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(54) LIGHTWEIGHT END CAP

(57) A lightweight end cap for an ammunition car-
tridge, said end cap having a central axis along its axial
length, with a first radius; wherein said end cap further
comprises a swept volume rebate; having a second ra-
dius less than the first radius, wherein the second radius

is at least 10% smaller than the first radius, and wherein
the swept volume rebate extends along at least 10% of
the axial length of said end cap, wherein the end cap
further comprises an extractor groove suitable for receiv-
ing an ejection mechanism.
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Description

FIELD

[0001] The present invention relates to a lightweight
end cap for an ammunition cartridge and a related meth-
od of manufacture.

BACKGROUND

[0002] The manufacture of rounds for use in small arms
follows a standardised process and involves the separate
construction of a projectile and a case the latter compris-
ing a primer and a propellant to propel the projectile. Both
the case and projectile are typically formed from a ductile
material that is capable of being reshaped through a se-
ries of dies. The projectile and case components are
joined as part of the final stages of the process to form
the round, which then undergoes a quality check.
[0003] The formation of brass cartridge cases is well
known in the art, the cartridge cases are initially formed
from a metal cup, these are commonplace components
used in the drawing process for high velocity rounds,
those typically used in rifled barrels. The metal cup is
typically passed through a series of dies to form a longer,
thinner metal cylinder. The base of the metal case tube
is known as an end cap and is shaped to receive a per-
cussion cap (primer cap) and an ejector groove. The end
cap portion comprises a wall thickness substantially
thicker than that of the chamber portion holding the pro-
pellant and as such, makes up a substantial source of
mass of the ammunition cartridge as a whole.
[0004] To reduce the burden on the user, there is a
drive to reduce the mass of ammunition cartridges. Ac-
cordingly, a lightweight end cap is provided in the follow-
ing disclosure.

DETAILED DESCRIPTION

[0005] According to a first aspect, there is provided a
lightweight end cap for an ammunition cartridge, said end
cap having a central axis along its axial length, with a
first radius; wherein said end cap further comprises a
swept volume rebate; having a second radius less than
the first radius, wherein the second radius is at least 10%
smaller than the first radius, and wherein the swept vol-
ume rebate extends along at least 10% of the axial length
of said end cap, wherein the end cap further comprises
an extractor groove suitable for receiving an ejection
mechanism.
[0006] The largest outer periphery of the end cap de-
fines the first radius, that is to say, the end cap’s widest
portion. The first radius may be defined by a rim located
at the rearmost end of the end cap, this end defined as
the end furthest from the projectile i.e. at the rear of the
ammunition cartridge relative to the direction of travel.
The lightweight end cap may be suitable for use with any
calibre of ammunition cartridge.

[0007] The lightweight end cap may be suitable for
NATO standard ammunition cartridges. The cartridge ra-
dius and its dimensions such as for use with 5.56, 7.62,
9 & 12.9mm rounds, are very well defined.
[0008] The second radius is smaller than the first radi-
us, and is provided on the end cap to create the swept
volume rebate, i.e. there is the annular removal of mate-
rial to create a groove or alternatively an open ended
rebate extending around the end cap. In one arrange-
ment, the second radius may return to a first radius such
that the swept volume rebate may resemble a ’c’ shaped
groove. In an alternative arrangement, the first radius
may transition or taper to a second radius only and there-
fore may resemble an ’L’ shaped profile, of an open end-
ed rebate.
[0009] Preferably, the swept volume rebate is a ’  ’
shaped profile. Whilst the figures ’c’ and ’L’ have been
used to describe the relative differences between the first
and second radii, these profiles are non-limiting and the
exact profile of the end cap and associated transitions
between radii may take a variety of forms, for example a
smooth taper between the first and second radii or a
sharp transition in the form of a 90° cornered channel or
a complex profile comprising multiple transitions. There
may be provided a third radius, fourth radius etc. along
the axial length of the end cap to create a complex profile
whilst not departing from the teaching of the invention.
[0010] The second radius may be in the range of at
least 10% to 60% smaller than the first radius. The sec-
ond radius may be at least 20% smaller, at least 30%
smaller than the first radius. The second radius may be
in the range of from 30-60% smaller than the first radius.
Preferably, the second radius may be at least 30% small-
er than the first radius.
[0011] The swept volume rebate may extend along at
least 20% to 95% of the axial length of the end cap, the
axial length being defined as coaxial to the central lon-
gitudinal axis of the end cap when joined to the cartridge.
The swept volume rebate may extend along at a length
in the range of from 30 to 95% of the axial length of end
cap. Preferably the swept volume rebate may extend
along at a length in the range of from 60% to 70% of the
axial length of the end cap. More preferably, the swept
volume rebate may extend along a length of 65% of the
axial length of the end cap.
[0012] In a preferred arrangement the second radius
may be 45% smaller than the first radius and the swept
volume rebate may extend 65% along the axial length of
the end cap.
[0013] The removal of material results in a significant
mass reduction of at least 33% compared to known end
cap designs, without compromising the structural integ-
rity of the end cap in use. For example, a stainless steel
end cap of the present disclosure using a steel with den-
sity 8.0g/cm3, a first radius of 9.5mm, a second radius of
5.16mm and an axial length of 4.85mm may weigh 1.3g
compared to known 7.62mm calibre end caps which may
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weigh 3.8g; a weight reduction of nearly 65%. The swept
volume is both deeper and longer than conventional re-
bates found on known end caps whilst retaining the end
cap’s integrity and suitability for use with known weapon
systems. In another example, a stainless steel end cap
of the present disclosure using a steel with density of
8.0g/cm3, a first radius of 9.5mm, a second comparably
smaller radius of 4.9mm, an axial length of 4.85mm may
weigh 1.08g; a 72% weight saving.
[0014] The reduced mass of the end cap provides a
lightweight ammunition cartridge which results in a sig-
nificant percentage reduction in mass. This may only be
a few grams when comparing individual rounds, however
taken together as a whole, for example, a link of ammu-
nition, a magazine box or a pallet of ammunition, yields
substantial weight savings. Such weight savings may al-
low an operator to carry more rounds on their person
during operations or may allow a transport system to
move more rounds e.g. a helicopter may be able to lift
more rounds on a pallet due to the weight saving or may
be able to lift the same given weight of rounds in more
extreme conditions, e.g. hot and high climates.
[0015] The end cap may comprise two substantially
flat faces, a charge side and a percussion side (typically
the rim of the end cap). When the end cap is fitted to an
ammunition casing, the percussion side faces away from
the adjoining cartridge case whereas the charge side fac-
es into the adjoining cartridge case. The end cap com-
prises a chamber or cavity which, in use, houses a per-
cussion cap (sometimes referred to as a "primer"). The
end cap further comprises a through-hole, referred to as
a flash tube extending from the percussion side to the
charge side, through which the primer cap’s energetic
output travels to initiate a gun propellant located in the
adjoining cartridge case.
[0016] It will be appreciated that wherein the end cap
comprises a cavity or chamber for receiving a primer cap,
the minimum dimension of the second radius of the end
cap may be limited by the maximum internal radius of
the cavity leaving a sufficient thickness of material to pre-
vent the rear most rim of the end cap shearing when
engaging with the ejection mechanism. Such thickness
is known by the skilled person with consideration for the
material properties of which the end cap is formed. For
example, 7.62mm ammunition should ensure that thick-
ness between the maximum internal radius of the cavity
and the second radius of the end cap be no less than
0.5mm.
[0017] The end cap comprises an extractor groove to
receive an ejection mechanism. The extractor groove
function is to receive part of the ejection mechanism
which ’hooks’ into the groove and pulls against the rear-
most rim of the end cap to eject the fired round from the
chamber of the weapon system. The extractor groove
may be a separate groove to that of the swept volume
rebate. In a one arrangement, the swept volume rebate
may be configured to act as the extractor groove i.e. the
profile of the swept volume rebate may be configured

