casing also contains safety release
means for releasably restraining the firing pin, against
said resilient force which tends to move the firing pin
away from the initiator, in a safety position whereby said
initiator is held, by engagement with the firing pin, in its
safe condition, against an arming force tending to urge
the initiator towards the armed condition;

wherein the safety release means comprising first
and second mechanical means;

wherein said first mechanical means includes at
least one component constructed to be frangible in re-
sponse to the forces experienced on firing of the projec-
tile, the strength of the frangible element being sufficient
to withstand acceleration forces up to 500g; and

wherein said second mechanical means includes
at least one component disposed and configured so as
to be ejected from the casing under the influence of said
resilient force when the projectile leaves the weapon
permitting said resilient force to move said firing pin
away from said initiator to an extent allowing said initi-
ator to be urged into its armed condition.
[0016] It will be understood that the abbreviation "g"
used herein represents the acceleration due to gravity.
Typically a small arm projectile will experience an accel-
eration of between 10,000g and 15,000g when fired in
the chamber of a small arms weapon. The safety re-
lease means retains the firing pin in the safety position
on application of acceleration forces less than 500g to
prevent accidental arming of the projectile prior to firing.
In this way the releasable safety means will protect the
user if the projectile is accidentally dropped during han-
dling since the acceleration forces applied to the projec-
tile will generally be less than 500g.
[0017] Moreover the firing pin is caused to be re-
leased from said safety position only when the projectile
has been fired and only when both the first and second
mechanical means have been caused, in a predeter-
mined sequence, to no longer be effective. In this way
if one of the mechanical means fails the other will pre-
vent movement of the firing pin from the safety position.
Since the safety release means has releasable means
which are mechanical, restraint of the firing pin is im-

proved and problems associated with chemical degra-
dation are avoided. Furthermore, this can prevent the
firing pin moving towards the initiator when the projectile
has been fired and is still in the chamber or bore of the
small arm.
[0018] Preferably, said firing pin includes a separate
axially movable base portion.
[0019] Conveniently, said frangible component com-
prises a shear pin positioned to support said base por-
tion prior to firing of the projectile.
[0020] Thus, the first mechanical means is released
from the firing pin by initial axial movement of the base
portion in a direction away from the initiator. The accel-
eration forces applied to the base portion on firing can
therefore be used to release the firing pin from the first
mechanical means.
[0021] In another embdiment, said frangible compo-
nent comprises a disc element disposed between said
base portion and the casing to support said base portion
prior to firing of the projectile.
[0022] Thus, the first mechanical means is released
from the firing pin by initial axial movement of the base
portion in a direction away from the initiator. The accel-
eration forces applied to the base portion on firing can
therefore be used to release the firing pin from the first
mechanical means.
[0023] Accordingly, the frangible component prevents
release of the firing pin from the initiator until significant
acceleration forces are applied to the base portion when
the projectile is fired. The acceleration forces applied to
the firing pin, and the base portion, on firing are consid-
erable and in this way the frangible component can be
made sufficiently strong to withstand shock loads due
to mishandling prior to firing.
[0024] Moreover, the frangible component can be
readily fabricated and its breaking strength reliably con-
trolled during manufacture.
[0025] It is preferred that the initiator is urged to move
from its safe condition to its armed condition by rotating
about an axis perpendicular to the axis of said casing.
[0026] Consequently, the initiator can only rotate to
the biased armed position once the firing pin has disen-
gaged.
[0027] In another embodiment, the resilient force ap-
plied to the firing pin is provided by said compression
spring which has sufficient stiffness to prevent the firing
pin moving into the initiator due to deceleration experi-
enced by the projectile as it leaves the muzzle of a small
arm.
[0028] Since the firing pin is biased in an axial direc-
tion away from the initiator, this can prevent movement
of the firing pin towards the initiator immediately the pro-
jectile exits the muzzle of the small arm. In this case, the
firing pin strikes the initiator only when the projectile im-
pacts the target.
[0029] Conveniently, the ejectable component of said
second mechanical means includes at least one spring
biased safety pin.
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[0030] Thus, the safety pin can be radially restrained
in a cartridge from which the projectile is fired. For ex-
ample, the safety pin can be radially restrained by fins
which are in turn radially restrained by the internal sur-
face of the bore of the weapon from which it is fired and
is released on exit from the muzzle. The projectile is thus
armed either immediately on exit or within a short dis-
tance after exiting the muzzle of the shotgun.
[0031] In preferred embodiments, two spring biased
safety pins are provided for release in opposite radial
directions.
[0032] This avoids any imbalance of the projectile
once it has been fired.
[0033] Preferably, said casing supports a plurality of
stabilising fins constrained to lie against the casing prior
to firing of the projectile, but capable of deployment
when the projectile leaves the weapon; and wherein at
least one of said fins prevents ejection of the ejectable
component of said second mechanical means until said
deployment occurs; the deployment being assisted by
motion of said firing pin under said resilient force.
[0034] In a particular embodiment, said firing pin is
provided with a stabilising disc having a frusto-conical
side portion disposed in contact with the ejectable com-
ponent of said second mechanical means.
[0035] Conveniently, said initiator is constructed to
generate, when in its armed condition, an initiating ex-
plosive charge in response to impact thereon of said fir-
ing pin and comprises means for causing said initiating
explosive charge to conform to a predetermined shape
about an initiator axis and wherein said initiator axis is
misaligned with the axis of motion of said firing pin when
held in its safe condition.
[0036] In a particular case, when the axis of said ini-
tiator is misaligned with the axis of motion of said firing
pin, shielding means is interposed between the initiating
charge and that of said warhead.
[0037] In a particular embodiment, said initiating ex-
plosive charge is contained in a cup-like structure and
said shield comprises a portion of said structure.
[0038] The invention will now be described, by way of
illustration only, with reference to the accompanying
drawings in which:-

