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(200) and a case (100) that contains the projectile. The case (100) comprises
a support member (110) at a base of the case. The projectile (200) may be re-
tained in the case by an insert member (115) of the case that is received in a
socket (210) of the projectile, the insert member (115) being supported by the
support member (110) and the socket (210) being at a base of the projectile
(200). Or, the projectile may be retained in the case by an insert member of
the projectile that is received in a socket of the case, the socket being suppor -
ted by the support member and the insert member being at a base of the pro-
jectile. Further aspects of the invention provide an obturator ring and a driv-
ing ring for the ammunition.
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AMMUNITION COMPRISING PROJECTILE AND CASE

Technical Field of the Invention

This invention relates to ammunition comprising a projectile and a case that contains
the projectile. The projectile may be intended to be a non-lethal projectile, and may therefore

be formed of lightweight materials.

Background to the Invention

Known types of ammunition often comprise a projectile and a case. The case is
typically placed within a chamber of a barrelled weapon, and then a propellant within the

case is initiated to drive the projectile out of the case and down the barrel of the weapon.

Various methods of mounting the projectile within the case are known to those skilled
in the art. Clearly, the case must retain the projectile until the projectile is fired, and one
known method is to partially or fully close an end of the case so that the projectile is retained

in the case and can burst out of the end of the case upon firing.

However the force required for the projectile to burst oﬁt of the case may vary from
case to case, and this can result in variations in the velocity of the projectile, which makes the
flight path of the projectile mbre difficult to predict and leads to inaccurate targeting. This
problem is exacerbated for lightweight projectiles which can be significantly slowed by a{ny :

forces acing against their direction of travel.

The accurate targeting of projectiles that are intended to be non-lethal is very
important, since the risks of the projectile héving a lethal effect are greatly increased if the

projectile misses its target area and strikes a person in the face or the eyes.

Another kﬁown method for mounting the projectile within the case is to use an
interference fit between the projectile and the case, such that the propellant is responsible for

overcoming the friction between the projectile and the case upon firing. Temporary fixing
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points may also be used between the outer circumferential surface of the projectile and the

interior of the case, the temporary fixing points breaking upon initiation of the propellant.

However, these methods can also result in variable projectile velocities that make
targeting unreliable. Furthermore, the frictional or breaking forces exerted against the body of
the projectile during firing can result in damage or uneven forces on thé projectile, which can
di\;ert the projectile from its intended course or may even cause the projectile to fail

altogether. . . A\

-1t is therefore an aim of the invention to provide improved ammunition which helps

address one or more of the above problems.

Summary of the Invention

According to a first aspect of the invention, there is provided ammunition comprising
a projectile and a case that 6ontains the projectile'. The case comprises a support-member at a‘
base of the case. The projectile may be retained in the case by an insert member of the case
that is received in a socket of the projectile, the insert member being supported by the support
member and the socket being at a base of the projectile. Or, the projectile may be retained in
the case by an insert member of the projectile that is received in a socket of the case, the
socket being supported by the support member and the insert member being at a base of tﬁe

projectile.

Since the projectile is retained in the case by an insert membgr that fits into a socket,
the force required to separate the projectile from the case is more consistent thaﬁ when using
multiple ﬁxiﬁg points or friction around an outer circumferential surface of the projectile.
Furthermore, the use of the insert member and socket can simplify the attachment of the
projectile to the case during manufacturing, since the insert member may simply be pushed

into the socket.

The insert member within the socket may be the \only fixing or restraining point
between the projectile and the case, and so the force required to separate the projectile from
the case may be more easily regulated. The distance to be travelled by the projectile along the

case before the projectile is no longer restrained by the combination of the insert member and
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- socket, may be much smaller than in prior art designs where the outer circumferential surface
of the projectile is a friction fit against the interior of the case, and so less of the energy

generated by a propellant may be consumed in separating the projectile from the case. -

The socket may be aligned with a central axis of the projectile, the central axis being
along a firing direction of the projectile. This rhay help prevent any off-axis forces from

being imparted to the projectile, thereby straightening its trajectory and improving targeting.

