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(57) ABSTRACT 

The invention provides a combination of a gun having a 
barrel and propellant means for launching a projectile from 
the barrel; and a non-lethal projectile; 

characterized in that the non-lethal projectile comprises a 
holloW outer casing formed from a resiliently deformable 
material, and a plurality of balls Within the casing, the outer 
casing being deformed as it travels along the gun barrel 
under pressure from the propellant means but being suffi 
ciently resilient to resile to a substantially undeformed state 
upon leaving the gun barrel. 

The invention also provides a projectile per se of the 
aforementioned type. 
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PROJECTILES 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a gun assembly and to 
projectiles of a nonlethal type, for example for use in riot 
control situations. 

[0002] The need for projectiles that can be ?red from guns 
With a reduced risk of lethal impact upon a human frame is 
Well documented. Thus, baton rounds, or plastic bullets as 
they are commonly knoWn, have long been used in civil 
disorder situations such as riots. The intention behind such 
baton rounds is to in?ict pain and discomfort on rioters, 
thereby halting and/or deterring further rioting, but Without 
causing serious injury to any person struck by the baton 
round. 

[0003] HoWever, the projectiles that have been developed 
and are currently used by police and military forces have 
been found to suffer from a number of signi?cant problems. 
In particular, it has been found that current projectiles: 

[0004] (a) cause serious injury When used incor 
rectly; 

[0005] (b) are inaccurate; 

[0006] (c) are expensive for training; and 

[0007] (d) cause secondary injuries from sharp edges 
and ricochets. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to overcome 
the aforementioned problems. 

[0009] Accordingly, in a ?rst aspect, the invention pro 
vides a combination of a gun having a barrel; propellant 
means for launching a projectile from the barrel; and a 
non-lethal projectile; 

[0010] characterised in that the non-lethal projectile 
comprises a holloW outer casing formed from a 
resiliently deformable material, and a plurality of 
balls Within the casing, the outer casing being 
deformed as it travels along the gun barrel under 
pressure from the propellant means but being suf? 
ciently resilient to resile to a substantially unde 
formed state upon leaving the gun barrel. 

[0011] In a further aspect, the invention provides a pro 
jectile for use in a gun as hereinbefore de?ned, the projectile 
comprising a holloW outer casing formed from a resiliently 
deformable material, the outer casing containing a plurality 
of balls, the outer casing being deformable as it travels along 
the gun barrel under pressure from the propellant means but 
being suf?ciently resilient to resile to a substantially unde 
formed state upon leaving the gun barrel. 

[0012] In a still further aspect, the invention provides a 
projectile comprising a holloW outer casing formed from a 
resiliently deformable material, the outer casing containing 
a plurality of balls, the outer casing being deformable When 
contacted by propulsion means but being sufficiently resil 
ient to resile to a substantially undeformed state in ?ight. 

[0013] Preferably, lubrication means are provided for 
reducing friction betWeen the outer casing and the barrel as 
the projectile travels along the barrel. 
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[0014] It is important that the projectile is shaped so as to 
be free of any sharp edges and protrusions that might cause 
injury and hence preferably the outer casing of the projectile 
is spherical. As an alternative, for eXample With smaller 
projectiles, it could have a teardrop shape. The spherical 
shape of the outer casing also has good ballistic character 
istics alloWing good accuracy to be achieved. 

[0015] Similarly, the balls Within the casing are free from 
sharp edges and most preferably are of substantially spheri 
cal form. The surfaces of the balls are smooth so as to alloW 
one ball to slide readily over the surface of another. This is 
important because the ability of the balls to be redistributed 
in the outer casing rapidly upon impact With a target Will 
determine the eXtent to Which the energy of impact of the 
bullet is absorbed by the projectile rather than the target. 

[0016] The outer casing is resiliently deformable and, 
When the gun is ?red, the outer casing deforms under the 
pressure of the propellant means, but the shape of the 
projectile ensures that the center of mass of the deformed 
projectile remains centered on the aXis of the gun barrel. The 
projectile is suf?ciently resilient to enable it to regain a 
substantially spherical shape upon eXit from the gun barrel 
thereby ensuring greater accuracy. 

[0017] The outer casing is preferably formed from an 
elastomeric material, for eXample a natural or synthetic 
rubber. The elastomeric material typically has a Shore 
hardness in the range from 40 to 80, more typically in the 
range from 45 to 55. 