Figure 1 is a vertical cross-sectional view of a pro-
jectile arrangment removed from a 3" (7.56 cm) 12
gauge cartridge, the projectile arrangment not em-
bodying the present invention;
Figure 2 is a cross-sectional view similar to Figure
1 and shows another projectile arrangment not em-
bodying the present invention;
Figure 3 is a cross-sectional view similar to Figure
1 and shows yet another projectile arrangment not
embodying the present invention;
Figure 4 is a cross-sectional view similar to Figure
1 and shows a projectile according to a first embod-
iment of the present invention;
Figures 5(a) and 5(b) are partial cross-sectional

views showing an alternative relationship between
initiator and warhead components to that shown in
the figure 4 in safe (but accidentally triggered) and
armed conditions respectively; and
Figure 6 is a cross-sectional view showing a further
alternative relationship between the initiator and
warhead components to that shown in figure 4.

[0039] In all Figures, similar components of the small
arm projectiles bear the same reference numerals.
[0040] With reference to Figure 1, the projectile (1) is
formed with a hollow warhead (2) and a hollow casing
(3). The projectile has a generally cylindrical configura-
tion about a central axis and is formed in this instance
of aluminium castings. The warhead (2) and the casing
(3) are separately formed castings provided with inter-
locking means in the form of an externally threaded por-
tion (4) on the casing and an internally threaded portion
(5) on the warhead. The warhead and casing are joined
together immediately prior to assembly with a 12-bore
cartridge.
[0041] The casing (3) is provided with an axial bore
(6) which accommodates an axially movable cylindrical
firing pin (7). The firing pin (7) is provided at its operative
end nearest the warhead (2) with a conical needle por-
tion (8) for contacting an explosive charge initiator (23)
which is located in the warhead. The firing pin (7) also
includes a stabilising disc portion (9) adjacent the nee-
dle portion, a reduced diameter shaft portion (10) adja-
cent the stabilising disc and a base portion (11). The sta-
bilising disc (9) and base portion (11) have an external
diameter which is substantially the same as the internal
diameter of the axial bore (6). The base portion (11) in-
cludes an annular recess (12) on its side adjacent the
reduced shaft portion (10).
[0042] In the drawing the firing pin (7) is shown in its
safety position. The firing pin (7) is retained in this posi-
tion by a safety release means which includes a primary
mechanical releasable restraining means in the form of
two diametrically opposite spring biased safety pins
(13), and a secondary releasable mechanical restrain-
ing means in the form of a hollow frangible disc element
(15).
[0043] The safety pins (13) are each located in a
stepped throughbore (16) in the casing (3). The through-
bores (16) have an axis which is perpendicular to the
axis of the casing (3). The safety pins (13) include a pin
cap portion (17) and a shaft portion (18) which locates
in the reduced diameter portion of the stepped through-
bore (16). The shaft portion (18) of the safety pin has an
external diameter which is substantially the same as the
internal diameter of the reduced diameter portion of the
throughbore. A compression spring (19) is provided in
the larger diameter portion of the stepped throughbore
(16) and bears upon the pin cap portion (17) to bias the
safety pin (13) radially outwards. The safety pins (13)
are held in the throughbore by engagement with the fir-
ing pin (7). At their remote ends the safety pins each
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include a reduced diameter portion (20) adjacent the
shaft portion (18) and a outwardly splayed conical por-
tion (21) which defines a detent. The reduced diameter
portion (20) extends from the stepped throughbore and
engages the forward axial face (22) of the base portion
(11). The outwardly splayed conical portion (21) is partly
located in the annular recess (12) and prevents axial
movement of the firing pin (7) in the direction of the ini-
tiator (23).
[0044] By virtue of the fact that the safety pins (13)
are retained by the firing pin (7) assembly is simplified
considerably since it is no longer necessary to manually
retain the safety pins (13) in their pre-expanded condi-
tion prior to locating the same in a cartridge for use.
[0045] The hollow frangible disc element (15) is posi-
tioned between the base portion (11) of the firing pin (7)
and an annular back plate (24) which is attached to the
casing (3). The strength of the frangible element is such
that it prevents axial movement of the firing pin in a di-
rection away from the initiator prior to firing and is
crushed by axial movement of the firing pin in said axial
direction on firing. In this respect the frangible element
can withstand acceleration forces applied to the firing
pin up to 5000g.
[0046] A compression spring (25) is disposed around
the conical portion (8) of the firing pin (7). The compres-
sion spring is retained by engagement with the stabilis-
ing disc portion (9) and an annular retaining plate (26)
which is secured to the interior surface of the casing (3).
The annular retaining plate (26) includes a central ap-
erture (30) for receiving the conical portion (8). In the
safety position shown the compression spring does not
apply a significant load to the safety pin.
[0047] Located at the remote end of the casing (3) and
about the external periphery thereof are four fins (27)
which in use extend radially outwardly from the body of
the casing (3). The fins (27) are of an accurate configu-
ration such that in their folded-down position within the
cartridge or barrel for example they will lie over the ex-
ternal periphery of the casing. To this end the fins (27)
are hinged at (28), the axis of the hinge being slightly
angled to the longitudinal axis of the projectile such that
air pressure will cause the fins (27) to open and to spin
the projectile when it has exited from the muzzle of the
weapon. The fins (27) may be formed of a resilient ma-
terial such as copper, or may be moulded into their final
form of plastics or a mouldable metal such as alumini-
um.
[0048] The warhead assembly (2) is formed of an alu-
minium casting of a generally cylindrical configuration
and includes a domed forward end. The domed forward
end conjoins the cylindrical portion which extends down-
wardly towards the casing (3). The hollow portion of the
warhead (2) is provided with an explosive (29), for ex-
ample A5. The block of explosive (29) is, in this partic-
ular arrangement,provided with a central bore (31) for
the accommodation of an initiator (23) which in this par-
ticular instance defines part of a shutter mechanism.