Preferably, the projectile is ﬁilly contained within the case so that the case protects the
projectile from impacting external objects and becoming damaged. The case may be fully
open at an end of the case where the projectile exits the case, so that the end of the case does

not present any resistance to the projectile or cause any damage to the nose of the projectile.

The support member of the case may extend perpendicular from the base of the case
or alternatively the support member may extend from sidewalls of the case adjacent the base

of the case.

Advantageously, the socket may comprise a base portion and a tubular portion that is
connected to the base portion. The tubular portion may be engaged with the insertbmember,
and may be configured to break away from the base portion to release the projectile from its
attachment to the case upon firing. The force required to break the tubular portion from the
base portion may be very consistent across multiple ones of the ammunition and so the
velocities achieved may also be more consistent, leading to better targeting. The breaking
force is typically a tensional force imparted along the length of the insert member to the .
tubular portion, as'a result of the projectile béing forced in a direction out of the case by a
propellant. The tubular portion may have a circular cross section, although the tubular portion
may alternatively have an angular cross section, such as a square or a hexagonal cross

section.

Preferably, the insert member is part of the case and the socket is part of the
projectile, since the socket may have a lighter weight than the insert member. A lightweight
‘projectile is desirable to reduce impact damage to the target. In the case where the socket
. comprises the liner with the tubular portion that breaks away from the socket upon firing, the.

socket may have a much lighter weight than the insert member after firing.
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The tubﬁlar portion may comprise a stronger portion and a relatively weaker portion,
wherein the stronger portion engages with the insert member, and wherein the relatively
weaker portion connects the stronger portion to the base portion and is configured to break
upon firing the projectile from the case. The use of a relatively stronger portion means that
the tubular portion can be made strong enough to tightly grip the insert member, and the
relatively weaker portion means that the tubular portion can still easily break away from the
base portion upon firing. The relatively weaker portion may for example be formed as a
portion of the tubular portion that has a reduced thickness compared to the relatively stronger
portion, or the relatively weaker portion may comprise a series of apertures defining a line

. along which the tubular portion may break.

The socket may comprise socket walls thét define a hole within the base of the
projectile, and the base portion and the tubular portion of the socket may be comprised in a
liner of the socket that lines the socket walls. According, the socket walls may help support
the tubular portion in place, and the tubular portion may be made. from a softer material than

the socket walls.

Advantageously, the insert member fnay be an interference fit within the socket so
that no adhesives or crimping tools are requiréd when fixing the projectile into the case '
duri'ng manufacturing of the ammunition. THe insert member may comprise at least one ridge
configured to retain the insert member in the socket. The ridges may bg angled towards tﬁe .
entrance of the socket and act as barbs that prevent the insert member from being withdrawn

from the socket.

The sockef may comprise wings that extend towards a base of the socket and are
biased towards a central axis of the socket, so that they grip the insert member and prevent
the insert member from being withdrawn from the soéket. If the wings are used with an insert
member having ridges, then the wings may engage the ridges to further prevent the insert

member from being removed from the socket.

Ad\\/antageously, the ammunition may comprise a propellant and an empty interior
chamber between the base of the projectile and a base of the case. The empty interior

chamber may be configured to fill with gases upon initiation of the propellant, so that the
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gases drive the projectile out of the case. The use of an empty interior chamber for the gases
helps reduce the peak force that acts on the projectile during firing and provides for a

smoother acceleration of the projectile out of the case.

The support member may comprise a cavity that houses the propellant, and apertures
between the cavity and the empty interior chamber. The apertures may be configured to emit
the gases from the cavity 'upon initiation of the propellant. Since the support' member may be
aligned along the central axis of the projectile, placing the propellant inside the support
member means that that propellant is also aligned along the central axis of the projectile, and
SO the‘propellant exerts a balanced force on the projectile that does not tend to tip the -

'projectile away from the central axis, thereby improving targeting.

The apertures are preferably evenly spaced daround the central axis of the projectile.
Then, the gases exiting the apertures can exert a force that is aligned with the central axis of
the projectile upon the projectile, preventing or minimising any off-axis forces that could

reduce targeting accuracy.-

The case may comprise a primer at the base of the case, the primer configured for

initiating the propellant that is within the cavity.