[0018] The balls Within the outer casing typically have a 
maXimum dimension (e.g. diameter) in the range from 2 mm 
to 10 mm, preferably from 2.5 mm to 6 mm. The number of 
balls Within the outer casing Will vary according to the siZe 
of the balls and the overall siZe and Weight of the projectile 
but, for eXample, the casing can contain from 150 to 250 
balls. 

[0019] The balls are usually formed from a material hav 
ing a density greater than the resiliently deformable material 
from Which the outer casing is formed. In general, the 
minimum density of the balls is equivalent to a speci?c 
gravity of 7.0. For eXample, the balls can be formed from a 
metal such as steel. In one embodiment, the balls can take 
the form of steel ball bearings, although it is not necessary 
for the balls to have same polished surface ?nish as ball 
bearings. 

[0020] The balls are relatively hard compared to the outer 
casing and typically the minimum hardness of the balls is 
106 Brunel Units Which corresponds to a Rockwell hardness 
of 90.5. Thus, the balls should preferably have a hardness at 
least as great as mild steel. It has been found that When the 
balls are made of a softer metal such as lead or brass, the 
balls have a tendency to fuse together upon impact, Which 
could have potentially lethal results. 

[0021] The overall Weight of the projectile, including the 
casing and the balls, is usually in the range from 60 to 150 
grammes, for eXample from 75 to 125 grammes. 

[0022] The casing is made from a material Which is 
suf?ciently tough and thick to ensure that it does not rupture 
during ?ring or during normal impact on a target. Thus, for 
eXample, the outer casing typically has a thickness in the 
range from 2 mm to 8 mm, more usually 3 mm to 5 mm. 
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[0023] In another aspect, the invention provides a car 
tridge comprising a cartridge casing, a propellant and a 
projectile as hereinbefore de?ned. 

[0024] In a particular embodiment, the cartridge casing 
can contain a piston Which is slidably disposed in the 
cartridge casing behind the projectile so as to eject the 
projectile therefrom When the gun is ?red. 

[0025] The cartridge casing preferably contains means 
(eg lubrication means) for reducing friction betWeen the 
outer casing of the projectile and the barrel as the projectile 
travels along the barrel. 

[0026] The projectile is preferably disposed Within a cylin 
drical sleeve forWardly of the piston, the cylindrical sleeve 
being formed from a loW friction material and being 
arranged to be ejected from the gun barrel With the piston 
and projectile When the gun is ?red, the projectile becoming 
separated from the sleeve after emergence from the gun 
barrel. 

[0027] The sleeve can be formed from, for example, a 
paper or a loW friction material such as PTFE. 

[0028] The sleeve serves to prevent the projectile from 
coming into contact With the cartridge case or the barrel, at 
least for a substantial proportion of the distance of travel of 
the projectile doWn the gun barrel. The sleeve provides a loW 
and relatively constant friction level betWeen the projectile 
and the gun barrel and prevents any drag that might other 
Wise arise from a relatively high friction material such as a 
rubber. Alternatively, hoWever, the outer casing of the pro 
jectile can be formed from a relatively loW friction material 
(eg PTFE), or can be treated With a friction reducing 
substance such as PTFE. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The invention Will noW be illustrated, but not 
limited, by reference to the accompanying draWings of 
Which: 

[0030] FIG. 1 is a side sectional elevation of a cartridge 
according to one embodiment of the invention; 

[0031] FIG. 2 is a sectional vieW of the cartridge of FIG. 
1 positioned Within a gun barrel, the cartridge having just 
been detonated; and 

[0032] FIG. 3 is an enlarged sectional elevation of the 
projectile shoWn in FIGS. 1 and 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0033] Referring noW to the draWings, a cartridge accord 
ing to the invention comprises a cartridge case 2 of holloW 
generally cylindrical form for engaging in the breach of a 
gun. In this embodiment, the case 2 is shoWn as having a 
peripheral ?ange 4 at its rear end, but it need not be 
?ange-ended and could be of any shape suitable for engag 
ing in the breach of the gun. Slidably disposed Within the 
case 2 is a piston or “sabot”6 Which is formed of a suitable 
plastics material such as loW density polyethylene and has a 
forWard disc portion 8 and a trailing skirt 10 Which tapers in 
a rearWards direction. 

