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"A BARREL ASSEMBLY"
-~ BACKGROUND OF THE INVENTION -~
The invention relates to firearms.
The invention has utility as an automatic, high rate of
5 fire, firearm whereby it may be used for example, as a close-

in ship-board defense against bombs, missiles or attack
aircraft for launching large numbers of projectiles within a
short period of time. The invention also has utility in hand
guns such as a rapid fire pistol or rifle which may be

10 disposable.

Currently, most firearms use cartridge ammunition which
is mechanically fed to a barrel. Such firearms have numerous
moving parts, tend to be heavy and complex, may jamb or be
unreliable, and require elaborate delivery and loading

15 systems to support the rate of fire. The rate of fire of
automatic firearms of this type is limited by the time
required to load the cartridge, seal the barrel, unseal the
barrel and eject the empty case.

More recently, firearms have begun to utilise caseless

20 ammunition which obviates the need to eject an empty case
subsequent to firing. However, these firearms retain many of
the problems of conventional firearms.

-~ SUMMARY OF THE INVENTION ~-

The present invention aims to provide an alternative

25 system which will alleviate at least one of the disadvantages
of the prior arxt.

According to one aspect this invention provides a barrel
assembly including:-

a barrel;

30 a plurality of projectile assemblies axially disposed
within the barrel for operative sealing engagement with the
bore of the barrel;

discrete propellant charges for propelling respective
projectile assemblies sequentially through the muzzle of the

35 barrel:

This Sheet Has Been Replaced

I

SUBSTITUTE SHEET



The iwopoanosm relates to firearns. The invention has u n
automatic. high rate of fire. firearmwhereby it nay be tgggdiqg&ﬁgganple
as a close-in ship-board defense agai nst bonbs, missiles or attack aircraft
for launching | arge nunbers of projectiles mﬁthin a short period of tine.
The invention also has utility in hand guns such as a rapid fire pistol or
rifle which nmay be di sposabl e. Currently. nost firearns use cartridge
anmuni tion which is mechanically fed to a barrel. Such firearns have
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unrel i abl e, require e orate and
charges: and

control means for selectively and sequentially actuating
the ignition means.

5 The ignition means may be electrical, chemical,
mechanical or any other conventional primer. Conveniently,
the ignition means is electrical and the control means is an
electrical control adapted to provide electrical ignition
pulse to the respective ignition means. Suitably the control

10 means is configured to enable a user to selectively control
the rate, number, and frequency of the pulses to provide a
desired firing pattern. The control means may fire the
projectile assemblies singly, in pairs, or in any other
combinations. -

15 The projectile assembly may be round, conventionally
shaped or dart-like and the fins thereof may be off-set to
generate a stabilising spin as the dart is propelled from a
barrel which may be a smooth-bored barrel. 1In addition the
barrel assembly may £find utility as a removable/replaceable

20 barrel of a rifle or pistol.

Alternatively the barrel assembly constitutes one of a
plurality of barrel assemblies and the control means may
actuate the ignition means of each of the barrel assemblies
in such manner that a sequential plurality of arrays of

25 projectile assemblies are propelled in following
relationship. Adiming and firing of the arrays of projectile
assemblies may be controlled by a conventional radar fire
control system or other known fire control systems. The
individual barrel assemblies may be aimed such that the array

30 of projectile assemblies converges at a particular range to
give a maximum density of projectile assemblies at that
range. _

Alternatively, the array of projectile assemblies may
diverge to maximise coverage of an area. Thus, the average

35 separation distance at the target between the projectile
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syst ey da@ofdePport the rate of fire. The rate of fire of gg_ﬁ,ﬁmtlé firearmns
of this type is [imted by the tinme required to |oad the 8@ 124564

the barrel. unseal the barrel and eject the enpty case. More recently.
firearnms have begun to utilise casel ess anmunition which obviates the need
to eject an enpty case subsequent to firing. However, these firearns retain
many of the problens of conventional firgarns. SUMWARY OF THE
| NVENTION  The present invention ains t0 provide an alternative system
which wil lasglelmg\illaetse 1%[ alneaasz:[ra%(necaor]; gep epzdelgt-:?tczié/zanrll aggsand adjusted to
suit the nature and range of the target. Of course, the
individual barrel assemblies may be fired randomly or
independently of the other barrel assemblies.

3 The plurality of projectile assemblies may be disposed
in a continuous abutting relationship throughout the barrel
either by the projectile assemblies abutting one another or
abutting column means intermediate the projectile assemblies
to form a compression resistant column able to resist

10 compression of the projectile assemblies or propelling
charges associated therewith due to pressure generated by the
firing of the leading projectile assemblies.

The propelling charges may be either solid or granular
and compression of either may be an undesirable, moreover,

15 movement of the projectile assemblies relative to the barrel
may cause misalignment of the ignition means with their
respective propellant charges.

It is preferred that the ignition means be disposed at
the leading end of the propellant charge so as to minimise

20 possible energy loss in accelerating the front portion of the
propellant charge.

It is preferred that each projectile assembly includes a
projectile head and extension means for at least partly
defining a propellant épace. Preferably, the extension means

25 includes a spacer assembly which extends rearwardly from the
projectile head and abuts an adjacent projectile assembly.

In one embodiment, the spacer assembly extends through
the propellant space and the projectile head whereby
compressive loads are transmitted directly through abutting

30 adjacent spacer assemblies. In such embodiment the spacer
assembly may add support to the extension means which may be
a thin cylindrical rear portion of the projectile head.
Furthermore the extension means may form an operative sealing
contact with the bore of the barrel to prevent burn leakage

35 past the projectile head.
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of thewy dosay t - According to one aspect this invention provides a
barrel assenbly incl uding: a barrel; a plurality of pr%f gpy/pe124
assenblies axially disposed within the barrel for operative sealing
engagenent with the bore of the barrel; di screte propellant charges
for propelling respective pro- jectile assenblies sequentially through
the nmuzzl e of the barrel; i gnition fnans for igniting the discrete

propel | ant

It is preferred that the spacer assembly includes a
rigid collar which extends outwardly to engage a thin
cylindrical rear peortion of the malleable projectile head in
operative sealing contact with the bore of the barrel such

5 that axially compressive loads are transmitted directly
between spacer assemblies thereby avoiding deformation of the
malleable projectile head.

In another embodiment, complementary wedging surfaces
are disposed on the spacer assembly and projectile head

10 respectively whereby the projectile head is urged into
engagement with the‘bore of the barrel in response to
relative axial compression between the spacer means and the
projectile head. In such arrangement the projectile head and
spacer assembly may be loaded into the barrel and thereafter

15 an axial displacement is caused to ensure good sealing
between the projectile head and barrel. Suitably the
extension means is urged into engagement with the bore of the
barrel. ,

Preferably, the projectile head defines a tapered

20 aperture at its rearward end into which is received a
complementary tapered spigot disposed on the leading end of

~ the spacer assembly, wherein relative axial movement between
the projectile head and the complementary tapered spigot
causes a radially expanding force to be applied to the

25 projectile head.

The barrel may be non-metallic and the bore of the
barrel may include recesses which may fully or partly
accommodate the ignition means. In this situation the barrel
houses electrical conductors which facilitate electrical .

30 communication between the control means and ignition means.
This arrangement may be utilised for disposable barrel
assemblies which have a limited firing life and the ignition
means and control wire or wires therefor can be integrally
manufactured with the barrel.

35 In an alternative arrangement, a barrel assembly
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the ignition neans.

5

includes ignition apertures in the barrel and the ignition
means are disposed outside the barrel and adjacent the
apertures. The barrel may be surrounded by a non-metallic
outer barrel which may include recesses adapted to
5 accommodate the ignition means. The outer barrel may also

house electrical conductors which facilitate electrical
communication between the control means and ignition means .
The outer barrel may be formed as a laminated plastics barrel
which may include a printed circuit laminate for the ignition

10 means.

Both of the above arrangements lend themselves to a
modular or disposable construction. The barrel assemblies
may be adapted for firing as is, or may be adapted for
mounting within a housing. B

15 For safety, the barrel assembly may include an arming
switch associated with each ignition means which is closed in
response to the preceding projectile assembly being
discharged. Preferably, the arming switch is closed by
biasing means which are normally resisted by the preceding

20 projectile assembly. In a preferred embodiment, the
projectile head and spacer assembly each constitute switch
contacts which are normally electrically isolated from each
other and wherein an electrical circuit between the barrel
and spacer body is completed in response to the preceding

25 projectile assembly being discharged. 1In this arrangement,
the barrel, which is in electrical contact with the
projectile head, is also in contact with one of the
electrodes.

In a further aspect this invention resides broadly in a

30 method of defending an airspace, including:-

providing a plurality of barrel assemblies substantially
as defined above, and

sequentially igniting propellant charges in the barrel
assemblies in rapid succession to propel sequential arrays of

35 projectile assemblies into the airspace.
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-2- wO b&2d8@9i ti on neans nmay be el ectrical. chem cal. nepipaiyssosias or
any ot her conventional priner. Conveniently. the ignition neans is
“electrical and the control nmeans is an electrical control adapted to

provi de electrical ignition pulse to the respective ignition neans.
Suitably the control neans is configured to enable a user to selectively
control the rate. nunber. and frequency gf the pulses to provide a desired
firing pattern. The control neans nmay fire the projectile assenblies

singly. in pairs. or in_ agy pLNSEsEeRIPirRaNi BBSTHE DRAWINGS --

In order that this invention may be more readily
understood and put into practical effect, reference will now
be made to the accompanying drawings which illustrate

5 typical embodiments of the invention and wherein:-

FIG. 1 is a sectional and schematic view of an

embodiment of a barrel assembly according to the

invention;

FIG. 2 schematically illustrates the concept of a

10 plurality of barrel assemblies according to the
invention being massed in pods:;

FIG. 3 is a schematic view of arrays of projectile

assemblies being fired from the pods of FIG. 2;

FIG. 4 is a sectional and schematic view of an

15 embodiment of a barrel assembly according to the
invention wherein the projectile assembly is in the form
of a dart;

FIG. S5 is a sectional and schematic view of another

embodiment of a barrel assembly according to the

20 invention;

FIG. 6 is a sectional and schematic view of another

embodiment of a barrel assembly according to the

invention;

FIG. 7 is a sectional and schematic view of another

25 embodiment of a barrel assembly according to the
invention;

FIGC. 8 is a sectional and schematic view of another

embodiment of a barrel assembly according to the

invention; ‘

30 FIG. 9 is a sectional and schematic view of another
embodiment of a barrel assembly according to the
invention;

FIG. 10 is a sectional and schematic view of another

embodiment of a barrel assembly according to the

35 invention:;
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The prepeskidee assenbly may be round, conventionally shapeg-gr gg&hzilke
and the fins thereof may be off-set to generate a stabilisinhg spln as the

dart is propelled froma barrel which nay be a snooth-bored barrel. In
addition the barrel assenbly may find utility as a renovabl e/ repl aceabl e
barrel of a rifle or pistol. Alternatively the barrel assenbly

constitutes one of a plurality of barrel assenblies and the control neans
may actuate the ignition nmeans of each of the barrel assenblies in such

manner that a spiienihal sDhibdbiburiHadid Weplsdiel 54| Se 22ogTbLLES e

propelled in follow ng rel ation
made in accordance with the present invention, and

FIGS. 12 and 13 illustrate an alternate form of
projectile.
5 -~ DESCRIPTION OF THE PREFERRED EMBODIMENT -~
Referring to FIG. 1, there is illustrated a barrel
assembly 10 including a barrel 12, a plurality of spherical
projectiles 14 axially disposed within barrel 12 for
operative sealing engagement with the bore of barrel 12,

10 discrete propellant charges 16 disposed between adjacent
projectile assemblies 14 for propelling the respective
projectile assemblies 14 individually and sequentially
through the muzzle of barrel 12, ignition means 18 for
igniting discrete propellant charges 16, and control means 20

1S for selectively and sequentially actuating ignition means 18.

In use, the leading projectile assembly 14 is propelled
in response to ignition of the leading propellent charge 16
by the leading ignition means 18. Thereafter the following
projectile assemblies are sequentially propelled in like

20 fashion. There is no ammunition delivery system or moving
parts, and the firing rate is practically limited only by the
time~taken for each projectile assembly to exit the barrel.

The control means may have time delay means to control
the rapidity of fire and or timing means permitting a

25 selected number of sequential ignitions in response to each
manual actuation of the ignition means, such as by squeezing
a trigger. A mode switch may be associated with the control
means to enable a user to select the form of firing, ie full
barrel discharge, short bursts of rapid fire, sequential fire

30 of a selected number of projectiles, single shot firing per
actuation etc. Integrated circuit electronic control means
are preferably utilised as the control means and may be
manufactured as part of the barrel assembly.