The prdj ectile may comprise a frangible nc;se portion that is filled with an irritant, for
example to irritate a human target. The ﬁangiblé nose portion is configured to break upon
impéct with a human target and release the irritant. The frangible ndsc portion may for
example bé made of expanded polystyrene. Suitable irritant materials will be apparent to

those skilled in the art, for example lachrymators such as CS powders.

Advantageously, the projectile may comprises a body portion formed of a plastics
material. Plastics materials are typically lightweight and so should cause minimal injury to a
person that is impacted by the projectile. The projectile may be devoid of any metal .

components.

The body portion may comprise a flexible obturator ring for sealing against an interior
of the case. The obturator ring may be flexible so that it can conform to the interior of the

.case and create a good seal as the projecﬁle passes through the case during firing.
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The obturator ring may comprise a flexible lip that is angled towards the base of the
projectile and that creates a seal against an interior surface of the case, to improve the seal
and present minimal friction between the case and the projectile during firing. The creation of |
a good seal prevents pfopella_nt gases from leaking around the projectile during firing, and

leads to more consistent projectile velocities for improved targeting.

The body portion may comprise a driving ring for engaging with a rifling of a
barrelled weapon from which the projectilé can be fired, the driving ring forcing the
projectile to rotate as the projectile passes along the barrel to improve the projectile’s stability

in flight.

The projectile may be made from lightweight materials to reduce the chan’ces of
injuring a human target, however lightweight materials often have a high thermal expansion
co-efficient which can result in variable levels of friction between the projectile and the case
or barrel of a weapon, giving variable projectile velocities and inaccurate targeting. To help.
address this problem, the driving ring mdy have a lower thermal expansion coefficient than
the body porti(;n of the projectile, to reduce variations with Atemperatﬁre in the level of friction
between the driving ring and ths case or barrel. Since the driving ring only makes up a small
portion of the projectile, making it from a denser material than the body portion to provide a’
lower thermal expansion coéfﬁcient may not have too much effect on'the overall weight of

the projectile, keeping the projectile lightweight.

The driving ring may comprise inwardly directed spurs which engage into depressions
or apertures around the circumferential surface of the body pnnion of the projectile. The -
engageinént of the spurs with the depressions or apertures prevents the driving ring from
rotating relative to the body portion. The spurs may move further into the depressions or
apertures as the body portion expands relative to the driving ring during increases in

temperature.

According to a second aspect of the invention, there is provided ammunition
. comprising a projectile and a case that contains the projectile, and further comprising the

flexible obturator ring of the first aspect.
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According to a third aspect of the invention, there is provided ammunition comprising
a projectile and a case that contains the projectile, and further comprising the driving ring of

the first aspect.

Brief Description of the Drawings

Embodiments of the invention will now be described by way of example only and

with reference to the accompanying drawings, in which:

| Fig. 1 shows a schematic cross-sectional diagram of ammunition according to an
embodiment of the invention;
Fig. 2 shews a schematic perspective diagram of the ammunition of Fig. 1;
Fig. 3 shows a schematic perspective diagram of an integrall support member and
_insert member forming part of the ammunition of Fig. 1; ‘ |
Fig. 4 shows a schematic perspective diagram of a pfojectile forming part of the
ammunition of 'Fig. 1;
Fig. 5 shows a schematic perspective diagram of a liner forming part of the
ammunition of Fig. 1; , y
' Fig. 6 shows a schematic perspective diagram of a driving ring forming part of the
ammunition of Fig. 1; ' '
‘ F1g 7 shows a schematic diagram of the ammunition of Fig. 1 within a barrelled
weapon in preparation for firing; and .
Fig. 8 shows a schematic cross-sectional diagram of ammunition according to another

embodiment of the invention.

The drawings are purely illustrative and are not to scale. Same or similar reference

signs denote same or similar features.

Detailed Description

An embodiment of the invention will now be described with reference to Fig. 1,
which shows a schematic diagram of ammunition 1. The ammunition 1 has a cylindrical
shape, and the schematic diagram of Fig. 1 shows a cross section taken along the centre axis

50 of the cylindrical shape. A perspective diagram of the ammunition 1 is shown in Fig. 2.
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The ammunition 1 comprises a case 100 and a projectile 200. The case 100 has a body
comprising a circular base 102, a tubular sidewa11—104,, and an open end 106. The circular
base 102 has an open-ended tube 108 which extends upwardly into an interior region of the
case. The body is formed from aluminium, although other metals or plastics could be used in

alternate embodiments.