[0034] Located behind the sabot 6 is either a compressed 
gas charge or a primer and propellant 12 Which may be of 
conventional type. 
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[0035] Located in front of the sabot 6 is a projectile 14 
Which is Wrapped in a cylindrical sleeve 16 formed from a 
loW friction material Which can be, for example, paper or 
PTFE. The front end of the cartridge is plugged by a Wad of 
?brous material Which serves to prevent dirt and other 
contaminants from entering the cartridge during storage. 

[0036] The projectile, Which is shoWn in enlarged form in 
FIG. 3, comprises a holloW outer casing 20 formed from a 
natural or synthetic rubber material, the casing containing a 
plurality of spherical balls 22 Which in this embodiment are 
formed from steel, although other relatively hard materials 
could be used instead. The synthetic rubber material in this 
embodiment has a Shore hardness of from 45 to 55 and the 
Wall of the outer casing has a thickness of about 3 mm to 5 
mm. The diameter of the outer casing can vary according to 
the calibre of the round, but can be for example of 40 mm 
in diameter. The steel balls, of Which there are typically of 
the order of about 200, are of 2.5 mm to 6 mm in diameter, 
preferably of uniform siZe, and the overall Weight of the 
projectile is about 75 to 125 grammes. 

[0037] When the gun is ?red, the expanding propellant 
gases drive the sabot 6 along the cartridge case and the 
barrel, the sabot in turn expelling the sleeve 16, projectile 14 
and Wad 18 from the cartridge case and driving them along 
the barrel. As the projectile is impacted by the sabot and is 
driven along the barrel, it is deformed such that it becomes 
?atter in an axial direction, the radial periphery of the outer 
casing being urged outWardly against the sleeve 16 thereby 
preventing the expanding propellant gases from escaping 
around the sides of the projectile. The sleeve serves to 
reduce friction betWeen the projectile and the cartridge case 
or the barrel. Once the sleeve, projectile, Wad and sabot 
emerge from the gun barrel, the relatively loW momentum of 
the Wad, sleeve and sabot mean that they rapidly fall aWay 
Whilst the projectile continues toWards the target. 

[0038] When the projectile impacts against the target, the 
resilient rubber outer casing is ?attened against the target by 
the hard balls Within the casing Which serve to spread the 
impact area. At relatively close range, the projectile has high 
velocity and therefore more kinetic energy and, as a result, 
?attens more on impact thereby preventing penetration of 
the target and consequent injury. At longer range, Where the 
projectile has less kinetic energy upon impact With the 
target, the outer casing does not ?atten as much. The result 
of the form of construction of the projectile is that the risk 
of injury at close range is greatly reduced but the projectile 
is nevertheless accurate and effective over longer ranges. In 
particular, the risk of fatal injury is greatly reduced at 
distances of over about 2 meters (6 feet) by means of the 
projectiles of the invention. 

[0039] By using different sabots and differently siZed 
Wads, a single siZe of projectile can be used for both 37 mm, 
1.5 inch and 40 mm guns, thereby enabling a standard baton 
round to be used by police and military forces for a Wide 
variety of different guns. 

[0040] It Will readily be apparent that numerous modi? 
cations and alterations could be made to the speci?c embodi 
ments shoWn in the draWings Without departing from the 
principles underlying the invention, and all such modi?ca 
tions and alterations are intended to be embraced by this 
application. 
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What is claimed is: 
1. A combination of a gun having a barrel and propellant 

means for launching a projectile from the barrel; and a 
non-lethal projectile; 

characterised in that the non-lethal projectile comprises a 
holloW outer casing formed from a resiliently deform 
able material, and a plurality of balls Within the casing, 
the outer casing being deformed as it travels along the 
gun barrel under pressure from the propellant means 
but being sufficiently resilient to resile to a substantially 
undeformed state upon leaving the gun barrel. 

2. Aprojectile for use in a gun, the gun having a barrel and 
propellant means for launching the projectile from the 
barrel; the projectile comprising a holloW outer casing 
formed from a resiliently deformable material, the outer 
casing containing a plurality of balls, the outer casing being 
deformable as it travels along the gun barrel under pressure 
from the propellant means but being suf?ciently resilient to 
resile to a substantially undeformed state upon leaving the 
gun barrel. 