Reférring to FIG. 2, the barrel assembly constitutes one

35 of a plurality of barrel assemblies and the control means
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Aimn ing of the arrays of projectile assenblies be controlled
by a %ﬁ?gﬁéﬁognalg radar fire %:lontrolo sJystem or other knowﬁ%(’?@“@éﬁt‘rol
systens. The individual barrel assenblies may be ai med such that the array
of projectile assenblies converges at a particular range to give a naxi-
mum density of projectile assenblies at that range. Alternatively. the
array of projectile assenblies may diverge to maxi m se coverage of an area.
Thus, the average separation distance at®the target between the projectile
assenblies in an arsy% can be redeterm_ned and adjusted to suit the nature

and range BFHHELT aF tngitb r@ganggf each of the barrel assemblies
in such manner that a sequential plurality of arrays of

projectile assemblies are propelled in following relationship
as shown in FIG. 3. The plurality of barrel assemblies forms
5 a pod 22 and a plurality of pods are mounted on a trainable
mount 24. The aiming and firing of the barrel assemblies is
controlled by a radar fire control system 25 or other
conventional system.
In one form, each barrel is 2.25 metres long and has an
10 outside diameter of 20 mm. The combined propelling
charge/projectile aséembly length is 50 mm. Leaving 0.25
metres of the barrel free, 40 projectile assemblies together
with their associated propellent charges can be pre-loaded
into the barrel. The pod has a cross-sectional dimension ef -
15 0.75 metres by 0.75 metres for example and therefore
accommodates approximately 1200 barrel assemblies. Thus, a
pod can be pre-loaded with 48000 projectile assemblies.
This enables significant fire-power to be associated
with a relatively small weapon and a very high discharge rate
20 to be achieved, bearing in mind the firing rate of each
individual barrel assembly may be significantly in excess of
the rate achievable by conventional automatic firearms. The
barrel assemblies may be formed as a relatively lightweight
honeycomb structure which will be very stiff and if desired
25 the barrels may be arranged to focus at a point relativeiy
close to the weapon with a view to counteracting the
spreading tendencies produced by the expansion of the hot
explosion gases radiating in an outwards direction.
Alternatively a box-like baffle could be used to prevent the
30 immediate outward spread of the gases. This baffle may be
slidably supported about + 2 outer barrel section for
extension past the end of the barrels during firing. A
further, manner of alleviating this perceived effect would be
to slightly stagger the firing of the projectiles.
35 Referring to the embodiments of FIGS. 4 to 10,
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i ndi viwoala/2ogoor el assenblies may be fired randomy or indegepidesdborzdf the
ot her barrel assenbli es. The plurality of projectile assenblies may be

di sposed in a continuous abutting rel ationship throughout the barrel either
by the projectile assenblies abutting one another or abutting colum neans
Intermedi ate the projectile assem blies to forma conpression resistant
colum able to resist conpression of the gprojectile assenblies or
propel li ng charges associated therewith due to pressure generated by the

firing of LBe;keadiRd aRicRin®ilids® 135 W d Bposed in axial abutting

relationship to form a compression resistant column. Axially
compressive loads are created by the pressures generated in
the barrel by the propulsion of preceding projectile

5 assemblies. ' Compression can result in an alteration of the
burn rate of a propelling charge, misalignment of ignition
means with respective propelling charges or even premature
ignition of propelling charge.

Each projectile assembly 14 includes a projectile head

10 26 and means for defining a propellant space in the form of
spacer assembly 28 which extends axially and rearwardly from
projectile head 26 and abuts an adjacent projectile assembly
14.

Projectile head 26 is formed from a heavy malleable -

15 material such as lead to faclilitate operative sealing with
barrel 12, and spacer assembly 28 is formed of a rigid
material such as steel.

In the embodiment of FIG. 5, the spacer assembly 28
takes the form of a cylinder axially extending from

20 projectile head 26. The interior of the cylinder
accommodates propellent charge 16 and is structurally
reinforced to prevent excessive radial expansion. The end of
the cylinder is adapted to abut the leading end of the
subsequent projectile assembly 14.

25 Referring to the embodiments of FIGS. 86§ and 7, spacer
assembly 28 extends through projectile head 26 to the leading
end of projectile head 26 whereby compressive loads are
transmitted directly between adjacent spacer assemblies 28.
Spacer assembly 28 supports a thin cylindrical rear portion

30 30 of projectile head 26 in operative sealing contact with
the bore of barrel 12. Specifically, spacer assembly 28
includes a radially outwardly extending collar flange 32
which supports thin cylindrical rear portion 30 of
projectile head 26 in operative sealing contact with the bore

35 of barrel 12.
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Referring to the embodiments of FIGS. 9 and 10,
complementary wedging surfaces 34, 36 are disposed on spacer
assembly 28 and projectile head 26 respectively whereby thin -
cylindrical rear portion 30 of projectile head 26 is urged
into engagement with the bore of barrel 12 in response to an
axially compressive load being applied to projectile assembly
14. Projectile head 26 defines a tapered aperture 38 at its
rearward end into which is received a complementary tapered
splgot 40 disposed on the leading end of spacer assembly 28.
Relative axial movement between tapered aperture 38 and
complementary tapered spigot 40 causes a radially expanding
force to be applied to thin cylindrical rear portion 30 of
projectile head 26.

In the embodiment of FIG. 7, barrel 12 is non-metallic _
and the bore of the barrel includes recesses 42 which at
least partly accommodate ignition means 18. Barrel 12 may be
formed of kevlar, carbon fibre, glass reinforced polymer or
the like. Thus, the barrel assembly may be lightweight and
disposable. Barrel 12 houses electrical conductors 44 which
facilitate electrical communication between the control means
and ignition means.

In the embodiments of FIGS. 8 and 9, barrel 12 includes
ignition apertures 46 and ignition means 18 are disposed
outside the barrel and adjacent the apertures. Barrel 12 is
surrounded by a non-metallic outer barrel 48, the bore of the
outer barrel including recesses adapted to at least partly
accommodate the ignition means. The barrel assembly may be
slidably received in sheath 50. Outer barrel 48 houses
electrical conductors 44 which facilitate electrical
communication between the control means and ignition means
18.

Referring to FIG. 10, arming switch 52 associated with
ignition means 18 is closed in response to the preceding
projectile assembly being discharged. Specifically, arming
switch is closed by biasing means 54 once the preceding
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The pr ®{sep4/20899 charges may be either solid or granul ar and pegiigagiAn of
ei ther may be an undesirabl e. noreover. novenent of the projectile
assenblies relative to the barrel nmay cause msalignment of the ignition
means with their respective propellant charges. It is preferred that the
ignition neans be disposed at the | eading end of the propellant charge so
as to mnimse possible energy loss in aqﬁﬁlerating the front portion of

t he propell ant charge. It is preferred at each projectile assenbly

i ncl udes a g PjRatile feadhnalyl €38 PsbANpEBRAT1EAT Ab:h5a54 1R Holy 26

' and spacer assembly 28 each constitute switch contacts which
are normally electrically isolated from each other by
insulating layer 56. An electrical circuit between barrel 12

5 and spacer assembly 28 is completed when arming switch 52
closes in response to the preceding projectile assembly being
discharged. The ignition means 18 is thus armed only when
the preceding projectile assembly has been discharged.

A four barrxel hand gun 60 is illustrated in FIG. 11.

10 The barrels of the four barrel set 61, are arranged in a
square formation, and are fed by a matching replaceable four
barrel magazine block 62 which slots into a cutout 63 at the
base of the barrel set 61. The barrel set 61 is formed
integrally with the handgrip 64 which contains the electrdnicd

15 controls for the ignition means.

The four barrel magazine block 62 is loaded with 5
rounds per barrel, which number may of course be varied
depending on the size of the block and the size of the round.
In this embodiment the magazine block 62 contains twenty

20 rounds.

A variable fire rate and pattern switch 66, is provided
for selectively controlling the electronic ignition circuits
within the magazine block 62 which connect electrically with
the circuits in the hand gun via contacts which meet when the

25 magazine block 62 is slid into position. The switch 66 may
be adjusted for electronic control to enable a user to fire
individual rounds with each action of the trigger 65, up to
four rounds simultaneously, or all rounds automatically on
all barrels. A safety catch 68 may also be provided for

30 electrically disabling the weapon. Preferably the cartridges
are disposable and may be provided in different formats so
that a user may select and/or quickly change the type of
rounds to be fired.

The projectiles for use with the above described

35 embodiments may be provided with external flights or spiral
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deflqkﬁg(g propel | ant space. Preferably. the extensionpdEanssé0igd udes a
spﬂ@% g enbly which extends rearwardly fromthe projectile head and abuts

an adj acent projectile assenbly. I n one enbodi nent. the spacer assenbly
extends through the propellant space and the projectile head whereby com
pressive | oads are transmtted directly through abutting adjacent spacer
assenblies. In such enbodi nent the spacer assenbly may add support to the
extensi on neans which may be a thin cyl#%drical rear portion of the

projectile, head. Fu i ernore the ext ansi ns_may form an operative

seal i ng coH $ 9% 9% th ?HﬁtEBFEdoF“tﬁ Eargglan pRevelfepFidges 70 are
provided on the nose of the projectile to impart spin during
flight. In the form illustrated a 7.62mm bullet 71 has four
spiraling ridges 70 radiating from the nose of the bullet.

5 The ridges are of an average height of 1.5mm and extend the
length of the nose of the bullet, but not along the side of
the bullet. The pitch is suitably formed as to provide a
single revolution of the bullet about its longitudinal axis
for every meter travelled.

10 Of course two or more spiraling ridges, spaced evenly
around the bullet nose may be utilised if desired.
Furthermore the height of the ridges, the length of the
ridges, the pitch or degree of spiraling, the geometric curve
form of the spiral, may be varied to suit the desired fligh% '

135 characteristics. The ridges may also extend along the side
of the bullet. The cross section profile of the spiral
ridges may be relatively flat, or steep according to the
intended use of the ammunition, and the desired degree of
reaction to the airflow.

20 As illustrated in FIG. 13, the ridées 70 may have a
steep leading face 72, which offers resistance to the airflow
over the bullet, and causes the bullet to rotate, a flat top
portion 73 and trailing faces 74 which slope gently to the
surface of the bullet.

25 Such ammunition may also be used in rifled barrel
weapons to advantage. Also as the spirals on the bullet
would assist in producing the spin during firing, the normal
pressure applied by the edge of the rifling lands againsf the
soft metal of the bullet would be reduced. Therefore the

30 bullet would not require the rifling to cut as long a track
along the side of the bullet. Rather, the small expanding
band of the Minie' gas sealing system would then be adequate
to assist with spin acceleration. On impact with soft
targets, éhe spiral bullet of the present invention would

35 tend to react to the increased pressure on the ridges by
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| eak¥29428P% the projectile head. It is preferred that PdTesSp@0EL4
assenbly includes a rigid collar which extends outwardly to engage a thin
cylindrical rear portion of the nalleable projectile head in operative
sealing contact with the bore of the barrel such that axially conpressive
| oads are transmtted directly between spacer assenblies thereby avoiding
deformation of the mall eabl e projectil aiead. I n anot her enbodi nent,
conpl ement ary wedgi ng sur- faces are disposed on the spacer assenbly and
proj ect i Ime imgad nigwpecthigh yraber ey tvhetpr efedti beogead ses Wraefigt 0

the target material.

It will of course be realised that the above has been
given only by way of illustrative example of the invention,
5 and that all such modifications and variations thereto as
would be apparent to persons skilled in the art are deemed to
fall within the broad ambit and scope of the invention as is

herein set forth.
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engagesseyt wth the bore of the barrel in response tgFQgh }X axi al
conpressi on between the spacer neans and the projecti A4 ¥t such

arrangenent the projectile head and spacer assenbly may be | oaded into the
barrel and thereafter an axial displacenent is caused to ensure good

seal ing between the projectile head and barrel. Suitably the exten- sion
nmeans i s urged into engagenent thrighe bore of the barrel

-~ cuamms -- R D

1. A barrel assembly including:-
a barrel;
a plurality of projectile assemblies axially disposed
S within the barrel for operative sealing engagement with the
bore of the barrel; '
discrete propellant charges for propelling respective
projectile assemblies sequentially through the muzzle of the
barrel;
10 ignition means for igniting the discrete propellant
charges; and
control means for selectively and sequentially actuating
the ignition means. -

2. A barrel assembly as defined in claim 1, wherein the

15 barrel assembly constitutes one of a plurality of barrel
assemblies and the control means actuates the ignition means
of each of the barrel assemblies in such manner that a
sequential plurality of arrays of projectile assemblies are
propelled in following relationship.

20 3. A barrel assembly as defined in claim 1 or 2, wherein the
plurality of projectile assemblies are disposed in axial
abutting relationship to form a compression resistant column.

4. A barrel assembly as defined in claim 3, wherein each
projectile assembly includes a projectile head and extension
25 means for at least partly defining a propellant space.

S. A barrel assembly as defined in claim 4, wherein the
extension means includes a spacer assembly which extends
axially from the projectile head and abuts an adjacent
projectile aésembly.
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- 4- wo sdidgberably. the projectile head defines a tapere%c%perture at

its rearward end into which Iﬂ"lmmlljlﬂ'ﬂmiﬂﬂml enent ary

15

6. A barrel assembly as defined in claim 5, wherein the
spacer assembly extends through the projectile head.

7. A barrel assembly as defined in claim 5 or 6, wherein the
spacer assembly supports a thin cylindrical rear portion of

S the projectile head in operative sealing contact with the
bore of the barrel.

8. A barrel assembly as defined in claim 7, wherein the
spacer assembly includes a radially outwardly extending
collar which maintains the thin cylindrical rear portion of

10 the projectile head in operative sealing contact with the
bore of the barrel.

9. A barrel assembly as defined in claim 8, wherein the
projectile head is formed from a heavy malleable material and
the spacer assembly is formed of a rigid material.

15 10. A barrel assembly as defined in claim 5, wherein
complementary wedging surfaces are disposed on the spacer
assembly and projectile head respectively.

11. A barrel assembly as defined in claim 10, wherein the
projectile head and spacer assembly are loaded into the

20 barrel and thereafter an axially compressive load is applied
to ensure good sealing between the projectile head and
barrel.

12. A barrel assembly as defined in claim 11, wherein the
projectile head defines a tapered aperture at its rearward

25 end into which is received a complementary tapered spigot
disposed on the leading end of the spacer assembly, wherein
relative axial movement between the tapered aperture and the
complementary tapered spigot causes a radially expanding
force to be applied to the projectile head.
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t aper edy§Rk/Saabe di SPosed on the | eading end of the spacer assenbly. wherein
‘relative axial nmovenent between the projectile head and t RETA3H8I08I#Ent ary
tapered spigot causes a radially expanding force to be applied to the

projectile head. The barrel may be non-netallic and the bore of the

barrel may include recesses which may fully or partl - date t he
ignition neans. In this situation the barrel houses LQ E@ ctors
which facilitate electrical communica- tildh between t and

ignition neans. This arrangenment nmay be utilised for dlsposable barrel

assem

10

15

20

25

13. A barrel assembly as defined in any preceding claim,
wherein the barrel is non-metallic and the bore of the barrel
includes recesses which at least partly accommodate the
ignition means, and wherein the barrel houses electrical
conductors which facilitate electrical communication between
the control means and ignition means.