The case 100 also comprises a support member 110. The support member 110 fits ‘
inside the open-ended tube 108, and supports an insert member 115. The insert member 115
is substantially cylindrical and fits into a socket 2.10 at a base 202 of the projectile 200, to
retain the projectile 200 in the case 100 so that the projectile 200 does not simply fali out of
the open end 106. The socket 210 is also substantially cylinarical to match the substantially
cylindrical shape of the insert member 115. The insert member 115 and socket 210 both have

a central axis that is aligned with the central axis 50.

The support member 110 is substantially cylindrical, and is has a central axis aligned
with the central axis 50. The support member 110 is fixed to the open-ended tube 108 by
inserting the insert member 110 into the open-ended tube 108 and crimping the end 109 of
~ the tube 108 to grip the suppbrt member 110. The sﬁpport member 110 and insert member
115 are integrally formed as a single piece of steel, although other metals or materials could
alternatively be used. A schematic perspective diagram of the integrally formed support

member and insert member is shown in Fig. 3.

A ring-shaped interior chamber 75 is defined between the external surface of the
support member 110, the internal surface of the tubular sidewall 104, the base 202 of the
projectile and the base 102 of the case. A Sealing band 118 is positioned between the inside of
the open-ended tube 108 and the support member 110 to seal off the interior chamber from
the external environment. The sealing band 118 fits within a groove 119 arouhd the support -

member 110 (refer to Fig. 3).

The support member 110 comprises a cavity 117 that houses a charge 130. The charge
130 comprises a propellant 132 and a primér 135 for initiating the propellant. The charge 130
further cbmprises' a closure cap 133 above the prbpellant 132 and opposite the primer 135.

The closure cap is formed of plastic and has a thin diaphragm at its centre, which is intended
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to rupture upon initiation of the propellant 132. The support member 110 also comprises four ‘
apertures 112 that are evenly spaced around the central axis 50. The apeftﬁres 112 lead from
the interior chamber 75 to the central diaphragm of the closure cap 133, via an internal |
passageway 134 of the support member. Therefore, ui)on initiation of the propellant 132, the
central diaphragm of the closure cap 133 will rupture and allow gases from the propellant to
pass along the passageway 134, through the apértﬁres 112, and into the interior chamber 75.

The socket 210 comprises socket walls 211 that define a hole in the base 202 of the
projectile 200. The socket 210 ,furth‘er comprises a linér 212 that lines the socket walls 211,
and the liner 212 comprises a base portion 215, and a tubular portion 216. The liner 212 is
retained within the hole by forming the base portion 215 to have a lafger diameter than the
diameter of the hole, such that the liner 212 is retained by the base portion 215 resting against
ends of the socket walls 211. During manufacturing, the liner 212 is typically inserted into
the hole from an interior of the projectile 200. The tubular portion 216 loosely fits within the
socket walls 211.

The tubular portion 216 has va relatively stronger portion 217 that engages the inseﬁ
member 115. The tubular portion 216 also has a relatively weaker portion 218 that is
connected to the base portion 215 and that enables the tubular portion 216 to break away
from the base portion 215 upon firing the projectile. The relatlvely weaker portlon 218 1s
weaker than the relatively stronger portion 217, since the relatively weaker portion 218 has a
reduced thickness compared to the relatively stronger portion 217. A schgmatlc perspective

diagram of the liner 212 is shown in Fig. 5.

The liner 212 is formed of low-dénsity polyethylene- (LDPE) so that it has low weight
and can easily break at the relatively weaker portion 218 upon ﬁring; althougfl other types of
materials could alternatively be used. The steel insert member 115 comprises ridgés 116 that .
are angled backwardly towards the entrance of the socket 210, and that engage the relatively
softer material of the liner 212, to prevent the insert member115 from bemg w1thdrawn from

the socket 210 after it has been inserted during manufacturlng

To further help prevent the insert member 115 from being withdrawn from the socket
210, the tubular portion 216 of the socket may be fitted with wings that extend towards the
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base-portion 215 of the socket and that are biased towards the central axis, so that the wings

engage the'ridgeé 116 to prevent withdrawal of the insert member 115 from the socket 210.