The initiator (23) is rotatably mounted on an axis per-
pendicular to the axis of the warhead (2) for movement
between the angular position shown and a spring biased
position 90 degrees apart. The initiator (23) is provided
with a wedge shape slot (41) which engages the tip of
the conical portion (8) when the firing pin is in the safety
position. In this way the firing pin (7) retains the initiator
(23) in the unarmed angular position shown. Spring bi-
assing means (not shown) are provided for rotating the
initiator (23) by 90 degrees to an armed position when
the firing pin is moved relatively rearwardly. The initiator
(23) is further provided with apertures (32) for receiving
the tip of the conical portion (8) when rotated to the
armed position.
[0049] Pre-moulded fragmentation portions (not
shown) may also be formed on the internal or external
faces of the warhead (2). In an alternative the warhead
(2) may be formed of a hard epoxy resin into which a
plurality of ball bearings have been exposed. The ad-
vantage of this latter construction is that the weight of
the warhead (2) can be carefully adjusted by means of
the utilisation of the correct weight and number of ball
bearings. Further of course the point of balance of the
projectile assembly can be altered by placing the ball
bearings at various positions in varying numbers within
the body of the material forming the warhead (2).
[0050] In use the explosive charge which is moulded
to a predetermined shape is interfitted in the warhead
(2) and the initiator (23) positioned therein. The casing
(3) is assembled by positioning the frangible disc ele-
ment (15) at the base of the bore (6) of the casing (3)
once the firing pin (4) is introduced into the bore (6). The
safety pins (13) are then introduced to the bore (6) and
pressed home. With the cap portion (17) of the safety
pins (13) retained in its pressed-in condition the firing
pin (7) is then in retained in its safety position and the
casing (3) and the warhead (2) may be then screwed
together. If in this position the projectile is accidentally
dropped even with the cartridge casing removed the
concussion will not release the firing pin (7) because the
safety pins (13) are inter-engaged therewith and the
frangible disc element (15) is sufficiently strong not to
break. Subsequently the fins (27) are positioned in their
radially inward positions and the device is slipped into
a standard 12-bore cartridge so as to fit on top of the
wadding immediately over the propellant charge.
[0051] The cartridge may then be positioned in a
standard shotgun with a cylindrical barrel and fired in a
normal way. On firing the projectile (1) leaves the car-
tridge (not shown) and travels along the smooth bore
barrel. The acceleration force applied to projectile in the
barrel is typically in the range 10000g to 15000g. The
acceleration force of the firing pin (7) causes the firing
pin (7) to crush the frangible disc element (15). This al-
lows the firing pin to move in an axial direction away
from the initiator (23). The initiator (23) is thereby re-
leased from its unarmed position and rotates about its
axis through 90 degrees to its armed position. As the
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firing pin moves rearwards away from the initiator (23)
the safety pins (13) become dis-engaged from the an-
nular recess (12). On exit from the barrel the restraint
from the internal wall of the bore is removed and the
safety pins (13) are immediately ejected radially out-
wards.
[0052] On exiting the barrel the projectile decelerates
since the pressure of the propellant gases in the barrel
no longer act upon it. The deceleration of the projectile
urges the firing pin (7) towards the initiator (23). Contact
between the firing pin (7) and the initiator (23) is avoided
at this stage by the forward motion of the firing pin being
countered by the restraining force applied by the com-
pression spring (25). When the projectile (1) impacts the
target, the deceleration forces upon it are very much
greater and the associated force acting on the firing pin
(7) overcomes the restraining force of the compression
spring (25) and the tip of the firing pin (7) enters the ap-
erture (32) of the initiator, thereby causing the charge to
explode.
[0053] With reference now to Figure 2, the projectile
(1) is substantially the same as the projectile of Figure
1. The projectile of Figure 2 differs from that of Figure 1
in the sense that the firing pin (7) includes two separate
components. The conical tip portion (8), the stabilising
disc (9) and the reduced diameter shaft portion (10) are
formed as one component, and the base portion (11) is
formed as a separate component. The base portion (11)
is provided with a central blind bore (60) and an annular
flange (61) at its outer radial periphery on its forward
axial face (22). The reduced diameter shaft portion (10)
is located in the blind bore (60) at its end furthest from
the tip portion (8). The reduced diameter portion has an
external diameter substantially the same as the internal
diameter of the blind bore (60) and includes a shoulder
(62) positioned part way along its length which is urged
into engagement with a stepped annular recess (63) at
the opening of the blind bore (61) by the compression
spring (25). The safety pins (13) have a constant diam-
eter shaft portion (18) which includes a slot (64). The
slot (64) provides a detent which engages the annular
flange (61) to prevent axial movement of the firing pin
(7) in the direction of the initiator (23). In this respect it
will be understood that the slot (64) and annular flange
(61) replace the reduced diameter portion (20) and out-
wardly splayed conical portion (21) of the safety pins
(13) and the annular recess (12) of the projectile of Fig-
ure 1.
[0054] The projectile of Figure 2 is fired in an identical
manner to the projectile of Figure 1. On firing the accel-
eration force applied to the base portion (11) causes the
base portion (11) to crush the frangible disc element
(15). This allows the base portion (11) to move in the
axial direction away from the initiator (23) relative to the
shaft portion (10). As the base portion (11) moves rear-
wards away from the initiator (23) the safety pins (13)
become disengaged from the annular flange (61). Axial
movement of the shaft portion (10) in the direction away