14. A barrel assembly as defined in any one of claims 1 to
12, wherein the barrel includes ignition apertures and
wherein the ignition means are disposed outside the barrel
and adjacent the apertures.

15. A barrel assembly as defined in claim 14, wherein thé
barrel is surrounded by a non-metallic outer barrel, the bore
of the outer barrel including recesses adapted to at least
partly accommodate the ignition means, and wherein the ocuter
barrel houses electrical conductors which facilitate
electrical communication between the control means and
ignition means. '

16. A barrel assembly as defined in any one of claims 5 to
15, wherein the barrel assembly includes an arming switch
associated with each ignition means which is closed in
response to the preceding projectile assembly being
discharged.

17. A barrel assembly as defined in claim 16, wherein the
arming switch is closed by biasing means which are normally
resisted by the preceding projectile assembly.

18. A barrel assembly as defined in claim 16 or 17, wherein
the projectile head and spacer assembly each constitute
switch contacts which are normally electrically isolated from
each other and wherein an electrical circuit batween the
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blies wogdidgeve a linmted firing life and the ignition ne /Aﬁ@gm&Q”tro
thé bar

wre or wwres therefor can be int figct ured wt ?el.
In an alternative arrangenment a b\gﬂﬂj‘ﬁﬂmﬂﬂ mlicl udes ignition
apertures in the barrel and the i means are di sposed outside the
barrel and adjacent the apertures. The barrel may be surrounded by a
non-nmetallic outer barrel which may inclyuge recesses adapted to

accommobdate the ignition nmeans. The outer barrel may al so house el ectri cal

conduct or s whichy T 44! Lhatereheay! 1eAkorgTaNALCAN' BlspRRNCR) g control
means and ignition nmeans. e outer
preceding projectile assembly being discharged.

19. A barrel assembly substantially as herein described with
reference to any one of the accompanying Figures.

5 20. A method of defending an alrspace, including:-
providing a plurality of barrel assemblies as defined in
any one of the preceding claims, and
sequentially igniting propellant charges in the barrel
assemblies in rapid succession to propel sequential arrays of
10 projectile assemblies into the airspace.
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barrel 9 980809r red as a | am nated plastics barrel which nmay include a
_printed circuit lamnate for the ignition neans. Bot h ofPQTheunban s
arrangenents lend thenselves to a nodul ar or disposable construction. The
barrel assenblies my be adapted for firing as is. or nmay be adapted for
nmounting w thin a housing. For safety, the barrel assenbly may include
an armng swtch associated with each ignbyi n means which is closed in
response to the preceding projectile ass I;Bbeing di schar ged.
the armng switch is closed by bias-

Nz o

Preferably,

s

A
~ el
oo

. '~
-~
-
iy
- -
N

. -
s

L

20

3/
;IR

[t~
-

R i

::‘:.:". .
O R

TR

1{\/\
AN
\\\‘\i‘\‘\i&\‘\\\\\
16
Figure 1.

\

0
/g

=

14

DA
. (‘
NANNNWN

§ -~~~
-
'd
= 7y

T I hhiiai t

A

NN

-

€

/“U}Z

A I I T T T T T T

This Sheet Has Been Replaced

[

SUBSTITUTE SHEET (Rule 26)



i ng meaws vdnogdy are nornmal ly resisted by the preceding projectile

assenbl y.

In a preferred enbodi nent, the projec- tile headP@rduspones

assenbly each constitute switch con- tacts which are normally electrically
i solated fromeach other and wherein an electrical circuit between the
barrel and spacer body is conpleted in response to the preceding
projectile assenbly being discharged. Iizapgf arrangenent .
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Figure 2.
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the barrel,

which is in electrical

i s al w0208t act with one of the el ectrodes.

i nvention resides broadly in a nethod of defending an air

3/9

|

LR B I B B N BN J
S e ee o

X E)
08 6000 e 0o

'\2!-‘...
t

EEEEEEEETES

SIMRSTITTIITE SHEFT Mala 268\

\

contact with the projectile head,
In a further aspect this
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provi di Qg sy, ehy @l ity of barrel assemblies substantially as defi ned
above, and sequentially igniting propellant charges in thBCHAUIPOIZ4

assenblies in rapid succession to propel sequenti al arrays of
projectile assenblies into the airspace. BRI EF DESCRI O ON OF THE
DRAWNGS In order that this invention my be nore readily under- stood
and put into practical effect, reference '/Qnow be made to the

acconpanyi ng drawi ngs which illustrate tﬁ C enbodi ments of the invention

and wher ei n: FIG10l is a sectional and schenmatic view of an enbodi -
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ment of 69%5503' assenbly according to the invention; FIG 2

schemat' calt y Illustrates the concept of a plurality of bafiC@IAEEBMN i es
according to the invention being massed in pods; FIG 3 is a schemtic

vi ew of arrays of pﬁ)] ectile assem blies being fired fromthe pods of FIG
2; FIG 4 is a settional and sche@t" Qvi ew of an enbodi - nment of a
barrel assenbly accor\g‘ng to the invention wherein the projectile assenbly
isinthe formof a d FIG 5 is a sectional and schematic view of
anot her enbodi rrentlzof a bé’ﬁrel assé@rbl y aé&orldi ng to thB4| nvention;
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Figure 7.
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FIG 6 ectional and schematic view of another enbodi nent of a barrel
assenbwy 94(:"8%99d| ng to the invention; FIG 7 is a secti on?fTANM®WEbmatic
vi ew of another embodi ment of a barrel assenbl y according to the invention;
FIG 8 is a sectional and schematic vi ew of anot her enbodi nent of a barrel
assenbly according to the invention; @ré %S a sectional and schematic
vi ew of anot her enbodi nent of a barrel ass according to the invention;
FIG 10 is a sectional and schematic view of another enbodi nent of a barrel
assenbly according to tie invention; FIG 11 is a diagramatic
representation of a pi stcx\made
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Sheet Has Been Replaced

T

SUBSTITUTE SHEET (Rule 26)



] In ac with the present invention, and FIGS. 12 and 13 illustrate
an al %bﬁgitigﬁf’or m of projectile. PCT/AU4/00124
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- 6- DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Ref er wo@4n20808l G 1. there is illustrated a barrel assenbly 10 including a
barrel 12, a plurality of spherical projectiles 14 axiall ng‘é Q04245 t hi n
barrel 12 for operative sealing engagege/gt Wi th the bore of barrel 12.

di screte propellant charges 16 di spose ween adj acent projectile
assenblies 14 for propelling the respective projectile assenblies 14

1~ e //\/\/‘\/-
\ - : N |

-§2-

61 N ﬁ

68 64

Figure 11.
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i ndi vi d¥¢0 b42a8eel sequentially through the nmuzzle of barrel 12. ignition
means 18 for igniting discrete propellant charges 16. and c&RTrol94rpetass 20

for selectively and sequentially actuating ignition neans 18. In use, the
| eadi ng projectile assenbly 14 is propelled in response to ignition of the
| eadi ng propellent charge 16 by the | eadi iy tion neans 18. Thereafter
the following projectile assenblies are 529 nlally propelled in |ike

fash- ion. There is no ammunition delivery systemor noving parts. and the
firing rate is practically limted only by the tim taken for each

projectile assenbly to exit the barrel /ﬂ~_/
- f /

70

Figure 12,
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The control means may have tine delay nmeans to control the rapidity of fire
and or Yimng neans permtting assel ected nunber of sequential'ignitions in
responsg to each manual «actuati o of the ignition means. such as by 17

squeezing a trigger. A mode swit8h may be assodiated with the eontrol reans

to enable a user to selgct the formof firing. vie full barrel @i scharge-
short. bursts of rapid fire. sequential fire of a selected nunber of
projectiles. single shot firing per actyation etc. Integrated gjfcuit

el ectronic control neans are preferably utilised as the control means and

may be manu- factured as part QR gHﬁREirhggzﬂﬁi%”b|Y-
-~ BACKGROUND QOF THE INVENTION -~

The invention relates to firearms.

The invention has utility as an automatic, high rate of
fire, firearm whereby it may be used for example, as a close-
in ship-board defense against bombs, missiles or attack
aircraft for launching large numbers of projectiles within a
short period of time. The invention also has utility in hand
guns such as a rapid fire pistol or rifle which may be
disposable. _

Currently, most firearms use cartridge ammunition which
is mechanically fed to a barrel. Such firearms have numerous
moving parts, tend to be heavy and complex, may jamb or be
unreliable, and require elaborate delivery and loading
systems to support the rate of fire. The rate of fire of
automatic firearms of this type is limited by the time
required to load the cartridge, seal the barrel, unseal the
barrel and eject the empty case.

More recently, firearms have begun to utilise caseless
ammunition which obwviates the need to eject an empty case
subsequent to firing. However, these firearms retain many of
the problems of conventional firearms.

-- SUMMARY OF THE INVENTION --

The present invention aims to provide an alternative
system which will alleviate at least one of the disadvantages
of the prior art.

According to one aspect this invention provides a barrel
assembly including:-

a barrel;

a plurality of projectile assemblies axially disposed
within the barrel for operative sealing engagement with the
bore of the barrel;

discrete propellant charges for propelling respective

_ projectile assemblies sequentially through the muzzle of the

barrel; REPLACEMENT SHEFT
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Referring to FIG 2, the barrel assenbly constif{jf oresof yrality of
barrel assenblies and the control neans act uateé'ﬁﬁﬂﬁﬁﬁ&ﬁ%ﬂ‘ans of each
of the barrel assenblies in such manner that ajsqquential plurdality of
arrays of projectile assenblies are propelled ijn fohléqm\ylgg%el tjonship as
shown in FIG 3. The plurality of barrel asserfjlijes forns p2 and a
plurality of pods are nounted on a trainable un ng and
firing of the barrel assenblies is contrdlled a radar fire cohtrol

system 25 or other con- ventional system

ignition means for igniting the discrete propellant

charges; and

control means for selectively and sequentially actuating

the ignition means.

The ignition means may be electrical, chemical,

mechanical or any other conventional primer. Conveniently,

the ignition means is electrical and the control means is an
electrical control adapted to provide electrical ignition
pulse to the respective ignition means. Suitably the control

means is configured to enable a user to selectively control

the rate, number, and frequency of the pulses to provide a

desired firing pattern. The control means may fire the

projectile assemblies singly, in pairs, or in any other

combinations.

The projectile assembly may be round, conventionally
shaped or dart-like and the fins thereof may be off-set to

generate a stabillising spin as the dart is propelled from a
barrel which may be a smooth-bored barrel. 1In addition the
barrel assembly may find utility as a removable/replaceable

barrel of a rifle or pistol.

- Alternatively the barrel assembly constitutes one of a

plurality of barrel assemblies and the control means may

actuate the ignition means of each of the barrel assemblies

in such manner that a sequential plurality of arrays of

projectile assemblies are propelled in following

relationship. Aiming and firing of the arrays of projectile

assemblies may be controlled by a conventional radar fire

control system or other known fire control systems.

The

individual barrel assemblies may be aimed such that the array

of projectile assemblies converges at a particular range to

give a maximum density of projectile assemblies at that

range.

Alternatively, the array of projectile assemblies may

diverge to maximise coverage of an area. Thus, the average

separation distance at the target between the projectile
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In one formeach barrel is 2.25 ne;:; —Pﬁﬂ-wanduhas.an
ENT SHEET
16 NOV 1996
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assemblies in an array can be predetermined and adjusted to
suit the nature and range of the target. Of course, the
individual barrel assemblies may be fired randomly or
independently of the other barrel assemblies.

The plurality of projectile assemblies may be disposed
in a continuous abutting relationship throughout the barrel
either by the projectile assemblies abutting one'ahother or
abutting column means intermediate the projectile assemblies
to form a compression resistant column able to resist
compression of the projectile assemblies or propelling
charges associated therewith due to pressure generated by the
firing of the leading projectile assemblies.

The propelling charges may be either solid or granular
and compression of either may be an undesirable, moreover,
movement of the projectile assemblies relative to the barrel
may cause misalignment of the ignition means with their
respective propellant charges.

It is preferred that the ignition means be disposed at
the leading end of the propellant charge so as to minimise
possible energy loss in accelerating the front portion of the
propellant charge.

It is preferred that each projectile assembly includes a
projectile head and extension means for at least partly
defining a propellant épace. Preferably, the extension means
includes a spacer assembiy which extends rearwardly from the
projectile head and abuts an adjacent projectile assembly.

In one embodiment, the spacer assembly extends through
the propellant space and the projectile head whereby
compressive loads are transmitted directly through abutting
adjacent spacer assemblies. In such embodiment the spacer
assembly may add support to the extension means which may be
a thin cylindrical rear portion of the projectile head.
Furthermore the extension means may form an operative sealing
contact with the bore of the barrel to prevent burn leakage
past the projectile head.
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outside dianmeter of 20 nm The conbi ned proplﬂmPhACEﬁﬁﬂﬁ%éEEEF
assenbly length is 50 nm Leaving 0.25 netres arrel fir

projectile assenblies together with their ass c'aL‘QNB 0§94 ! gnt] charges can
be pre-loaded into the barrel. The pod has a gr ecti onal

0.75 nmetres by 0.75 netres for exanple and ther
approxi mately 1200 barrel assenblies. Thus. ajpod can be pre-loaded with
48000 projectile assenblies This enabl es Srgﬂlllcant I re-power to be

ccsocialed i a el alively umlL haoanscnd getgnto ! gheslasoqoe rate to

rigid collar which extends outwardly to engage a thin

cylindrical rear portion of the malleable projectile head in
operative sealing contact with the bore of the barrel such
that axially compressive loads are transmitted directly
between spacer assemblies thereby avoiding deformation of the
malleable projectile head.