The projectile 200 comprises a body poftion 204, of which the base 202 is part, and a
nose cap 206. In this particular embodiment the body portion 204 is a rigid polyurethane
foam body, and the nose cap 206 is expanded polystyrene nose cap. The polystyrene nose cap
206 1s filled with a CS power 208 for irritating a human target, and is intended to shatter upon
impact with a target to release the CS powder 208. A schematic perspective diagfam of the

projectile 200 is shown in F ig'. 4.

The body portion 204 is fitted with an obturator ring 220 that fits within a groove 105
around the circumferential surface of the body portion 204. The obturator ring 220 is formed
of ﬂeXible themoﬁlastic polyurethane 4and. has a ﬂexiBle sealing lip 222 that is angled
towards the base 202 of the projectile and that creates a seal against the interior surface of the
tubular sidewall 104 of the case. The flexible sealing lip 222 also creases a seal against an
interior surface of a barrel of a weapon once the projectile 200 moves beyond the case 100

after firing.

The body portioﬁ 204 is also fitted with a ‘driving ring 230 around the circumferential
surface of the body portion 204. The driving ring 230 is formed of a polyamide material to
provide strength and a lower thermal expansion coefficient than the body portion 204. The
driving ring 230 is a snug fit around the circumference of the body portion 204, and the
driving ring constrains excessive thermal expansion of the body portion 204 beneath the
driving ring. Alternatively, the driving ring 230 could be a loose fit around the circumference -

~of the body portion 204 to allow for the difference in thermal expansion between the body |

portion 204 and the driving ring 230 over a range of temperatures.

_ The driving ring 230 fits inside the tubular sidewall 104 of the case and is sized to
present only minimal friction against the tubular sidewall 104 as the projectile 200 travels
- along the case 100 upon firing. "
Once the projectile 200 exits from the open end 106 of the case, the driving ring 230
is intended to engage rifling of a barrel of a weapon to spin the projectile about its axis 50.

Accordingly; the driving ring comprises inwardly directed spurs 232 which engage into
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apertures 235 that are spaced around the circumference of the body portion 204. The spurs
232 fix the rotation of the driving ring 230 with respect to the body portion 204, so that _
spinning of the driving ring results in spinning of the overall projectile 200. A perspective

diagram of the driving ring 230 is shown in Fig. 6.

The schematic diagram of Fig. 7 shows the ammumtlon 1 of Figs 1 — 6 within'a

barrelled weapon 300 in preparation for firing.

In order to fire the projectile 200 from the case 100, the primer 135 is struck by a
firing pin 310 of the barrelled weapon 300 to initiate the propélla.nt 132. Gases from the |
initiation of the propellant 132 burst through thé central diaphragm of the closure cap 133,
pass upwards along the passageway 134, and are emitted from the apertures 112 into the
interior chamber 75. This raises the pressure inside the interior chamber 75 until the relatively
weaker portion 218 of the liner 212 breaks, feleasiﬁg the projectile from the insert member
115 and allowing the projectile 200 to accelerate towards the open end 106 of the case 100
under the pressure in the interior chamber 75. Since the tubular potion 216 of the liner 212 is
a loose fit within the socket walls 211, the tubular portion 216 simply withdraws from the
soéket walls 211 once the relatively weaker portion 218 breaks, and remains attached to the -

insert member 115 of the case.

As the projectile 200 travels along the case 100, the flexible sealing lip 222 prevents
any gases from leaking past the obturator ring 220, thereby helping to maintain consistent

firing velocities.

Once the projectile 200 enters the riffled barrel 320 of the weapon, the sealing lip 222
seals against the rifling and continues to prevent gases from moving beyond the obturator
* ring 220.