from the initiator is prevented by engagement of the
safety pins (13) with the disc portion (9). The initiator
(23) is thereby held in its unarmed position by engage-
ment of the tip portion (8) and the V-groove (41). On exit
from the barrel the safety pins eject radially outwards
and the biassing force of the compression spring (25)
urges the shaft portion (10) towards the base portion
(11) in the axial direction away from the initiator (23).
This causes the initiator (23) to be released from its un-
armed position. The initiator (23) then rotates through
90 degrees to its armed position to arm the projectile.
[0055] With reference now to Figure 3, the projectile
(1) is substantially the same as the projectile of Figure
1. The projectile of Figure 3 is different from that of Fig-
ure 1 in the sense that the safety pins (13) have a con-
stant diameter shaft portion (42) which extends from the
cap portion (17). In Figure 3 the safety pins (13) are ra-
dially restrained in the throughbores (16) by the interfit-
ting cartridge. In the safety position shown, the safety
pins (13) can engage the forward facing axial side (22)
of the of the base portion (11) to prevent axial movement
of the firing pin (7) in the direction of the initiator (23),
and can also engage the opposing axial side of the sta-
bilising disc (9) to prevent axial movement of the firing
pin (7) in the direction away from the initiator.
[0056] The secondary mechanical releasable re-
straining means is provided by a plurality of circumfer-
entially spaced radially movable elements (43). The el-
ements (43) have a generally L-shaped cross-section
and are interfitted in an annular groove (44) formed in a
reduced diameter portion (45) of the firing pin (7) adja-
cent the base portion (11). The elements (43) are biased
radially inwards into the annular groove (44) by spring
biassing means (46) between the elements (43) and the
casing (3). The elements (43) are accommodated in an
annular recess (47) formed in the bore (6) at the end of
the casing remote from the warhead (2). The annular
recess (47) defines a stepped axial surface (49) in the
bore (6). The radial dimension of the elements (43) is
such that in the biased position shown the elements (43)
extend radially outwards of the annular recess (44) and
part way along the axial surface (48) into the annular
recess (47). In this position the elements (43) define a
radial gap (50) between the casing and their radially out-
er ends. Also in this position the elements (43) prevent
axial movement of the firing pin (7) in the direction to-
wards the initiator (23) by engagement with the stepped
axial surface (49). The radial dimension of the gap (50)
is marginally greater than that of the annular recess (45).
The firing pin (7) is axially aligned in the bore (6) by lo-
cation of its end furthest from the conical portion (8) in
an aperture (51) provided in the end plate (24).
[0057] The initiator (23) is non-movably retained in the
explosive (29) by the annular plate (26).
[0058] On firing the projectile (1) leaves the cartridge
(not shown) and travels along the smooth bore barrel.
On exit from the barrel the restraint of the internal walls
of the bore is removed and the safety pins (13) are im-
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mediately ejected. Movement of the firing pin (7) to-
wards the initiator (23) is then prevented by engagement
of the elements (43) and the axial surface (49) only. As
the projectile exits from the barrel the fins (27) deploy
and cause the projectile to rotate about its axis. At a pre-
determined point the rotation of the projectile generates
sufficient centrifugal force on the elements (43) to force
them radially outwards against the biassing force of the
spring biassing means (46). When the elements (43) en-
gage the annular recess (47) they disengage from the
annular recess (45) and thereby release the firing pin
(7). This will generally occur 0.3 seconds after exiting
the barrel resulting in a delay arming of the projectile
equating to about 30 yards down range which is just far
enough to ensure the safety for the user. Once the pro-
jectile is armed the tip of the firing pin (7) can enter the
initiator on impact with the target being engaged.
[0059] Referring now to the invention, Figure 4 shows
a projectile (1) according to a first embodiment of the
present invention. The projectile (1) of Figure 4 is formed
in a similar way to the projectile arrangments of Figures
1 to 3 in that it has a hollow warhead (2) and a hollow
casing (3). In the drawing of Figure 4 the detail of the
warhead (2) has been omitted for clarity. The warhead
(2) and casing (3) are separately formed castings with
interlocking means in the form of an externally threaded
portion (70) on the warhead (2) and an internally thread-
ed portion (71) on the casing (3).
[0060] The projectile of Figure 4 is provided with a two
piece firing pin (7). The firing pin (7) of the projectile of
Figure 4 is similar to the firing pin (7) of the projectile of
Figure 2 in the sense that the conical tip portion (8), the
stabilising disc (9) and the shaft (10) are formed as one
component, and the base portion (11) as a separate
component. The shaft portion (10) is located in a central
throughbore (72) in the base portion (11). The stabilising
disc comprises a flat base (73) and a frusto conical side
potion (74) which together provide a recess (75) on the
initiator side of the stabilising disc. A cylindrical sleeve
(76) is located in the bore (6) of the casing (3) adjacent
the firing pin (7). An annular shoulder (77) is provided
at the end of the sleeve (76) nearest the firing pin tip (8)
to receive one end of a compression spring (25). The
other end of the compression spring is located in the
recess (75) to urge the flat base (73) of the stabilising
disc into engagement with the base (11).
[0061] The firing pin (7) is retained in the safety posi-
tion shown by a primary mechanical releasable restrain-
ing means comprising at least one spring biased safety
pin (78), and secondary releasable mechanical restrain-
ing means in the form of a frangible disc element (79).
In this embodiment the safety release means addition-
ally comprises a tertiary mechanical releasable restrain-
ing means in the form of at least one shear pin (80) dis-
posed in a recess (83) in the base (11).
[0062] The safety pin (78) is located in an inclined
throughbore (81) in the side of the casing (3). At one
end the safety pin (78) engages the frusto-conical side