In another embodiment, complementary wedging surfaces
are disposed on the spacer assembly and projectile head
respectively whereby the projectile head is urged into
engagement with the bore of the barrel in response to
relative axial compression between the spacer means and the
projectile head. In such arrangement the projectile head and
spacer assembly may be loaded into the barrel and thereafter
an axial displacement is caused to ensure good sealing
between the projectile head and barrel. Suitably the
extension means is urged into engagement with the bore of the
barrel.

Preferably, the projectile head defines a tapered
aperture at its rearward end into which is received a
complementary tapered spigot disposed on the leading end of
the spacer assembly, wherein relative axial movement between
the projeétile head and the complementary tapered spigot
causes a radially expanding force to be applied to the
projectile head.

The barrel may be non-metallic and the bore of the
barrel may include recesses which may fully or partly
accommodate the ignition means. In this situation the barrel
houses electrical conductors which facilitate electrical
communication between the control means and ignition means.
This arrangement may be utilised for disposable barrel
assemblies which have a limited firing life and the ignition
means and control wire or wires therefor can be integrally
manufactured with the barrel.

In an alternative arrangement, a barrel assembly
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vi dual barrel assenbly may be significantly in A oRE b gl
achi evabl e by conventional automatic firearns. Wﬁié-éégﬁm
formed as a relatively |ightweight honeyconb strjucture which willl [be very
stiff and if desired the barrels may be arranged tijo figenevapgg Roijnt
relatively close to the weapon with a view to counteracting thej|spreadi ng
t endenci es produced by the expansi on of: the hot |lexproston gases radiating
in an outwards direction. Alterna- tivéﬁy a box-llike baffle coul djbe used
to prevent the i - .di,ate out r f a . Jhis fle may be
sl'i dabl ylé‘ﬁ%b‘gﬁggsé‘é%& Ny ﬁ@er\ﬁ’?e%m? at[q,eo b e 02558

ba
n
o) arrel section for e§?%n59nl£l°

means are disposed outside the barrel and adjacent the

es may be

apertures. The barrel may be surrounded by a non-metallic
outer barrel which may include recesses adapted to
accommodate the ignition means. The outer barrel may also
house electrical conductors which facilitate electrical
communication between the control means and ignition means.
The outer barrel may be formed as a laminated plastics barrel
which may include a printed circuit laminate for the ignition

means.

Both of the above arrangements
modular or disposable construction.
may be adapted for firing as is, or

lend themselves to a
The barrel assemblies
may be adapted for

mounting within a housing.

For safety, the barrel assembly may include an arming
switch associated with each ignition means which is closed in
response to the preceding projectile assembly being
discharged. Preferably, the arming switch is closed by
biasing means which are normally resisted by the preceding
projectile assembly. In a preferred embodiment, the
projectile head and spacer assembly each constitute switch
contacts which are normally electrically isolated from each
other and wherein an electrical circuit between the barrel
and spacer body is completed in response to the preceding
projectile assembly being discharged. In this arrangement,
the barrel, which is in electrical contact with the
projectile head, is also in contact with one of the
electrodes.

In a further aspect this invention resides broadly in a
method of defending an airspace, including:-

providing a plurality of barrel assemblies substantially
as defined above, and

sequentially igniting propellant charges in the barrel
assemblies in rapid succession to propel sequential arrays of

projectile assemblies into the airspace.
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sion past the end of the barrels during firing. A further_manner—of——

alleviating this perceived effect would be to sIightl}&ﬁ{@@ﬁﬁﬁ[ﬁTﬂSHﬁﬁf iing
- of the projectiles. Referring to the enbodi nents of

projectile assenblies 14 are disposed in axial abutti reh;& en QA

forma conpression resistant colum. Axially conpress 1£H0 é@ gt ed

by the pressures generated in the barrel by the propu

projectile assenblies. Conpres- sion caF result in an alteratlon of thq
burn rate of a propelling charge. msalrg

nment of i gnt+tt+oemmeans—wtir—

respective propel Iing_charges,or £YsR:BLeBR ¥ bARWELEE oL propelling

In order that this invention may be more readily

understood and put into practical effect, reference will now
be made to the accompanying drawings which illustrate

typical embodiments of the invention and wherein:-

FIG. 1 is a sectional and schematic view of an
embodiment of a barrel assembly according to the
invention:;
FIG. 2 schematically illustrates the concept of a
plurality of barrel assemblies according to the
invention being massed in pods;
FIG. 3 is a schematic view of arrays of projectile
assemblies being fired from the pods of FIG. 2;
FIG. 4 is a sectional and schematic view of an
embodiment of a barrel assembly according to the
invention wherein the projectile assembly is in the form
of a dart:;
| FIG. 5 is a sectional and schematic view of another
embodiment of a barrel assembly according to the
invention;
FIG. 6 is a sectional and schematic wview of another
embodiment of a barrel assembly according to the
invention;
FIGC. 7 is a sectional and schematic view of another
embodiment of a barrel assembly according to the
invention;
FIG. 8 is a sectional and schematic view of another
embodiment of a barrel assembly according to the
invention; )
FIG. 9 is a sectional and schematic view of another
embodiment of a barrel assembly according to the
invention:;
FIG. 10 is a sectional and schematic view of another
embodiment of a barrel assembly according to the

invention;
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nmeans for defining a propellant space in the form pf[Spacer—asse
whi ch extends axially and rearwardly from projecti
adj acent projectile assenbly 14.

Each projectile assenbly 14 includes a p &EM(“EME}W%HEH and
W 28
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FIG. 11 is a diagrammatic representation of a pistol

made in accordance with the present invention, and

FIGS. 12 and 13 illustrate an alternate form of

projectile.

-~ DESCRIPTION OF THE PREFERRED EMBODIMENT ~-~

Referring to FIG. 1, there is illustrated a barrel
assembly 10 including a barrel 12, a plurality of spherical
projectiles 14 axially disposed within barrel 12 for
operative sealing engagement with the bore of barrel 12,
discrete propellant charges 16 disposed between adjacent
projectile assemblies 14 for propelling the respective
projectile assemblies 14 individually and sequentially
through the muzzle of barrel 12, ignition means 18 for
igniting discrete propellant charges 16, and control means 20
for selectively and sequentially actuating ignition means 18.

In use, the leading projectile assembly 14 is propelled
in response to ignition of the leading propellent charge 16
by the leading ignition means 18. Thereafter the following
projectile assemblies are sequentially propelled in like
fashion. There is no ammunition delivery system or moving
parts, and the firing rate is practically limited only by the
time taken for each projectile assembly to exit the barrel.

The control means may have time delay means to control
the rapidity of fire and or timing means permitting a
selected number of sequential ignitions in response to each
manual actuation of the ignition means, such as by squeezing
a trigger. A mode switch may be associated with the control
means to enable a user to select the form of firing, ie full
barrel discharge, short bursts of rapid fire, sequential fire
of a selected number of projectiles, single shot firing per
actuation etc. Integrated circuit electronic control means
are preferably utilised as the control means and may be
manufactured as part of the barrel assembly.

Referring to FIG. 2, the barrel assembly constitutes one
of a plurality of barrel assemblies and the control means
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Projectile head 26 is formed froma heavy-—#
lead to facilitate operative sealing with barrelRER,
is formed of a rigid material such as steel
t he spacer assenbly 28

-egbie al such as
AR HE senbl y 28
nithe~enbodi ment jof FIG 5.
1 6 NOV 1994

I e T S

actuates the ignition means of each of the barrel assemblies
in such manner that a sequential plurality of arrays of
projectile assemblies are propelled in following relationship
as shown in FIG. 3. The plurality of barrel aésemblies forms
a pod 22 and a plurality of pods are mounted on a trainable
mount 24. The aiming and firing of the barrel assemblies is
controlled by a radar fire control system 25 or other
conventional system.

In one form, each barrel is 2.25 metres long and has an
outside diameter of 20 mm. The combined propelling
charge/projectile assembly length is 50 mm. Leaving 0.25
metres of the barrel free, 40 projectile assemblies together
with their associated propellent charges can be pre-loaded
into the barrel. The pod has a cross-sectional dimension of
0.75 metres by 0.75 metres for example and therefore
accommodates approximately 1200 barrel assemblies. Thus, a
pod can be pre-~loaded with 48000 projectile assemblies.

This enables significant fire-power to be associated
with a relatively small weapon and a very high discharge rate
to be achieved, bearing in mind the firing rate of each
individual barrel assembly may be significantly in excess of
the rate achievable by conventional automatic firearms. -The
barrel assemblies may be formed as a relatively lightweight
honeycomb structure which will be very stiff and if desired
the barrels may be arranged to focus at a point.relativeiy'
close to the weapon with a view to counteracting the
spreading tendencies produced by the expansion of the hot
explosion gases radiating in an outwards direction.
Alternatively a box-like baffle could be used to prevent the
immediate outward spread of the gases. This baffle may be
slidably supported about the outer barrel section for
extension past the end of the barrels during firing. A
further manner of alleviating this perceived effect would be
to slightly stagger the firing of the projectiles.

Referring to the embodiments of FIGS. 4 to 10,
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takes the formof a cylinder axially extending fro Sﬂﬁﬁﬁ 6. The
interior of the cylinder accommbdat es propel - Ientﬁg fﬁ ﬁﬁ?

structurally reinforced to prevent excessive radi al xpan5|on. Thej ehd of
the cylinder is adapted to abut the | eading end of {the $&b§@dd@$ﬁ
projectile assenbly 14. Referring to the enbodi mgnt{s of FI GS,
spacer assenbly 28 extends through projecyile head |2 0 the |eading end of
projectile head 26 whereby conpressive |oads are trjansm tied.gi-r

belt ween adjpIeEdc NAs &s SERSTIE 4 €54 28re SPASPHsaASERDRY 128 AWRRQILY @ thin
cylindri--

relationship to form a compression resistant column. Axially
compressive loads are created by the pressures generated in
the barrel by the propulsion of preceding projectile
assemblies. Compression can result in an alteration of the
burn rate of a propelling charge, misalignment of ignition
means with respective propelling charges or even premature
ignition of propelling charge.

Each projectile assembly 14 includes a projectile head
26 and means for defining a propellant space in the form of
spacer assembly 28 which extends axiallyland rearwardly from
projectile head 26 and abuts an adjacent projectile assembly
14.

Projectile head 26 is formed from a heavy malleable
material such as lead to facilitate operative sealing with
barrel 12, and spacer assembly 28 is formed of =a rigid
material such as steel.

In the embodiment of FIG. 5, the spacer assembly 28
takes the form of a cylinder axially extending from
projectile head 26. The interior of the cylinder
accommodates propellent charge 16 and is structurally
reinforced to prevent excessive radial expansion. The end of
the cylinder is adapted to abut the leading end of the
subsequent projectile assembly 14. .

Referring to the embodiments of FIGS. 6 and 7, spacer
assembly 28 extends through projectile head 26 to the leading
end of projectile head 26 whereby compressive loads are
transmitted directly between adjacent spacer assemblies 28.
Spacer assembly 28 supports a thin cylindrical rear portion
30 of projectile head 26 in operative sealing contact with
the bore of barrel 12. Sspecifically, spacer assembly 28
includes a radially outwardly extending collar flange 32
which supports thin cylindrical rear portion 30 of
projectile head 26 in operative sealing contact with the bore
of barrel 12.

This Sheet Has Been Replac

R I




cal

rear portion 30 of projectile head 26 in operative iagumﬁ@&ﬁB'Féﬁﬁﬁﬁth

the bore of barrel 12. Specifically. spacer assenbly 28 'udés a radilalfly

outwardly extending collar flange 32 which supports thln cyI @ﬂbV dar
portion 30 of projectile head 26 in operative sealing cpnt 1 tﬁ

of barrel
mentary wedgi ng surfaces 34, 36 are dispo%ed on spacer ?ssenbly 28 and___|
projectile head 26 respectively whereby t

e |bdre
12. Referring to the enbodi nents of FIGS. 9] a “ 10 bunpic-

—rear—portion 30 of

in cylindrical
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response to

relationship to form a compression resistant column. Axially
compressive loads are created by the pressures generated in
the barrel by the propulsion of preceding projectile
assemblies. Compression can result in an alteration of the
burn rate of a propelling charge, misalignment of ignition
means with respective propelling charges or even premature
ignition of propelling charge.

Each projectile assembly 14 includes a projectile head
26 and means for defining a propellant space in the form of
spacer assembly 28 which extends axially'and rearwardly from
projectile head 26 and abuts an adjacent projectile assembly
14.

Projectile head 26 is formed from a heavy malleable
material such as lead to facilitate operative sealing with
barrel 12, and spacer assembly 28 is formed of a rigid
material such as steel.

In the embodiment of FIG. 5, the spacer assembly 28
takes the form of a cylinder axially extending from
projectile head 26. The interior of the cylinder
accommodates propellent charge 16 and is structurally
reinforced to prevent excessive radial expansion. The end of
the cylinder is adapted to abut the leading end of the
subsequent projectile assembly 14.