3. A projectile according to claim 2 Wherein the outer 
casing is spherical. 

4. A projectile according to claim 2 Wherein the balls are 
substantially spherical. 

5. Aprojectile according to claim 2 Wherein the balls have 
a maXimum dimension (e.g. diameter) in the range from 2 
mm to 10 mm. 

6. Aproj ectile according to claim 5 Wherein the maXimum 
dimension (e.g. diameter) of the balls is in the range from 2.5 
mm to 6 mm. 

7. A projectile according to claim 2 Wherein the outer 
casing contains from 150 to 250 balls. 

8. A projectile according to claim 2 Wherein the balls are 
formed from a material having a density greater than the 
resiliently deformable material from Which the outer casing 
is formed. 

9. A projectile according to claim 8 Wherein the balls are 
formed from a metal. 

10. Aprojectile according to claim 9 Wherein the metal is 
steel. 

11. A projectile according to claim 2 Wherein the outer 
casing is formed from an elastomeric material. 

12. A projectile according to claim 11 Wherein the elas 
tomeric material is a natural or synthetic rubber. 

13. A projectile according to claim 11 Wherein the elas 
tomeric material has a Shore hardness in the range from 40 
to 80. 

14. Aprojectile according to claim 13 Wherein the Shore 
hardness of the elastomeric material is in the range from 45 
to 55. 

15. Aprojectile according to claim 2 Wherein the projec 
tile has a Weight in the range from 60 to 150 grammes. 

16. A projectile according to claim 15 Wherein the pro 
jectile has a Weight in the range from 75 to 125 grammes. 

17. A projectile according to claim 2 Where the outer 
casing has a thickness in the range from 2 mm to 8 mm, eg 
3 mm to 5 mm. 
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18. A projectile as de?ned in claim 2 Which is provided 
With lubricant means for reducing friction betWeen the outer 
casing and a barrel as the projectile travels along the barrel. 

19. Aprojectile according to claim 18 Wherein the lubri 
cation means takes the form of a loW friction coating or outer 
surface of the outer casing. 

20. Aprojectile according to claim 18 Wherein the lubri 
cation means takes the form of a sleeve of a loW friction 
material surrounding the projectile, the sleeve being sepa 
rable from the projectile after emergence from the gun barrel 
after ?ring. 

21. A cartridge comprising a cartridge casing, a propel 
lant, a projectile and optionally lubrication means; the 
projectile comprising a holloW outer casing formed from a 
resiliently deformable material, the outer casing containing 
a plurality of balls, the outer casing being deformable as it 
travels along the gun barrel under pressure from the propel 
lant means but being suf?ciently resilient to resile to a 
substantially undeformed state upon leaving the gun barrel. 

22. A cartridge according to claim 21 having a piston 
being slidably disposed in the cartridge casing behind the 
projectile so as to eject the projectile therefrom When the gun 
is ?red. 

23. A cartridge according to claim 22 Wherein the pro 
jectile is disposed Within a cylindrical sleeve forWardly of 
the piston, the cylindrical sleeve being formed from a loW 
friction material and being arranged to be ejected from the 
gun barrel With the piston and projectile When the gun is 
?red, the projectile becoming separated from the sleeve 
before or after emergence from the gun barrel. 

24. A cartridge according to claim 23 Wherein the sleeve 
is formed from a paper or PTFE. 

25. A cartridge according to claim 22 Wherein the piston 
is formed from a plastics material. 

26. A cartridge according to claim 22 Which is closed at 
its forWard end by a plug. 

27. Aprojectile according to claim 26 Wherein the plug is 
a Wad of ?brous material. 

28. Aprojectile comprising a holloW outer casing formed 
from a resiliently deformable material, the outer casing 
containing a plurality of balls, the outer casing being 
deformable When contacted by propulsion means but being 
suf?ciently resilient to resile to a substantially undeformed 
state in ?ight. 

29. Acombination of a gun having a barrel and propellant 
means for launching a projectile from the barrel; and a 
cartridge comprising a cartridge casing, a propellant, a 
projectile and optionally lubrication means; the projectile 
comprising a holloW outer casing formed from a resiliently 
deformable material, the outer casing containing a plurality 
of balls, the outer casing being deformable as it travels along 
the gun barrel under pressure from the propellant means but 
being suf?ciently resilient to resile to a substantially unde 
formed state upon leaving the gun barrel. 