portion (74) of the stabilising disc (9). The safety pin (78)
is spring loaded in a radially outwards direction by the
compression spring (25) acting on the disc (9) and are
restrained within its throughbore (81) by a fin (27) when
in its folded-down condition as shown.
[0063] The shear pin (80) is located in a throughbore
(82) in the side of the casing (3) and extends within a
recess (83) provided in the base (11). The shear pin (80)
is provided with a reduced diameter frangible portion
(84) which is positioned to correspond to the position
between the recess (83) and the throughbore (82).
[0064] The spring biased initiator (23) is located within
the bore (6) of the casing. The initiator (23) is provided
with a stepped outer surface (85) which is engaged by
the tip of the conical portion (8) when the firing pin is in
the safety position. The initiator (23) is spring loaded to
its armed position which corresponds to the aperture
(32) being aligned with the axis of the firing pin.
[0065] The projectile of Figure 4 is fired in an identical
manner to the projectiles of Figure 1 to 3. On firing, the
acceleration force applied to the base portion (11) caus-
es the base portion (11) to crush the frangible disc ele-
ment (79) and the shear pin (80) to shear. This allows
the base portion (11) to move in the axial direction away
from the initiator (23) relative to the shaft portion (10).
Axial movement of the shaft portion (10) in the direction
away from the initiator is prevented by engagement of
the safety pin (78) with the frusto-conical portion (74).
The initiator (23) is thereby held in its unarmed position
by engagement of the tip portion (8) with the stepped
outer surface (85) when in the barrel of the smooth bore
weapon. On exit from the barrel the fins (27) deploy and
the safety pin (78) ejects radially outwards and the bi-
assing force of the compression spring (25) urges the
shaft portion (10) towards the base portion (11) in the
axial direction away from the initiator (23). This causes
the initiator (23) to be released from its unarmed posi-
tion. The initiator (23) then rotates through approximate-
ly 30 degrees to its armed position to arm the projectile.
[0066] Figure 4 has been described as comprising a
single safety pin (78) and a single shear pin (80). In an-
other embodiment these are supplemented by a second
safety pin (78) and shear pin (80) positioned diametri-
cally opposite each other respectively.
[0067] The embodiment of the invention shown in Fig-
ure 4 provides a highly significant improvement in the
safety of projectiles of this kind, based upon the impor-
tant fact that, until the initiator (23) is permitted to move
into its armed position, there is neither a direct line of
impingement of the firing pin (7) into the initiator nor a
direct line of communication between the initiator and
the explosive (29). This is used to further advantage in
the second and third embodiments of the invention illus-
trated in part in Figures 5(a), 5(b) and 6.
[0068] Referring now to Figure 5(a), it can be seen
that the initiator (23) is contained within a cup-like con-
struction (90), made of aluminium, and preferably sur-
rounded with titanium foil (91), or otherwise coated with
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or bearing a layer of titanium, of thickness in the order
of 0.001 inch. The warhead's explosive charge (29) is
contained behind a shield (92) which adopts a top-hat
like shape towards the initiator (23) with a thinned cen-
tral portion (93). The cup-like structure (90, 91) is formed
with a lid part (94), which faces towards the shield (92)
so that, in general, when the projectile is safe, the lid
part (94) lies in front of and parallel to the thinned portion
(93) of the shield (92) when the initiator (23) is not in line
with the main charge. By this means, there is provided
a shaping of the initiator's charge and a shielding of the
main charge (29) whereby, in the event of an accidental
triggering of the initiating charge by some external agen-
cy, as indicated by the fracture of the lid part (94), the
energy of the charge does not directly impact the main
charge (29), as it is skewed away from the direct "line
of sight" thereto, and moreover the lid part (94) of the
cup-like structure (90,91) tends to be opened out, as
shown at 94a, and thus provides a strengthened shield
between the initiating charge and the main explosive
charge (29) of the projectile.
[0069] Figure 5(b) is identical to Figure 5(a), except
that it shows the armed condition, wherein the cup-like
structure (90, 91) has been allowed to rotate so as to
align the charge (23) with the thinned region (93) of the
shield (92). In this condition, when the initiator charge
is fired, as shown, the opened-out portions of the lid part
(94) no longer overlie the thinned region (93) of the
shield (92) and indeed assist in concentrating the initia-
tor's charge into the main explosive charge (29) of the
warhead; i.e. they provide a "fire channel" directing the
initator's energy to the main charge.
[0070] In the embodiment of Figure 6, the principal dif-
ference from that of Figure 5 is that there is provided a
shielding shutter (95) that is integral with, and thus ro-
tates with, the initiator (23), thereby obviating the need
for the lid part (94) to the cup-like structure (90, 91)
which is otherwise as described in relation to Figure 5.
The shutter (95) is shaped, dimensioned and crafted of
suitable material to resist or at least lessen the impact
on the main explosive charge (29) of an accidental dis-
charge of the initiator charge. In this respect, it can be
made relatively bulky since, of course, it is automatically
moved out of the line of action between the initiator (23)
and the main explosive charge (29) of the projectile
when the initiator rotates to its armed position.
[0071] The combination, as shown in Figures 5 and
6, of shaping, at least to an extent, the initiator's charge,
skewing the shaped charge, with respect to the direct
path to the main explosive charge, in an "unarmed" con-
dition, and providing additional shielding along the direct
path in the "unarmed" condition, provides a significant
degree of additional safety against unwanted detonation
of the main charge whilst not compromising the sensi-
tivity of the warhead to detonation in the "armed" ccndi-
tion, when the initiator charge is rotated to align with the
direct path to the main explosive charge.
[0072] It will be understood that figures 4 to 6 illustrate

particular embodiments of the invention only. In this re-
spect, although the present invention is described with
reference to fins it is appreciated that the invention also
refers to projectiles not including fins.