The driving ring 230 engages the rifling of the barrel 320, forcing the projectile 200 to
spin as it passes along the barrel 320. -

Many alternate embodiments to that shown in the figures will be apparent to those
skilled in the art without departing from the scope of the appended claims, for example

different types of materials may be used to those explicitly described above.
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" F urthermore, it will be appreciated that the socket 210 could easily be formed on the
support member 110 of the case, and the insert member 115 formed upon the base 202 of the

projectile, in order to provide another embodiment of the invention as shown in Fig. 8.
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CLAIMS

1. ‘ Ammunition comprising a projectile and a case that contains the projectile, wherein
the case comprises a support member at a base of the case, and wherein: |
~ - the projectile is retained in the case by an insert member of the case that is received
in a’socket of the projectile;
- the insert member is supported by the support member; and

- the socket is at a base of the projectile.

2. Ammunition comprising a projectile and a case that contains the projectile, wherein
the case comprises a éupport member at a base of the case, and wherein:
- the projectile is retained in the case by an insert member of the projectile that is
receivedin a sbcket of the case; ' |
- the socket is supported by the support member; and

- the insert member is at a base of the projectile.

3. The ammunition of claim 1 or 2, wherein the socket comprises a base portion and a
‘tubular portion that is connected to the base portion, wherein the tubular portion is engaged
with the insert member, and wherein the tubular portion is configured to break away from the

" base portion upon firing the projectile from the case.

4. The ammunition of claim 3, wherein the tubular portion comprises a stronger portion
and a relatively weaker portion, wherein the stronger portion engages with the insert member,
and wherein the relatively weaker portion connects the stronger portion to the base portion

and is configured to break upon firing the projectile from the case.

5. The ammunition of claim 4, wherein the relatively weaker portion has a reduced

thickness compared to the relatively strong portion.

6. The ammunition of any one of claims 3 to 5, wherein the socket comprises socket
walls that define a hole, and wherein the base portion and the tubular portion are comprised

in a liner of the socket that lines the socket walls.
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7. The ammunition of any preceding claim, wherein the insert member is an interference
fit within the socket.
8. The ammunition of any preceding claim, wherein the insert member comprises at

least one ridge configured to retain the insert member in the socket.

9. The ammunition of any preceding claim, wherein the socket is aligned with a central

axis of the projectile, the central axis being along a firing direction of the projectile.

10.  The ammunition of any preceding claim, wherein the ammunition comprises a
propellant and an empty interior chamber between the base of the projectile and the base of
the case, the empty interior chamber configured to fill with gases upon initiation of the

propellant, the gases for driving the projectile out of the case.

11.  The ammunition of claim 10, wherein theﬁsuppoft member comprises a cavity that -
houses the propellant and apertures between the cavity and the empty interior chamber, the

" apertures configured to emit the gases from the cavity upon initiation of the propellant.

12.  The ammunition of any preceding claim, wherein the projectile comprises a frangible

nose portion that is filled with an irritant. '

13.  The ammunition of any preceding claim, wherein the projectile comprises a body

portion.

14.  The ammunition of claim 13, wherein the body portion is formed of a plastics

material.

15.  The ammunition of claim 13 or 14, wherein the body portion'is fitted with a flexible
" obturator ring, the flexible obturator ring having a lip that is angled towards the base of the

projectile and that creates a seal against an interior surface of the case.

16.  The ammunition of any one of claims 13 to 15, wherein the body portion is fitted with
a driving ring for engaging with a rifling of a barrelled weapon, and wherein the driving ring

has a lower thermal expansion coefficient than the body portion.
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17. The-ammunition of claim 16, wherein the driving ring comprises inwardly directed
spurs which are engaged in depressions or apertures in a surface of the body portion of the

projectile to prevent the driving ring from rotatirg relative to-the body portion.

18.  Ammunition comprising a projectile and a case that contains the projectile, wherein
the projectile compriées a body portion that is fitted with a flexible obturator ring, the flexible -
obturator ring having a flexible lip that is angled towards the base of the projectile and that

creates a seal against an interior surface of the case.

19.  Ammunition comprising a proj ectiie and a case that contains the projectile, wherein
the projectile comprises a body portion that is fitted with a driving ring for engaging with a
rifling of a barrelled weapon, wherein the driving ring has a lower thermal expansion | ;
-coefficient than the body portion, and wherein the driying ring comprises inwafdly directed
spurs which are engaged in depressions.or apertures in a sutface of the body portion of the

projectile to prevent the driving ring from rotating relative to the body portion.

20.  Ammunition substantially as described herein with reference to the accompanying

drawings.
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