Referring to the embodiments of FIGS. 6 and 7, spacer
assembly 28 extends through projectile head 26 to the leading
end of projectile head 26 whereby compressive loads are
transmitted directly between adjacent spacer assemblies 28.
Spacer assembly 28 supports a thin cylindrical rear portion
30 of projectile head 26 in operative sealing contact with
the bore of barrel 12. Specifically, spacer assembly 28
includes a radially outwardly extending collar flange 32
which supports thin cylindrical rear portion 30 of
projectile head 26 in operative sealing contact with the bore
of barrel 12.
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axially conpressive |oad being applied to projectile
Projectile head 26 defines a tapered aperture 38 at
which is received a conpl enentary tapered spigot 40
end of spacer assenbly 28. Rel ative axial novenent bgt
38 and conpl enentary tapered spigot 40 causes a radi
be applied to thin cylindrical rear portion 30 of prgj
t he enbodi nent of FIG 7. barrel 12 is Ibn-netallic d the bore of th
barrel includes recesses 42 which at |east partly accommobdate |gm '
means 18. Barrkefdfrimg be the embodiments of FIGS. 9 and 10,

complementary wedging surfaces 34, 36 are disposed on spacer
assembly 28 and projectile head 26 respectively whereby thin
cylindrical rear portion 30 of projectile head 26 is urged
into engagement with the bore of barrel 12 in response to an
axially compressive load being applied to projectile assembly
14. Projectile head 26 defines a tapered aperture 38 at its
rearward end into which is received a complementary tapered
spigot 40 disposed on the leading end of spacer assembly 28.
Relative axial movement between tapered aperture 38 and

complementary tapered spigot 40 causes a radially expanding
force to be applied to thin cylindrical rear portion 30 of
projectile head 26.

In the embodiment of FIG. 7, barrel 12 is non-metallic
and the bore of the barrel includes recesses 42 which at
least partly accommodate ignition means 18. Barrel 12 may be
formed of kevlar, carbon fibre, glass reinforced polymer or
the like. Thus, the barrel assembly may be lightweight and
dispaosable. Barrel 12 houses electrical conductors 44 which
facilitate electrical communication between the control means
and ignition means.

In the embodiments of FIGS. 8 and 9, barrel 12 includes
ignition apertures 46 and ignition means 18 are disposed
outside the barrel and adjacent the apertures. Barrel 12 is
surrounded by a non-metallic outer barrel 48, the bore of the
outer barrel including recesses adapted to at least partly
accommodate the ignition means. The barrel assembly may be
slidably received in sheath 50. Outer barxrel 48 houses
electrical conductors 44 which facilitate electrical
communication between the control means and ignition means
18.

Referring to FIG. 10, arming switch 52 associated with
ignition means 18 is closed in response to the preceding
projectile assembly being discharged. Specifically, arming
switch is closed by biasing means 54 once the preceding
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formed of kevlar. carbon fibre, glass reinforced po[x. thedike. Thus,
the barrel assenbly nmay be |ightweight and di sposa IQJ IWESHEEFGB

“electrical conductors 44 which facilitate electrical Eonnunr‘arrun"betmeen
the control neans and ignition nmeans. LA 16 NOV 1994

11

projectile assembly has been propelled. Projectile Rgé§~3§
and spacer assembly 28 each constitute switch contacts which
are normally electrically isolated from each other by
insulating layer 56. An electrical circuit between barrel 12
and spacer assembly 28 is completed when arming switch 52
closes in response to the preceding projectile assembly being
discharged. The ignition means 18 is thus armed only whent
the preceding projectile assembly has been discharged.

A four barrel hand gun 60 is illustrated in FIG. 1ll.

The barrels of the four barrel set 61, are arranged in a
square formation, and are fed by a matching replaceable four
barrel magazine block 62 which slots into a cutout 63 at the
base of the barrel set 61. The barrel set 61 is formed
integrally with the handgrip 64 which contains the electronic
controls for the ignition means.

The four barrel magazine block 62 is loaded with 5
rounds per.barrel, which number may of course be varied
depending on the size of the block and the size of the round.
In this embodiment the magazine block 62 contains twenty
rounds.

A variable fire rate and pattern switch 66, is provided
for selectively controlling the electronic ignition circults
within the magazine block 62 which connect electrically with
the circuits in the hand gun via contacts which meet when the
magazine block 62 is slid into position. The switch 66 may
be adjusted for electronic control to enable a user to fire
individual rounds with each action of the trigger 65, up to
four rounds simultaneocusly, or all rounds automatically on
all barrels. A safety catch 68 may also be provided for
electrically disabling the weapon. Preferably the cartridges
are disposable and may be provided in different formats so
that a user may select and/or guickly change the type of
rounds to be fired.

The projectiles for use with the above described
embodiments may be provided with external flights or spiral
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barr el

In the enbodi ments of FIGS. 8 and 9. barrel .
‘apertures 46 and ignition neans 18 are di sposed out
adj acent the apertures. Barrel 12 is surrounded by
48. the bore of the outer barrel including r
| east partly accommopdate the ignition neans. The b3
slidably received in sheath 50. Quter barrel 48 hoy
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d
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ridges as illustrated in FIGS. 12 and 13. The ridges 70 are
provided on the nose of the projectile to impart spin during
flight. 1In the form illustrated a 7.62mm bullet 71 has four
spiraling ridges 70 radiating from the nose of the bullet.
The ridges are of an average height of 1.5mm and extend the
length of the nose of the bullet, but not along the side of
the bullet. The pitch is suitably formed as to provide a
single revolution of the bullet about its longitudinal axis
for every meter travelled. '

0f course two or more spiraling ridges, spaced evenly
around the bullet nose may be utilised 1f desired.
Furthermore the height of the ridges, the length of the
ridges, the pitch or degree of spiraling, the geometric curve
form of the spiral, may be varied to suit the desired flight
characteristics. The ridges may also extend along the side
of the bullet. The cross section profile of the spiral
ridges may be relatively flat, or steep according to the
intended use of the ammunition, and the desired degree of
reaction to the airflow.

As illustrated in FIG. 13, ;he ridéés 70 may have a
steep leading face 72, which offers resistance to the airflow
over the bullet, and causes the bullet to rotate, a flat top
portion 73 and trailling faces 74 which slope gently to the
surface of the bullet.

Such ammunition may also be used in rifled barrel
weapons to advantage. Also as the spirals on the bullet
would assist in producing the spin during firing, the normal
pressure applied by the edge of the rifling lands againsf the
soft metal of the bullet would be reduced. Therefore the
bullet would not require the rifling to cut as long a track
along the side of the bullet. Rather, the small expanding
band of the Minie' gas sealing system would then be adequate
to assist with spin acceleration. On impact with soft
targets, the spiral bullet of the present invention would
tend to react to the increased pressure on the ridges by
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el ectrical conductors 44 which facilitate el ectrical ?E@E Tt
bet ween the control neans and ignition neans 18. R Jﬁggy .
armng switch 52 associated with ignition neans 18 isjcllosed in respo S

switch is closed by biasing neans 54 once the precedl g
has been propelled. Projectile head 26 and spacer assgnbly 28 ea
constitute switch contacts which areruﬁ%ally electrl 2
each other Db ns Iatlng | ayer 56. _An %ctrlc circuit between barrel 12
and spacé?'ﬁ%% L9RORPFEL 88 WHES Tar #°nd S BOGF 8sses through

the target material.

It will of course be realised that the above has been
given only by way of illustrative example of the invention,
and that all such modifications and variations thereto as
would be apparent to persons skilled in the art are deemed to
fall within the broad ambit and scope of the invention as is
herein set forth.

~
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closes in response to the preceding projectile assenbly being di scharged.
The ignition negns.4£L44>44uﬁ} at-figd only when the preceding projectile
"assenbl y has beefREHH(IEMEED.SHEEY |f our barrel hand gun 60 is illustrated in
FIG 11. The barre—s uf the—four] Qarrel set 61. are arranged in a square
formation. and afe Sﬁyﬁpggtching repl aceabl e four barrel nagazi ne bl ock
62 which slots ipt atj t he base of the barrel set 61. The
barrel set 61 is|f rm@H At-egrakl yi with the handgrip 64 m \Immmjﬂl ﬁ\“be
el ectronic contrpls for the ignitiln nmeans. The four d “!I TG b

bl ock 62 is | oade omuS™ .. CLAIMS --

1. A barrel assembly including:-

a barrel;

a plurality of projectile assemblies axially disposed
within the barrel for operative sealing engagement with the
bore of the barrel;

discrete propellant charges for propelling respective
projectile assemblies sequentially through the muzzle of the
barrel;

ignition means for igniting the discrete propellant
charges; and

control means for selectively and sequentially actuating
the ignition means.

2. A barrel assembly as defined in claim 1, wherein the
barrel assembly constitutes one of a plurality of barrel
assemblies and the control means actuates the ignition means
of each of the barrel assemblies in such manner that a
sequential plurality of arrays of projectile assemblies are
prepelled in following relationship.

3. A barrel assembly as defined in claim 1 or 2, wherein the
plurality of projectile assemblies are disposed in axial
abutting relationship to form a compression resistant column.

4. A barrel assembly as defined in claim 3, wherein each
projectile assembly includes a projectile head and extension
means for at least partly defining a propellant space.

5. A barrel assembly as defined in claim 4, wherein the
extension means includes a spacer assembly which extends
axially from the projectile head and abuts an adjacent
projectile assembly.
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per barrel which nuRBBL‘\GﬁVFMT 8HEE$E be varied depending on the size of

the bl ock and the S|I€"3T"Fﬁ§“r0uw .1In this enbodi e bl ock
62 contains twentyjr NG @8 aple fire rate tﬂﬁmwi‘r&l‘mm h 66. is
provi ded for selec i/ely r% ngl t he el ectroni

wi thin the magazi np UrUtk~62~MhL£H nnect electrically with the CIrCUItS

I n the hand gun vijg_contacts which et wden the nagazine block 62 is slid
i nto position. The sw t ch 66-Tray—b Jadj usted for electronic control to
enabl e a uSer ®mobhirrel rdisemblyl asowuitined hirachahlt§pnwRérbhgs thkgger 65.

up to four ;Hounds IdMh3NEM s UnAdgh OUNLS, AY5 QIBE { §2) LY 40N

7. A barrel assembly as defined in claim S5 or 6, wherein the
spacer assembly supports a thin cylindrical rear porticon of
the projectile head in operative sealing contact with the
bore of the barrel.

8. A barrel assembly as defined in claim 7, wherein the
spacer aSsembly includes a radially outwardly extending
collar which maintains the thin cylindrical rear portion of
the projectile head in operative sealing contact with the
bore of the barrel.

S. A barrel assembly as defined in claim 8, wherein the
projectile head is formed from a heavy malleable material and
the spacer assembly is formed of a2 rigid material.

10. A barrel assembly as defined in claim 5, wherein
complementary wedging surfaces are disposed on the spacer
assembly and projectile head respectively.

1l. A barrel assembly as defined in claim 10, wherein the
projectile head and spacer assembly are loaded into the
barrel and thereafter an axially compressive load is applied
to ensure good sealing between the projectile head and

barrel.

12. A barrel assembly as defined in claim1ll, wherein the
projectile head defines a tapered apexrture at its rearward
end into which is received a complementary tapered spigot
disposed on the leading end of the spacer assembly, wherein
relative axlial movement between the tapered aperture and the
complementary tapered spigot causes a radially expanding
force to be applied to the projectile head.
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all barrels. A safety catch 68 may al so be provided for electriclly
di sabling the weapon. Preferably the cartridges are disposable and may be

provided in dif BEPPAQEQE%ELS@EBI hat a user nmay sel ect and/or quickly

L
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13. A barrel assembly as defined in any preceding claim,
wherein the barrel is non-metallic and the bore of the barrel
includes recesses which at least partly accommodate the
ignition means, and wherein the barrel houses electrical
conductors which facilitate electrical communication between
the control means and ignition means.

14. A barrel assembly as defined in any one of claims 1 to
12, wherein the barrel includes ignition apertures and
wherein the ignition means are disposed outside the barrel
and adjacent the apertures.

15. A ba:rel assembly as defined in claim 14, wherein the
barrel is surrounded by a non-metallic outer barrel, the bore
of the outer barrel including recesses adapted to at least
partly accommodate the ignition means, and wherein the outer
barrel houses electrical conductors which facilitate
electrical communication between the control means and
ignition means.

16. A barrel assembly as defined in any one of claims 5 to
15, wherein the barrel assembly includes an arming switch
associated with each ignition means which is closed in
response to the preceding projectile assembly being
discharged.

17. A barrel assembly as defined in claim 16, wherein the
arming switch is closed by biasing means which are normally
resisted by the preceding projectile assembly.

18. A barrel assembly as defined in claim 16 or 17, wherein
the projectile head and spacer assembly each constitute
switch contacts which are normally electrically isolated from
each other and wherein an electrical circuit baetween the
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to inpart spin during flight. In the formillustrat | et
_ a0 o P

has four spiraling ridges 70 radiating fromthe no

10 -

The projectiles for use with the above descri bed enbodi - nents
may be provided with external flights or spiral ridges as illustrated in
FIGS. 12 and 13. The ridges 70 are provided on the nose of the projectile

ridges are

17

barrel and spacer body is completed in response to the
preceding projectile assembly being discharged.

71

The

19. A barrel assembly substantially as herein described with

reference to any one of the accompanying Figures.

20. A method of defending an airspace, including:-

providing a plurality of barrel assemblies as defined in
any one of the preceding claims, and

sequentially igniting propellant charges in the barrel
assemblies in rapid succession to propel sequential arrays of
projectile assemblies intoc the airspace.
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of an average height of 1.5 mm and extend the | ength of the nose of the
bull et but not along the side of the bullet. The pitch is suitably forned

as to provide a single revolution of the bullet about

its | ongitudinal axis

for every neter trav- elied. O course two or nore spiraling ridges.
spaced evenly around the bullet nose-n&$ be utilised if desired. Further-
nore the height of the ridges. the length of the ridges. the pitch or
degree of spiraling. the geonetric curve formof the spiral. may be varied
to suit the desired flight characteristics. The ridges may al so extend

along the side of the bullet. Ph&ARREL ASSEMBLY

ABSTRACT

A barrel assembly (10) includes barrel (12},
projectile assemblies (14) axially disposed within the
barrel, propellant charges (16), ignition means (18},
and control means (20). Projectile assemblies (14)
are sequentially fired from the barrel. Also
disclosed is an arming system, a barrel construction,
means for preventing compression of the propellant

charges and means for ensuring sealing between the

projectile assembly and the barrel.