Claims

1. A small arms projectile (1) for a small arms weapon,
the projectile comprising:-

a generally tubular casing (3) having an axially
movable firing pin (7);
a compression spring (25) providing a resilient
force;
a warhead (2) having an explosive charge; and
an initiator (23) having safe and armed condi-
tions and capable, when in its armed condition
and when impacted with sufficient force by said
firing pin (7), of detonating the explosive charge
of said warhead (2);

wherein the casing (3) also contains safety re-
lease means for releasably restraining the firing pin
(7), against said resilient force which tends to move
the firing pin (7) away from the initiator (23), in a
safety position whereby said initiator (23) is held, by
engagement with the firing pin (7), in its safe condi-
tion, against an arming force tending to urge the in-
itiator (23) towards the armed condition;

wherein the safety release means comprising
first (11, 79, 80) and second (27, 78) mechanical
means;

wherein said first mechanical means includes
at least one component (79, 80) constructed to be
frangible in response to the forces experienced on
firing of the projectile, the strength of the frangible
element being sufficient to withstand acceleration
forces up to 500g; and

wherein said second mechanical means in-
cludes at least one component (78) disposed and
configured so as to be ejected from the casing (3)
under the influence of said resilient force when the
projectile leaves the weapon permitting said resil-
ient force to move said firing pin (7) away from said
initiator (23) to an extent allowing said initiator to be
urged into its armed condition.

2. A small arms projectile according to claim 1 char-
acterised in that said firing pin includes a separate
axially movable base portion (11).

3. A small arms projectile according to claim 2 char-
acterised in that said frangible component com-
prises a shear pin (80) positioned to support said
base portion (11) prior to firing of the projectile (1).

4. A small arms projectile according to claim 2 or 3
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characterised in that said frangible component
comprises a disc element (79) disposed between
said base portion (11) and the casing (3) to support
said base portion (11) prior to firing of the projectile
(1).

5. A small arms projectile according to any preceding
claim characterised in that the initiator (23) is
urged to move from its safe condition to its armed
condition by rotating about an axis perpendicular to
the axis of said casing.

6. A small arms projectile according to any preceding
claim characterised in that the resilient force ap-
plied to the firing pin (7) is provided by said com-
pression spring (25) which has sufficient stiffness to
prevent the firing pin moving into the initiator (23)
due to deceleration experienced by the projectile (1)
as it leaves the muzzle of a small arm.

7. A small arms projectile according to any preceding
claim characterised in that the ejectable compo-
nent of said second mechanical means includes at
least one safety pin (78) biased by resilient force of
said compression spring (25).

8. A small arms projectile according to claim 7 char-
acterised in that two spring biased safety pins are
provided for release in opposite radial directions.

9. A small arms projectile according to any preceding
claim characterised in that said casing (3) sup-
ports a plurality of stabilising fins (27) constrained
to lie against the casing prior to firing of the projec-
tile, but capable of deployment when the projectile
leaves the weapon; and wherein at least one of said
fins prevents ejection of the ejectable component
(78) of said second mechanical means until said de-
ployment occurs; the deployment being assisted by
motion of said firing pin (7) under said resilient force.

10. A small arms projectile according to claim 9 char-
acterised in that said firing pin (7) is provided with
a stabilising disc (9) having a frusto-conical side
portion (74) disposed in contact with the ejectable
component (78) of said second mechanical means.

11. A small arms projectile according to any preceding
claim characterised in that said initiator (23) is
constructed to generate, when in its armed condi-
tion, an initiating explosive charge in response to
impact thereon of said firing pin (7) and comprises
means for causing said initiating explosive charge
to conform to a predetermined shape about an ini-
tiator axis and wherein said initiator axis is mis-
aligned with the axis of motion of said firing pin (7)
when held in its safe condition.

12. A small arms projectile according to claim 11 char-
acterised in that, when the axis of said initiator (23)
is misaligned with the axis of motion of said firing
pin (7), shielding means (95) is interposed between
the initiating charge and that of said warhead.

13. A small arms projectile according to claim 12 char-
acterised in that said initiating explosive charge is
contained in a cup-like structure (90) and said shield
comprises a portion (94a) of said structure.

Patentansprüche

1. Handschußwaffenprojektil (1) für Handfeuerwaffen,
wobei das Projektil folgendes aufweist:

ein im allgemeinen rohrförmiges Gehäuse (3),
welches einen axial beweglichen Zündstift (7)
hat;
eine Kompressionsfeder (25), welche eine Fe-
derkraft bereitstellt;
einen Gefechtskopf (2), welcher eine Spreng-
ladung hat; und
einen Zündsatz (23), welcher einen Sicher-
heitszustand und einen geladenen Zustand
einnehmen kann und die Fähigkeit besitzt, daß
er im geladenen Zustand und unter Beauf-
schlagung einer ausreichenden Kraft durch
den Zündstift (7) die Sprengladung des Ge-
fechtskopfs (2) zur Detonation bringt;

wobei das Gehäuse (3) auch eine Sicher-
heitsauslöseeinrichtung zum lösbaren Festlegen
des Zündstifts (7) entgegen der Federkraft enthält,
welche versucht, den Zündstift (7) in einer Sicher-
heitsposition von dem Zündsatz (23) weg zu bewe-
gen, wobei der Zündsatz (23) durch Ineingriffsein
mit dem Zündstift (7) in der Sicherheitsposition ent-
gegen einer Zündkraft gehalten ist, welche ver-
sucht, den Zündsatz (23) in Richtung zu dem gela-
denen Zustand zu bewegen;

wobei die Sicherheitsauslöseeinrichtung eine
erste (11, 79, 80) und eine zweite (27, 78) mecha-
nische Einrichtung aufweist;

wobei die erste mechanische Einrichtung we-
nigstens eine Komponente (79, 80) umfaßt, welche
derart ausgelegt ist, daß sie in Abhängigkeit von
Kräften zerreißbar ist, die beim Abschießen des
Projektils auftreten, wobei die Festigkeit des zer-
reißbaren Elements so ausreichend bemessen ist,
daß es Beschleunigungskräften von bis zu 500 g
einen Widerstand entgegensetzen kann; und

wobei die zweite mechanische Einrichtung
wenigstens eine Komponente (78) umfaßt, welche
derart angeordnet und ausgelegt ist, daß sie aus
dem Gehäuse (3) unter dem Einfluß der Federkraft
ausgestoßen werden kann, wenn das Projektil die
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Waffe verläßt, so daß die Federkraft ermöglicht,
daß der Zündstift (7) von dem Zündsatz (23) derart
weg bewegt wird, daß der Zündsatz in den gelade-
nen Zustand gedrückt werden kann.

2. Handschußwaffenprojektil nach Anspruch 1, da-
durch gekennzeichnet, daß der Zündstift einen
gesonderte, axial beweglichen Basisabschnitt (11)
umfaßt.

3. Handschußwaffenprojektil nach Anspruch 2, da-
durch gekennzeichnet, daß die Zerreißkompo-
nente einen Scherstift (80) aufweist, welcher derart
angeordnet ist, daß er den Basisabschnitt (11) ab-
stützt, bevor das Projektil (1) abgefeuert wird.

4. Handschußwaffenprojektit nach Anspruch 2 oder 3,
dadurch gekennzeichnet, daß die Zerreißkompo-
nente ein Scheibenelement (79) aufweist, welches
zwischen dem Basisabschnitt (11) und dem Gehäu-
se (3) angeordnet ist, um den Basisabschnitt (11)
abzustützen, bevor das Projektil (1) abgefeuert
wird.

5. Handschußwaffenprojektil nach einem der voran-
gehenden Ansprüche, dadurch gekennzeichnet,
daß der Zündsatz (23) derart mit einer Druckkraft
beaufschlagt wird, daß er von seiner Sicherheits-
stellung zu der geladenen Stellung dadurch bewegt
werden kann, daß er um eine Achse senkrecht zu
der Achse des Gehäuses gedreht wird.

6. Handschußwaffenprojektil nach einem der voran-
gehenden Ansprüche, dadurch gekennzeichnet,
daß die auf den Zündstift (7) aufgebrachte Feder-
kraft durch die Kompressionsfeder (25) bereitge-
stellt wird, welche eine so ausreichende Steifigkeit
hat, daß der Zündstift an einer Bewegung in dem
Zündsatz (23) infolge der Verzögerung gehindert
wird, die sich durch das Projektil (1) ergibt, wenn
dieses die Mündungsöffnung der Handschußwaffe
verläßt.

7. Handschußwaffenprojektil nach einem der voran-
gehenden Ansprüche, dadurch gekennzeichnet,
daß die ausstoßbare Komponente der zweiten me-
chanischen Einrichtung wenigstens einen Sicher-
heitsstift (78) umfaßt, welcher durch die Federkraft
der Kompressionsfeder (25) vorbelastet wird.

8. Handschußwaffenprojektil nach Anspruch 7, da-
durch gekennzeichnet, daß zwei Federn zur Vor-
belastung der Sicherheitsstifte vorgesehen sind,
welche an gegenüberliegenden radialen Richtun-
gen frei gegeben werden.

9. Handschußwaffenprojektil nach einem der voran-
gehenden Ansprüche, dadurch gekennzeichnet,

daß das Gehäuse (3) eine Mehrzahl von stabilisie-
renden Rippen (27) trägt, welche zur Festlegung
zur Anlage gegen das Gehäuse vor dem Abfeuern
des Projektils kommen, welche sich aber ausfahren
können, wenn das Projektil die Waffe verläßt; daß
wenigstens eine der Rippen ein Auswerfen der aus-
werfbaren Komponente (78) der zweiten mechani-
schen Einrichtung verhindert, bis das Ausfahren
auftritt, und daß das Ausfahren durch die Bewe-
gung des Zündstifts (7) unter Einwirkung der Feder-
kraft unterstützt wird.

10. Handschußwaffenprojektil nach Anspruch 9, da-
durch gekennzeichnet, daß der Zündstift (7) mit
einer Stabilisierungsscheibe (9) versehen ist, wel-
che einen kegelstumpfförmigen Seitenabschnitt
(74) hat, welcher in Kontakt mit der auswerfbaren
Komponente (78) der zweiten mechanischen Ein-
richtung angeordnet ist.

11. Handschußwaffenprojektil nach einem der voran-
gehenden Ansprüche, dadurch gekennzeichnet,
daß der Zündsatz (23) derart ausgelegt ist, daß er
im geladenen Zustand eine Zündsprengladung in
Abhängigkeit von einem Auftreffstoß des Zündstifts
(7) erzeugt und eine Einrichtung aufweist, welche
bewirkt, daß die Zündsprengladung eine vorbe-
stimmte Form um eine Zündachse annimmt, und
daß die Zündachse nicht zu der Bewegungsachse
des Zündstifts (7) ausgerichtet ist, wenn sie ihre Si-
cherheitsstellung einnimmt.

12. Handschußwaffenprojektil nach Anspruch 11, da-
durch gekennzeichnet, daß, wenn die Achse des
Zündsatzes (23) zu der Bewegungsachse des
Zündstifts (7) nicht ausgerichtet ist, die Abschirm-
einrichtung (95) zwischen der Zündladung und dem
Gefechtskopf angeordnet ist.

13. Handschußwaffenprojektil nach Anspruch 12, da-
durch gekennzeichnet, daß die Zündsprengla-
dung in einem kapselförmigen Gebilde (90) enthal-
ten ist, und die Abschirmung einen Abschnitt (94a)
des Gebildes aufweist.