FIGURE 1
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cross section profile of the spiral ridges may be relatively flat. or steep
according to the intended use of the ammunition. and the desired degree of
reaction to the airfl ow As illustrated in FIG 13. the ridges 70 nmay
have a steep | eading face 72. which offers resistance to the airfl ow over
the bullet. and causes the bullet to rotate, a flat top portion 73 and
trailing faces 74 which slope gently to the surface of the bullet. Such
anmuni tion may al so be used in rifled bafrel weap- ons to advantage. Al so

as the spirals on the bullet would
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assi st in producing the spin during firing. the normal pres- sure applied
by the edge of the rifling | ands against the soft netal of the bullet would
be reduced. Therefore the bullet would not require the rifling to cut as

|l ong a track along the side of the bullet. Rather, the small expandi ng band
of the Mnie gas sealing systemwuld then be adequate to assist with spin
acceleration. On inpact with soft targets, the spiral bullet of the present
i nvention would tend to react to the i20reased pressure on the ridges by
mai ntaining a high rate of tw st as it*progresses through the target

mat eri al . It will of course be realised that the above has been given
25
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only by way of

illustrative exanple of the invention,

and that all such

nodi fi cations and variations thereto as woul d be apparent to persons

skilled in the art are deened to fall
the invention as is herein set forth.
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-11- I claim 1. A barrel assenbly including:

a barrel; a plurality of projectile assenblies axially
di sposed in end to end abutting relationship within
said barrel in sealing engagenent with the bore of said

barrel. said plurality
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of projectile assenblies being disposed in axial abut-
ting relationship to forma conpression resistant
colum. each projectile assenbly including a projectile
head and extension neans for at |east partly defining a
propel | ant space. said extension nmeans including a
spacer assenbly which extends axially fromsaid pro-
jectile head and abuts an adjacent projectile assenbly.
sai d spacer assenbl¥, extendi ng thrbugh said projectile

head; di screte propellant charges associated with each
prOJectlle assenbl y for, propel |i respective
projectile asseml7 25 58 75 16 Q%
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blies sequentially through the nuzzle of said barrel;

ignition neans for igniting said discrete propellant

charges; and control neans for selectively and
sequentially actuating said ignition neans.

2. A barrel assenbly as defined in claim1. wherein the

barrel assenbly includes an arm ng switch associated with

each ignition neans which is closed in response to the

precedi ng projectile assenbly being di scharged. 3. A
barrel assenbly as defined in claim 2, gherein t he arm ng
swtch is closed by b&&sing means whi ch’are nor-
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mal |y resisted by the preceding projectile assenbly. 4. A
barrel assenbly as defined in claim2. wherein the

projectile head and spacer assenbly each constitute switch

contacts which are normally electrically isolated from each

ot her and wherein an electrical circuit between the barrel

and spacer body is conpleted in response to the preceding

projectile assenbly being di scharged. 5. A barrel assenbly
i ncl udi ng: a barrel; 6 a plurality of
projectile assenblies axially disposed i n~end to end
abutting relationship within said barrel in sealing
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engagenent with the bore of said barrel. said plurality
of projectile assenblies being disposed in axial abut-
ting relationship to forma conpression resistant
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- 12 - colum. each projectile assenbly

~including a projectile head and extensi on neans
for at least partly defining a propel | ant
space. said extension means including a spacer

assenbly which extends axially from sai ¢g4pro-

jectile head and abuts an adjacent projeZtile assenbly.
sai d spacer assenbly supporting a thin cylindrical rear
portion of said projectile head in operative seajing

contact with the bore of said barrel; di screte
propel l ant charges associated with each proyecf/le
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assenbly for propelling respective projectile assem peent

blies sequentially through the nuzzle of said barrel;
ignition neans for igniting 6aid discrete propellant «
charges; and - ; cont ol neans ,for selectively and

sequentially actuating ' h sgj d i ghp: . %
6. A barrel assenbly as defimed in claimb&.~mherein the REPBRCEMENT SHEET
spacer assenbly includes a radially outwardly extending
collar which maintains the thin cylindrical rear portion of {he 7 SEP 1999
projectile head in operative sealing cont actff th the borelof

t he barrel. A BARREL ASSEMBLY

BACKGROUND OF THE INVENTION

The invention relates to firearms.

The invention has utility as an automatic. high rate of fire,
firearm whereby it may be used for example. as a close-in
ship-board defense against bombs. missiles or attack aircraft
for launching large numbers of projectiles within a short
period of time. The invention also has utility in hand guns
such as a rapid fire pistol or rifle which may be disposable.

Currently. most firearms use cartridge ammunition which
is mechanicaily fed to a barrel. Such firearms have numerous
moving parts. tend to be heavy and complex. may jamb or
be unreliable. and require elaborate delivery and loading

-systems to support the rate of fire. The rate of fire of

automatic firearms of this type is limited by the time
required to load the cartridge. seal the barrel. unseal the
barrel and eject the empty case.

More recently. firearmns have begun to utilise caseless
ammunition which obviates the need to eject an empty case
subsequent to firing. However. these firearms retain many of
the problems of conventional firearms.

SUMMARY OF THE INVENTION

The present invention aims to provide an alternative
system which will alleviate at least one of the disadvantages
of the prior art.

According to one aspect this invention provides a barrel
assembly including:

a barrel;

a plurality of projectile assemblies axially disposed within

the barrel for operative sealing engagement with the
. bore of the barrel;
discrete propellant charges for propelling respective pro-
jectile assemblies sequentially through the muzzie of
the barrel;

ignition means for igniting the discrete propellant

charges; and

control means for selectively and sequentially actuating

the ignition means. -



7. A barrel assenbly as defined in claim6. wherein the
projectile head is fornmed froma heavy nall eable materi al

and the spacer assenbly is formed of a rigid materi al

8. A barrel assenbly including: a barrel;
a plurality of projectile assenblies axially disposed in end

to end abutting relationship within sard barrel in sealing
engagenment with the bore of said barrel, said plurality

of projectile assenblie Lng..di sposed in axjal .aQut- . .
ting relationship to fom§1€%P£%M%9F§Jtm@& chemical. mechani-

col um, each projectil ﬁalaQEG?‘Hﬂ ywHhetc roryensional majraer. i Cenveniently. the
ignition means is electrical and the control means is an

electrical control adapted to provide electrical ignition pulse
to the respective ignition means. Suitably the control means
is configured to enable a user to selectively control the rate,
number. and frequency of the pulses to provide a desired
firing pattern. The control means may fire the projectile
assemblies singly: in pairs. or in any other combinations.

The projectile assembly may be round. conventionally
shaped or dart-like and the fins thereof may be off-set to
generate a stabilising spin as the dart is propelled from a
barrel which may be a smooth-bored barrel. In addition the
barre] assembly may find utility as a removable/replaceable
barrel of a rifle or pistol.

Alternatively the barrel assembly constitutes one of a
plurality of barrel assemblies and the control means may
actuate the ignition means of each of the barrel assemblies
in such manner that a sequential plurality of arrays of
projectile assemblies are propelled in following relationship.
Aiming and firing of the arrays of projectile assemblies may

- be controlled by a conventional radar fire control system or
other known fire control systems. The individual barrel
assemblies may be aimed such that the array of projectile
assemblies converges at a particular range to give a maxi-
mum density of projectile assemblies at that range.

Alternatively. the array of projectile assemblies may
diverge to maximise coverage of an area. Thus. the average
separation distance at the target between the projectile
assemblies in an array can be predetermined and adjusted to
suit the nature and range of the target. Of course. the

- individual barrel assemblies may be fired randomly or
independently of the other barrel assemblies.

The plurality of projectile assemblies may be disposed in
a continuous abutting relationship throughout the barrel
either by the projectile assemblies abutting one another or
abutting column means intermediate the projectile assem-
blies to form a compression resistant column able to resist
compression of the projectile assemblies or propelling
charges associated therewith due to pressure generated by
the firing of the leading projectile assemblies.
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head and extensi on neans

‘nmeans for at |east partly defining a propell ant
space, said extension nmeans _ i ncludi ng a spacer
assenbly which extends axially fromsaid

projectile head and abuts an adj acent projec- -

tile assenbly, the conplementary wedgimng surfaces being di sposed on said
spacer assenbly and projectile head.
respectively, said projectile head and spacer assenbly bei ng | oaded
into said barrel, and ereaft

conpressi ve | oad bei ng

seal i ng between said

roga ges, may be either solid or granul%pa.&‘a( al Igg od
sipneof sither [@ayhbe an undesirable. moreover.

movement of the projectile assemblies relative to the barrel

may cause misalignment of the ignition means with their

respccuvc propellant charges.

It is preferred that the ignition means be dlsposed at the
leading end of the propellant charge so as to minimise
possible energy loss in accelerating the front portion of the
propellant charge.

It is preferred that each projectile assembly includes a
projectile head and extension means for at least partly
defining a propellant space. Preferably. the extension means
includes a spacer assembly which extends rearwardly from
the projectile head and abuts an adjacent projectile assembly.

In one embodiment. the spacer assembly extends through
the propellant space and the projectile head whereby com-
pressive loads are transmitted directly through abutting
adjacent spacer assemblies. In such embodiment the spacer
assembly may add support to the extension means which
may be a thin cylindrical rear portion of the projectile head.
Furthermore the extension means may form an operative
sealing contact with the bore of the barrel to prevent burn
leakage past the projectile head.

It is preferred that the spacer assembly includes a rigid

collar which extends outwardly to engage a thin cylindrical

rear portion of the malleable projectile head in operative
sealing contact with the bore of the barrel such that axially
compressive loads are transmitted directly between spacer
assemblies thereby avoiding deformation of the malleable
projectile head.

In another embodiment, complementary wedging sur-
faces are disposed on the spacer assembly and projectile
head respectively whereby the projectile head is urged into
engagement with the bore of the barrel in response to
relative axial compression between the spacer means and the
projectile head. In such arrangement the projectile head and
spacer assembly may be loaded into the barrel and thereafter
an axial displacement is caused to ensure good sealing
between the projectile head and barrel. Suitably the exten-
sion means is urged into engagement with the bore of the
barrel.
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- 13 - barrel. said projecile head defining
‘a tapered aperture
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Preferably. the projectile head defines a tapered aperture
at its rearward end into which is received a complementary
tapered spigot disposed on the leading end of the spacer
assembly. wherein relative axial movement between the
projectile head and the complementary tapered spigot causes
a radially expanding force to be applied to the projectile
head.

The barrel may be non-metallic and the bore of the barrel
may include recesses which may fully or partly accommo-
date the ignition means. In this situation the barrel houses

_electrical conductors which facilitate electrical communica-
tion between the control means and ignition means. This
arrangement may be utilised for disposable barrel assem-
blies which have a limited firing life and the ignition means
and control wire or wires therefor can be integrally manu-
factured with the barrel.

In an alternative arrangement. a barrel assembly includes
ignition apertures in the barrel and the ignition means are
disposed outside the barrel and adjacent the apertures. The
barrel may be surrounded by a non-metallic outer barrel
which may include recesses adapted to accommodate the
ignition means. The outer barrel may also house electrical
conductors which facilitate electrical communication
between the control means and ignition means. The outer
barrel may be formed as a laminated plastics barrel which
may include a printed circuit laminate for the ignition
means.

Both of the above arrangements lend themselves to a
modular or disposable construction. The barrel assemblies
may be adapted for firing as is. or may be adapted for
mounting within a housing.

For safety, the barrel assembly may include an arming
switch associated with each ignition means which is closed
in response to the preceding projectile assembly being
discharged. Preferably, the arming switch is closed by bias-
ing means which are normally resisted by the preceding
projectile assembly. In a preferred embodiment, the projec-
tile head and spacer assembly each constitute switch con-
tacts which are normally electrically isolated from each
other and wherein an electrical circuit between the barrel
and spacer body is completed in response to the preceding
projectile assembly being discharged. In this arrangement,

in e AR ST
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at its rearward end into which is received a conpl e-

“mentary tapered spigot disposed on the | eading end of

t he spacer assenbly such that relative axial novenent

bet ween the tapered aperture and the conpl enentary

tapered spigot causes a radially expanding force to be

applied to the projectil e heads; -5 - di screte
propel | ant charges for propelllng respective pro-

jectile assenblies sedpecparrell whichhisoingelectricah contactoith the projectile
sai d barrel; " head. is also in contact withi ¢ bf ohe @isvmdess i gniting said
di screte propel | ant In a further aspect this invention reSi#596ad®'dn a
method of defending an airspace. including:
providing a plurality of barrel assemblies substanually as
defined above. and
sequentially igniting propellant charges in the barrel
assemblies in rapid succession to propel sequential
arrays of projectile assemblies into the airspace.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that this invention may be more readily under-

~stood and put into practical effect. reference will now be

made to the accompanying drawings which illustrate typical
embodiments of the invention and wherein:

FIG. 1 is a sectional and schematic view of an embodi-
ment of a barrel assembly according to the invention; _

FIG. 2 schematically illustrates the concept of a plurality
of barrel assemblies according to the invention being massed
in pods; '

FIG. 3 is a schematic view of arrays of projectile assem-
blies being fired from the pods of FIG. 2;

FIG. 4 is a sectional and schematic view of an embodi-
ment of a barrel assembly according to the invention
wherein the projectile assembly is in the form of a dart;

FIG. 5 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention;

FIG. 6 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention;

FIG. 7 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention;

FIG. 8 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention,;

FIG. 9 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention;

FIG. 10 is a sectional and schematic view of another
embodiment of a barrel assembly according to the invention;

FIG. 11 is a diagrammatic representation of a pistol made
in accordance with the present invention, and

FIGS. 12 and 13 illustrate an alternate form of projectile.
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control neans for selectively and sequentially actuating

'said ignition neans. 9. A barrel assenbly.
i ncl udi ng: a barrel; .
a plurality of projectile assenblies axially disposed in end

to end abutting relationship wwthin said barrel in sealing

engagenent with the bore of said barrel 6 -

di screte propellant charges for propelling respective pro-

jectile assenblies sequentially through the nuzzle of

said barrel; 1 b | or igniting said
. : DESCRIPTION OF 91k MReFERREDC" ' 9 g
discrete propellant EMBODIMENT

Referring to FIG. 1. there is illustrated a barrel assembly

10 including a barrel 12, a plurality of spherical projectiles

14 axially disposed within barrel 12 for operative sealing

engagement with the bore of barrel 12. discrete propellant

charges 16 disposed between adjacent projectile assemblies

14 for propelling the respective projectile assemblies 14

+ individually and sequentially through the muzzle of barrel

12. ignition means 18 for igniting discrete propellant charges

16. and control means 20 for selectively and sequentially
actuating ignition means 18.

In use, the leading projectile assembly 14 is propelled in
response to ignition of the leading propellent charge 16 by
the leading ignition means 18. Thereafter the following
projectile assemblies are sequentially propelled in like fash-
ion. There is no ammunition delivery system or moving
parts. and the firing rate is practically limited only by the
time taken for each projectile assembly to exit the barrel.

The control means may have time delay means to control
the rapidity of fire and or timing means permitting a selected
number of sequential ignitions in response to each manual
actuation of the ignition means. such as by squeezing a
trigger. A mode switch may be associated with the control
means to enable a user to select the form of firing, ie full
barrel discharge. short bursts of rapid fire, sequential fire of
a selected number of projectiles. single shot firing per
actuation etc. Integrated circuit electronic control means are
preferably utilised as the control means and may be manu-
factured as part of the barrel assembly.

Referring to FIG. 2. the barrel assembly constitutes one of
a plurality of barrel assemblies and the control means
actuates the ignition means of each of the barrel assemblies
in such manner that a sequential plurality of arrays of
projectile assemblies are propelled in following relationship
as shown in FIG. 3. The plurality of barrel assemblies forms
a pod 22 and a plurality of pods are mounted on a trainable
mount 24. The aiming and firing of the barrel assemblies is
controlled by a radar fire control system 25 or other con-

ventional system. REPLACEMENT SH
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charges; and control neans for selectively and
"sequentially actuating said ignition neans;
said barrel including ignition apertures and said ignition

nmeans bei ng di sposed outside said barrel and adjacent

apertures. 10. A barrel assenbly as defined in
claim9. wherein the -7 - barrel is surrounded by a
non-netallic outer barrel. the bore of the outer
barrel including recesges ada t ed t Lea

partly accomodate th £79 r Bictresjeng and has an

outer barrel houses & dé%‘F‘CE“é'n@ﬁcggr@mahlm fcombinedt propelling
charge/projectile assembly length is 50 mm. Leaving 0.25

metres of the barrel free. 40 projectile assemblies together
with their associated propellent charges can be pre-loaded
into the barrel. The pod has a cross-sectional dimension of
0.75 metres by 0.75 metres for example and therefore
~accommodates approximately 1200 barrel assemblies. Thus.
" a pod can be pre-loaded with 48000 projectile assemblies.

This enables significant fire-power to be associated with
a relatively small weapon and a very high discharge rate to
be achieved. bearing in mind the firing rate of each indi-
vidual barrel assembly may be significantly in excess of the
rate achievable by conventional automatic firearms. The
barrel assemblies may be formed as a relatively lightweight
honeycomb structure which will be very stiff and if desired
the barrels may be arranged to focus at a point relatively
close to the weapon with a view to counteracting the
spreading tendencies produced by the expansion of the hot
explosion gases radiating in an outwards direction. Alterna-
tively a box-like baffle could be used to prevent the imme-
diate outward spread of the gases. This baffle may be
slidably supported about the outer barrel section for exten-
sion past the end of the barrels during firing. A further
manner of alleviating this perceived effect would be.to
slightly stagger the firing of the projectiles.

Referring to the embodiments of FIGS. 4 to 10, projectile
assemblies 14 are disposed in axial abutting relationship to
form a compression resistant column. Axially compressive
loads are created by the pressures generated in the barrel by
the propulsion of preceding projectile assemblies. Compres-
sion canresult in an alteration of the burn rate of a propelling
charge. misalignment of ignition means with respective
propelling charges or even premature ignition of propelling
charge.

Each projectile assembly 14 includes a projectile head 26
and means for defining a propellant space in the form of
spacer assembly 28 which extends axially and rearwardly
from projectile head 26 and abuts an adjacent projectile
assembly 14.
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el ectrical communication between the control mea Rsﬁbﬂtt'\dunlf SHEET
“ignition neans. 11. A barrel assenbly of th f
barrel, a plurality of projectile assenblies disgoge

end abutting relationship within said barrel, di %é@g‘?@
| ant charges associated with each projectile ass
propel ling respective projectile assen®l4 es sequentially

-,

Projectile head 26 is formed from a heavy malleable
material such as lead to facilitate operative sealing with
barrel 12. and spacer assembly 28 is formed of a rigid
material such as steel.

In the embodiment of FIG. 5. the spacer assembly 28
takes the form of a cylinder axially extending from projectile
head 26. The interior of the cylinder accommodates propel-
lent chargc 16 and is structurally reinforced to prevent
excessive radial expansion. The end of the cylinder is
adapted to abut the leading end of the subsequent projectile
assembly 14.

Referring to the embodiments of FIGS. 6 and 7. spacer
assembly 28 extends through projectile head 26 to the

Ldi ng a

leading end of projectile head 26 whereby compressive .
loads are transmitted directly between adjacent spacer

assemblies 28. Spacer assembly 28 supports a thin cylindri--

cal rear portion 30 of projectile head 26 in operative sealing
-contact with the bore of barrel 12. Specifically. spacer

" asserobly 28 includes a radially outwardly extending collar
flange 32 which supports thin cylindrical rear portion 30 of
projectile head 26 in operative sealing contact with the bore
of barrel 12.

Referring to the embodiments of FIGS. 9 and 10. comple-
mentary wedging surfaces 34, 36 are disposed on spacer
assembly 28 and projectile head 26 respectively whereby
thin cylindrical rear portion 30 of projectile head 26 is urged
into engagement with the bore of barrel 12 in response to an
axially compressive load being applied to projectile assem-
bly 14. Projectile head 26 defines a tapered aperture 38 at its
rearward ‘end into which is received a complementary
tapered spigot 40 disposed on the leading end of spacer
assembly 28. Relative axial movement between tapered
aperture 38 and complementary tapered spigot 40 causes a
radially expanding force to be applied to thin cylindrical rear
portion 30 of projectile head 26.

In the embodiment of FIG. 7. barrel 12 is non-metallic and
the bore of the barrel includes recesses 42 which at least
partly accommodate ignition means 18. Barrel 12 may be
formed of kevlar. carbon fibre. glass reinforced polymer or
the like. Thus. the barre! assembly may be lightweight and
disposable. Barrel 12 houses electrical conductors 44 which
facilitate electrical communication between the control
means and ignition means.



t hrough the nmuzzle of said barrel, ignition nmegrs—Fe+ %mt{n
'sai d discrete propellant charges. and control rrﬁhﬁEACb}v” {
sel ectively and sequentially actuating said ignit/fon Teans.

wher ei n:
projectile head

% £l
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each projectile .a%segb) ngq%c}ld
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In the embodiments of FIGS. 8 and 9. barrel 12 includes
ignition apertures 46 and ignition means 18 are disposed
outside the barrel and adjacent the apertures. Barrel 12 is
surrounded by a non-metallic outer barrel 48, the bore of the
outer barrel including recesses adapted to at least partly
accommodate the ignition means. The barrel assembly may
be slidably received in sheath 50. Quter barrel 48 houses
electrical conductors 44 which facilitate electrical commu-
nication between the control means and ignition means 18.

Referring to FIG. 10, arming switch 52 associated with
ignition means 18 is "closed in response to the preceding
projectile assembly being discharged. Specifically. arming
switch is closed by biasing means 54 once the preceding
projectile assembly has been propelled. Projectile head 26
and spacer assembly 28 each constitute switch contacts
which are normally electrically isolated from each other by
insulating layer 56. An electrical circuit between barrel 12
and spacer assembly 28 is completed when arming switch 52
closes in response to the preceding projectile assembly being
discharged. The ignition means 18 is thus armed only when
the preceding projectile assembly has been discharged.

A four barrel hand gun 69 is illustrated in FIG. 11. The
barrels of the four barrel set 61. are arranged in a square
formation. and are fed by a matching replaceable four barrel
magazine block 62 which slots into a cutout 63 at the base
of the barrel set 61. The barrel set 61 is formed integrally
with the handgrip 64 which contains the electronic controls
for the ignition means.

The four barrel magazine block 62 is loaded with 5 rounds
per barrel, which number may of course be varied depending
on the size of the block and the size of the round. In this
embodiment the magazine block 62 contains twenty rounds.

A variable fire rate and pattern switch 66. is provided for
selectively controlling the electronic ignition circuits within
the magazine block 62 which connect electrically with the
circuits in the hand gun via contacts which meet when the
magazine block 62 is slid into position. The switch 66 may
be adjusted for electronic control to enable a user to fire
individual rounds with each action of the trigger 65. up to
four rounds simultaneously. or all rounds automatically on
all barrels. A safety catch 68 may also be provided for
electrically disabling the weapon. Prcfcrably the cartridges
are disposable and may be provided in different formats so
that a user may select and/or quickly change the type of
rounds to be fired.



arr anged in sealing engagenent with the bore o REE{LACEAEE‘J SHERL

“barrel and a spacer assenbly which extends thr¢ugh

said projectile head and rearwardly therefrom r 57 SEP 1999 each
d

said discrete propellant charge is disposed inja

propel | ant space surroundi ng a respective rearwat
ext ensi on of said spacer assenblies- Hha shi d spacer
assenblies extend in end to end abutting -

\rM?! g; i og: _hit potn g fs g rm arﬁ@gr;fjie&ﬁiee Fof 85é %‘gmhe%d#mesqibcd embodi-
[ It [ [ : : :
pr opel Fant char ges \?\Iﬂnﬁnﬁn sgidgﬁz%zrfgﬁ)%ﬁ eﬁ&%ai B‘Mm or spiral nc.1L > A barrel
assenbly as defined erfﬁ&sgﬁﬁdﬂl. r_lé q.pdegé.ﬁl’hc ndg_cs 70 are provi ed

on the nose of the projectile to impart spin during flight. In

the form illustrated a 7.62 mm bullet 71 has four spiraling

ridges 70 radiating from the nose of the bullet. The ridges are

of an average height of 1.5 mm and extend the length of the

nose of the bullet, but not along the side of the bullet. The

pitch is suitably formed as to provide a single revolution of

the bullet about its longitudinal axis for every meter trav-

elled.

Of course two or more spiraling ridges. spaced evenly
around the bullet nose may be utilised if desired. Further-
more the height of the ridges. the length of the ridges. the
pitch or degree of spiraling. the geometric curve form of the
spiral. may be varied to suit the desired flight characteristics.
The ridges may also extend along the side of the bullet. The
cross section profile of the spiral ridges may be relatively
flat. or steep according to the intended use of the
ammunition. and the desired degree of reaction to the
airflow.

As illustrated in FIG. 13. the ridges 70 may have a steep
leading face 72. which offers resistance to the airflow over
the bullet, and causes the buliet to rotate, a flat top portion
73 and trailing faces 74 which slope gently to the surface of

~ the bullet.

Such ammunition may also be used in rified barrel weap-
ons to advantage. Also as the spirals on the bullet would
assist in producing the spin during firing, the normal pres-
sure applied by the edge of the riffing lands against the soft
metal of the bullet would be reduced. Therefore the bullet
would not require the rifling to cut as long a track along the
side of the bullet. Rather. the small expanding band of the
M_im'e gas sealing system would then be adequate to assist
with spin acceleration. On impact with soft targets, the spiral
bullet of the present invention would tend to react to the
increased pressure on the ridges by maintaining a high rate
of twist, as it progresses through the target material.

It will of course be realised that the above has been given
only by way of illustrative example of the invention. and that
all such modifications and variations thereto as would be
apparent to persons skilled in the art are deemed .to fall
within the broad ambit and scope of the invention as is
herein set forth.




sai d spacer assenbly supports a thin cylindrical rear portion
of the respective projectile head in sealing contact with said

bor e. 13. A barrel assenbly as defined in claim12.
wherei n each sai d spacer assenbly includes a radially
out wardl y extend- inggcol lar which maintains the thin
cyli : EToNn of said pnm ' |
cher ERESCRHERLIZEETEY. i 1 aic AR O
14. parrel assenbly hs defined in claim13. wherein saide + w s &
pr oj ctiIZa?hSzEBWfpr"ri m a heavy mal | eable material .
and gaijd spacer assefbl \l-ifs bagehassentbly inchidingat eri al .

a barrel:

-

a plurality of projectile assemblies axially disposed in end
to end abutting relationship within said barrel in sealing
engagement with the bore of said barrel. said plurality
of projectile assemblies being disposed in axial abut-
ting relationship to form a compression resistant
column. each projectile assembly including a projectile
head and extension means for at least partly defining a
propeliant space. said extension means including a
spacer assembly which extends axially from said pro-
jectile head and abuts an adjacent projectile assembly.
said spacer assembly extending through said projectile
head;

discrete propellant charges associated with each projectile
assembly for propelling respective projectile assem-
blies sequentially through the muzzle of said barrel;

ignition means for igniting said discrete propellant
charges; and

control means for selectively and sequentially actuating
said igpition means. .