Revendications

1. Projectile (1) pour une arme légère, le projectile
comprenant :

- un étui (3) généralement tubulaire, ayant un
percuteur (7) déplaçable axialement ;

- un ressort de compression (25) fournissant une
force élastique ;

- un cône de charge (2) ayant une charge
explosive ; et

- un amorceur (23) ayant des états de sécurité
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et armé et capable, lorsqu'il est dans son état
armé et lorsqu'il est heurté par une force suffi-
sante par ledit percuteur (7), de faire détoner la
charge explosive dudit cône de charge (2) ;

dans lequel l'étui (3) contient également un moyen
de libération de sécurité pour restreindre de façon
libérable le percuteur (7), à l'encontre de ladite force
élastique qui tend à éloigner le percuteur (7) de
l'amorceur (23), dans une position de sécurité, ce
par quoi ledit amorceur (23) est maintenu, par en-
gagement avec le percuteur (7), dans son état de
sécurité, à l'encontre d'une force d'armement ten-
dant à solliciter l'amorceur (23) vers l'état armé ;
dans lequel le moyen de libération de sécurité com-
prend un premier (11, 79, 80) et un second (27, 78)
moyen mécanique ;
dans lequel ledit premier moyen mécanique com-
prend au moins un composant (79, 80) construit
pour être cassant en réponse aux forces éprouvées
lors de la mise à feu du projectile, la résistance de
l'élément cassant étant suffisante pour résister aux
forces d'accélération jusqu'à 500 g ; et
dans lequel ledit second moyen mécanique com-
prend au moins un composant (78) disposé et con-
figuré de façon à être éjecté de l'étui (3) sous l'in-
fluence de ladite force élastique lorsque le projectile
quitte l'arme, permettant à ladite force élastique
d'éloigner ledit percuteur (7) dudit amorceur (23)
dans une mesure permettant audit amorceur d'être
sollicité dans son état armé.

2. Projectile pour une arme légère selon la revendica-
tion 1, caractérisé par le fait que ledit percuteur
comprend une partie de base (11) déplaçable axia-
lement, séparée.

3. Projectile pour une arme légère selon la revendica-
tion 2, caractérisé par le fait que ledit composant
cassant comprend une broche de cisaillement (80)
positionnée pour supporter ladite partie de base
(11) avant la mise à feu du projectile (1).

4. Projectile pour une arme légère selon l'une des re-
vendications 2 ou 3, caractérisé par le fait que le-
dit composant cassant comprend un élément de
disque (79) disposé entre ladite partie de base (11)
et l'étui (3) pour supporter ladite partie de base (11)
avant la mise à feu du projectile (1).

5. Projectile pour une arme légère selon l'une quel-
conque des revendications précédentes, caracté-
risé par le fait que l'amorceur (23) est sollicité pour
se déplacer de son état de sécurité à son état armé
par rotation autour d'un axe perpendiculaire à l'axe
dudit étui.

6. Projectile pour une arme légère selon l'une quel-

conque des revendications précédentes, caracté-
risé par le fait que la force élastique appliquée au
percuteur (7) est fournie par ledit ressort de com-
pression (25) qui a une raideur suffisante pour em-
pêcher le percuteur de se déplacer dans l'amorceur
(23) en raison de la décélération éprouvée par le
projectile (1) alors qu'il quitte la bouche d'une arme
légère.

7. Projectile pour une arme légère selon l'une quel-
conque des revendications précédentes, caracté-
risé par le fait que le composant éjectable dudit
second moyen mécanique comprend au moins une
broche de sécurité (78) sollicitée par ladite force
élastique dudit ressort de compression (25).

8. Projectile pour une arme légère selon la revendica-
tion 7, caractérisé par le fait que deux broches de
sécurité sollicitées par ressort sont prévues en vue
d'une libération dans des directions radiales oppo-
sées.

9. Projectile pour une arme légère selon l'une quel-
conque des revendications précédentes, caracté-
risé par le fait que ledit étui (3) supporte plusieurs
ailettes de stabilisation (27) contraintes de s'éten-
dre contre l'étui avant la mise à feu du projectile,
mais capables de se déployer lorsque le projectile
quitte l'arme ; et dans lequel au moins l'une desdites
ailettes empêche l'éjection du composant éjectable
(78) dudit second moyen mécanique jusqu'à ce que
ledit déploiement ait lieu, le déploiement étant as-
sisté par le mouvement dudit percuteur (7) sous la-
dite force élastique.

10. Projectile pour une arme légère selon la revendica-
tion 9, caractérisé par le fait que ledit percuteur
(7) est muni d'un disque de stabilisation (9) ayant
une partie latérale tronconique (74) disposée en
contact avec le composant éjectable (78) dudit se-
cond moyen mécanique.

11. Projectile pour une arme légère selon l'une quel-
conque des revendications précédentes, caracté-
risé par le fait que ledit amorceur (23) est réalisé
pour générer, lorsqu'il est dans son état armé, une
charge explosive d'amorçage en réponse à un im-
pact sur celui-ci dudit percuteur (7) et comprend un
moyen pour amener ladite charge explosive
d'amorçage à se conformer à une forme prédéter-
minée autour d'un axe d'amorceur et dans lequel
ledit axe d'amorceur est hors d'alignement avec
l'axe de mouvement dudit percuteur (7) lorsqu'il est
maintenu dans son état de sécurité.

12. Projectile pour une arme légère selon la revendica-
tion 11, caractérisé par le fait que, lorsque l'axe
dudit amorceur (23) est hors d'alignement avec
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l'axe de mouvement dudit percuteur (7), un moyen
d'écran de protection (95) est interposé entre la
charge d'amorçage et celle dudit cône de charge.

13. Projectile pour une arme légère selon la revendica-
tion 12, caractérisé par le fait que ladite charge
explosive d'amorçage est contenue dans une struc-
ture (90) de type coupe et ledit écran de protection
comprend une partie (94a) de ladite structure.
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