2. A barrel assembly as defined in claim 1. wherein th

barrel assembly includes an arming switch associated with

each ignition means which is closed in response to the
preceding projectile assembly being discharged.

3. A barrel assembly as defined in claim 2, wherein the
arming switch is closed by biasing means which are nor-
mally resisted by the preceding projectile assembly.

4. A barrel assembly as defined in claim 2. wherein the
projectile head and spacer assembly each constitute switch
contacts which are normally electrically isolated from each
other and wherein an electrical circuit between the barrel
and spacer body is completed in response to the preceding
projectile assembly being discharged.

5. A barrel assembly including:

a barrel; '

a plurality of projectile assemblies axially disposed in end
to end abutting relationship within said barrel in sealing
engagement with the bore of said barrel. said plurality
of projectile assemblies being disposed in axial abut-
ting relationship to form a compression resistant



15. A barrel assenbly as defined in claim11l. wherein
‘conpl enentary wedgi ng surfaces are di sposed on said

spacer assenbly and in said projectile head of each said
projectile assenmbly for wedging said projectile head i
seal i ng engagenent with said barrel.

assenbly as defined in claim15. V\hereﬂr? sai d

conpl enent ary wedgi ng surfaces include a tapered socket in

end of each said proj ect cbRuiftagachiprofectite€ @i s¢asbl mcludmg apro_;cctﬂc
conpl ementary tapered Sphgad aﬂu%%@&?ﬁb@%@a%%ra feasCAEh P& ing s

spacer assenbly, wherein e
bet ween said tapered socgeﬁé}%&d‘\{
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s means mcludmg a
spacer asscsmb y w(}uﬁﬁ)eﬁtéjﬂd%?zuauy from said pro-

Jectile head and abuts an adjacent projectile assembly.
said spacer assembly supporting a thin cylindrical rear
portion of said projectile head in operative sealing
contact with the bore of said barrel;

discrete propellant charges associated with each projectile
assembly for propelling respective projectile assem-
blies sequentially through the muzzle of said barrel;

ignition means for igniting said discrete propellant
charges; and

control means for selectively and sequentially actuating
said ignition means.

6. A barrel assembly as defined in claim 5. wherein the

spacer assembly includes a radially outwardly extending
collar which maintains the thin cylindrical rear portion of the
projectile head in operative sealing contact with the bore of
the barrel.

7. A barrel assembly as defined in claim 6. wherein the

projectile head is formed from a heavy malleable material
and the spacer assembly is formed of a rigid material.

8. A barrel assembly including:

a barrel;

a plurality of projectile assemblies axially disposed in end
to end abutting relationship within said barrel in sealing
engagement with the bore of said barrel. said plurality
of projectile assemblies being disposed in axial abut-
ting relationship to form a compression resistant
column, each pro;cctzle assembly including a projectile
head and extension means

means for at least partly
defining a propellant space, said extension means
including a spacer assembly which extends axially
from said projectile head and abuts an adjacent projec-
tile assembly, ‘the: complementary wedging surfaces
being disposed on said spacer assembly and projectile
head. respectively, said projectile head and spacer
assembly being loaded into said barrel, and thereafter
an axially compressive load being applied to ensure
good sealing between said projectile head and the

L

the rear

sai d
ment



tapered spigot causes a radially expanding force to be
applied to said projectile head for wedging said projectile

head into sealing engagenent with said barrel.
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barrel. said projectile head defining a tapered aperture
at its rearward end into which is received a comple-
mentary tapered spigot disposed on the leading end of
the spacer assembly such that relative axial movement
between the tapered aperture and the.complementary
tapered spigot causes a radially expanding force to be
applied to the projectile heads;

discrete propellant charges for propelling respective pro-
jectile assemblies sequentially through the muzzie of
said barrel;

ignition means for igniting said discrete propellant
charges; and

control means for selectively and sequentially actuating
said ignition means.

. 9. A barrel assembly including:

a barrel;

a plurality of projectile assemblies axially disposed in end
to end abutting relationship within said barrel in sealing
engagement with the bore of said barrel;

discrete propellant charges for propelling respective pro- -

~ jectile assemblies sequentially through the muzzle of
said barrel;

ignition means for igniting said discrete propellant
charges; and

control means for selectively and sequentially actuating
said ignition means;

said barrel including ignition apertures and said ignition
means being disposed outside said barrel and adjacent
apertures.

10. A barrel assembly as defined in claim 9. wherein the

- barrel is surrounded by a non-metallic outer barrel. the bore

of the outer barre! including recesses adapted to at least
partly accommodate the ignition means, and wherein the
outer barrel houses electrical conductors which facilitate
electrical communication between the control means and
ignition means.

11. A barrel assembly of the type having including a
barrel. a plurality of projectile assemblies disposed in end to
end abutting relationship within said barrel. discrete propel-
lant charges associated with each projectile assembly for
propelling respective projectile assemblies sequentially
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‘claim16. wherein said
| oaded i nto said barrel

17. A barrel assenbly as defined in

rojectile assenblies_are

axially conpressive load is applied to expand said

projectile heads al ong
sai d spacer assenblies

o IR

t he respective wedgi ng surfaces of ¢
to ensure operatidde-seal i ng between

each said projectile head and said barrel.
A barrel assenbly as deftiroegh tte muari® dflsaidbarel, igidod means for igniting

barrel is non-netallic
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sHid 8RkFetP OpopeNiaht dargAC Ot ToltbE means for
selectively and sequentially actuating said ignition means.
wherein:

each projectile assembly includes a projectile head
arranged in sealing engagement with the bore of said
barrel and a spacer assembly which extends through
said projectile head and rearwardly therefrom;

each said discrete propellant charge is disposed in a
propellant space surrounding a respective rearward
extension of said spacer assemblies. and

said spacer assemblies extend in end to end abutting
relationship to form a compression resistant column
which positions said projectile assemblies and their
propellant charges within said barrel.

12. A barrel assembly as defined in claim 11. wherein each
said spacer assembly supports a thin cylindrical rear portion
of the respective projectile head in sealing contact with said
bore.

13. A barrel assembly as defined in claim 12, wherein each
said spacer assembly includes a radially outwardly extend-
ing collar which maintains the thin cylindrical rear portion
of said projectile head in operative sealing contact with said
bore.

14. A barrel assembly as defined in claim 13, wherein said
projectile head is formed from a heavy malleable material
and said spacer assembly is formed of a rigid material.

15. A barrel assembly as defined in claim 11, wherein
complementary wedging surfaces are disposed on said
spacer assembly and in said projectile head of each said
projectile assembly for wedging said projectile head into
sealing engagement with said barrel.

16. A barrel assembly as defined in claim 15. wherein said

. complementary wedging surfaces include a tapered socket in

the rear end of each said projectile head which receives a
complementary tapered spigot disposed adjacent the leading
end of said spacer assembly, wherein relative axial move-
ment between said tapered socket and said complementary
tapered spigot causes a radially expanding force to be
applied to said projectile head for wedging said projectile
head into sealing engagement with said barrel.

18.



at | east partly accommpdate said ignition nmeans and wherein

said barrel houses electrical conductors which facilitate
el ectrical communicati on between said control neans a
AUTRRATB I Ll e
¢ SsLanmous ers

i gni tion nmeans. 19. A barral
in claim18. wherein said barre

barrel which surrounds an inner barrel 15 - supporting
said projectile assenblies. 20. A barrel
assenbly as defined in clnﬁ't ?bl%?%ﬁ wherein sai.d.-

i nner barrel includes i bPAIEHASSembLy a3 defingdiin ¢Jaim 16, wherein said
neans. rojectile assembliesapm loagled dgte saidybaszel and; these-i n ¢l ai m
11. wherein said after an axially compressive load is applied to expand said

projectile heads along the respective wedging surfaces of

said spacer assemblies to ensure operative sealing between

each said projectile head and said barrel.

18. A barre] assembly as defined in claim 11. wherein said
barrel is non-metallic and said bore includes recesses which
at least partly accommodate said ignition means and wherein
said barrel houses electrical conductors which facilitate
electrical communication between said control means and
ignition means.

19. A barre] assembly as defined in claim 18. wherein said
barrel is an outer barrel which surrounds an inner barrel
supporting said projectile assemblies.

20. A barrel assembly as defined in claim 19, wherein said
inner barrel includes ignition apertures for said ignition
means.

21. A barrel assembly as defined in claim 11. wherein said
barrel assembly includes an arming switch associated with
each ignition means which is closed in response to the
preceding projectile assembly being discharged.

22. A barrel assembly as defined in claim 21. wherein said

: arming switch is closed by biasing means which is normally
resisted by said preceding projectile assembly.

23. Abarrel assembly as defined in claim 22, wherein each
said projectile head and spacer assembly constitute switch
contacts which are normally electrically isolated from each
other and wherein an electrical circuit between said barrel
and spacer body is completed. in response to said preceding
projectile assembly being discharged.

24. A barrel assembly as defined in claim 11. wherein said
barrel assembly constitutes one of a plurality of barrel
assemblies and said control means actuates said ignition

REPLACEMENT SHEET| means of each of said barrel assemblies in such manner that
a plurality of arrays of projectile assemblies are sequentially
2 7 SEP 1999 propelled in a following relationship. .

25. A barrel assembly of the type ‘having including a
barrel. a plurality of projectile assemblies disposed in end to
end abutting relationship within said barrel. discrete propel-
lant charges associated with each projectile assembly for
propelling respective projectile assemblies sequentially
through the muzzle of said barrel. ignition means for igniting




barrel assenbl y includes an arming switch associated wth"
-each ignition nmeans which is closed in response to the

precedi ng projectile assenbly being di scharged.
22. A barrel assenbly.as defined in claim2l. wherei nﬂﬁ“\“ “‘\ m‘ \“\
armng switch is closed by biasing nmeans which is nor

resisted by said preceding projectile aSsenbly.

23. A barrel assenbly as defined in claim22. wherein each

said projectile head and spacer assenbly constitute switch

contacts whi ch aresaidr dwckgteepmpdﬂanalébar es)I and dcémood @aAns for

other and wherein gfeetipd) ?ra:fcﬁ'se édﬂélllér §a§d1q ghitidreneans.
and spacer body |s“ﬁ1%%e ed |n esponse to sa d preceC| ng

each projectile assembly includes a projectile head
arranged in sealing engagement with the bore of the
barrel and a spacer assembly which extends through
said projectile head and rearwardly therefrom;

said spacer assemblies of said projectile assemblies abut
ope another to form a compression resistant column.
and

the rear end of each said projectile head is formed with a
tapered socket which receives a complementary
tapered spigot disposed adjacent the leading end of the
mating spacer assembly. wherein relative rearward
axial 'movement of a said projectile head along its
spacer assembly moves said tapered socket over said
complementary tapered spigot and causes a radially
expanding force to be applied to said projectile head for
wedging said projectile head into sealing engagement
with said barrel

26. A barre] assembly as defined in claim 25. wherein said

barrel assembly coastitutes one of a plurality of barrel
assemblies and said control means actuates said ignition
means of each of said barrel assemblies in such manner that
a plurality of arrays of projectile assemblies are sequentially
propelled in a following relationship.

REPLACEMENT SHEET
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prbjectile assenbly bei ng di scharged. 24. A
“barrel assenbly as defined in claim1ll. wherein said

barrel assenbly constitutes one of a plurality of barrel assenbl i es
and said control neans actuates said ignition neans of each of said barrel
assenblies in such manner that a plurality of
arrays of projectile assenblies are seflientially 2 7 SEP 1999
propelled in a follow ng rel ati onshi p. 25. A

barrel assenbly of the type having including a
barrel, a plurality of projectile assenblies disposed in end to

end abutting relationship wthi i rr | sELLete propel -
| ant charges associated with eagrﬁgrdm&%@@%fy for

ABSTRACT

A barrel assembly (10) includes barrel (12). projectile
assemblies (14) axially disposed within the barrel. propel-
lant charges (16), ignition means (18). and control means
(20).. Projectile assemblies (14) are sequentially fired from
the barrel. Also disclosed is an arming system, a barrel
construction. means for preventing compression of the pro-
pellant charges and means for ensuring sealing between the
projectile assembly and the barrel.

Figure 9
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propel ling respective projectile assenblies sequentially
. through the nmuzzle of said barrel, ignition nmeans for igniting

-‘ - a‘1
3§}5,1:2 OO0

20

Figure 1.
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-16 - said discrete propellant charges. and control neans for selectively

and sequentially actuating said ignition neans. wherein; each projectile
assenbly includes a projectile head arranged in sealing engagenent with
the bore of the barrel and a spacer assenbly which extends through

said projectile head and rearwardly therefrom sai d spacer assenblies of
said projectile assenblies abut

-2 -
25
: , 22
10 ”\¥§%f = | :
L ‘\-\7

Figure 2.
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one another to foam a conpression resistant colum. and the rear end

of each said projectile head is forned with a t aper ed socket which
receives a conpl enmentary - tapered spigot disposed adjacent the |eading
end of the mat i ng spacer assenbly. wherein relative rearward axi al.
novenent of a said projectile head along its spacer assenbly noves said
t aper ed socket over said conpl enentary tapered spigot and causes a
radially expanding force to be apblried to said projectile head for

wedgi ng said projectile head into sealing engagenent
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with said barrel. 26. A barrel assenbly as defin Ln_claim.?25. wherein

said barrel assenbly constitutes one of a plurali t)REPL@@E&@NjaSHE I es
and said control nmeans actuates said ignition neang ¢f—eact—o—=sa bar r el

assenblies in such manner that a plurality of arrays]|of gré)éﬁc ile
assenblies are sequentially propelled in a follow ng r ef dt 9% d 9p.
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