such that the ejection mechanism may adequately hook
into the swept volume rebate and eject the cartridge with-
out the need for a separate extractor groove.
[0018] It has been found that with exceptionally high
rates of firing that the ejector groove may be further re-
fined to that of a conventional ejector groove profile. In
a highly preferred arrangement, the end cap is made from
a first material and the swept volume rebate is filled with
an insert made from a second material, the second ma-
terial having a density lower than the first material. The
insert may be an annular component comprising an inner
radius which may be inserted into the swept volume re-
bate such that the rebate is effectively filled with a lighter
mass second material than that of the first material of the
end cap.
[0019] The geometry of the insert may be selected to
allow a close snug fit within the swept volume, for exam-
ple the inner radius of the insert may be substantially the
same as the second radius of the end cap to prevent the
insert moving within the groove. Similarly, the axial length
of the insert may be substantially the same as the axial
length of the swept volume rebate. The insert may be
dimensioned to form an interference fit with the end cap
i.e. the inner radius and the axial length may be slightly
smaller and larger respectively compared to the second
radius and axial length. Alternatively, the insert may only
occupy a partial volume of the swept volume rebate. It
will be appreciated that the outer radius of the insert may
not extend to a radius greater than the first radius of the
end cap in order to prevent fouling in a chamber of a
weapon system.
[0020] The geometry of the insert may provide the ejec-
tion groove either in combination with the swept volume
rebate or alone. Provision of an insert as part of the ejec-
tion groove is particularly useful for weapon systems with
high rates of fire e.g. machine guns. In one arrangement,
the insert comprises a geometry such that when fitted to
the end cap within the swept volume rebate, the end cap
profile resembles an exact replica of the profile of a tra-
ditional end cap thereby ensuring compatibility with ex-
isting weapon systems. In one arrangement, the extrac-
tor groove is formed from a combination of the insert and
the end cap. For example, the extractor groove may re-
semble a ’<’ shaped notch wherein one part of the ’<’ is
provided by the rim portion of the end cap, and the other
part is provided by the profile of the insert. Alternatively,
the extractor groove may be formed solely from the insert.
That is to say, the insert comprises a geometry in the
form of an extractor groove, which the ejection mecha-
nism solely interacts with.
[0021] The provision of an insert with a lower density
material than the first material of the end cap, will provide
a substantially lower mass than conventional designs of
end cap.
[0022] The insert of the end cap may be formed from
a low density metal, metal alloy, metalloid, polymer or
polymer composite. The material of the insert will be cho-
sen according to the needs of the end cap and expected
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operating parameters of the ammunition cartridge, in
general, the insert must not be brittle or hygroscopic.
Preferably the insert is formed from a polymer.
[0023] The end cap may be formed from a metal, metal
alloy, metalloid, composite or ceramic. Preferably, the
end cap is formed from titanium or stainless steel.
[0024] The end cap may be formed from a metal matrix
composite, an admixture of metal powder and a binder
matrix. In this case, the powder may be selected from
any metal powder or alloy thereof.
[0025] The end cap may be formed from a cellular
structure, such as lattice or honeycombed type structure,
such as wherein at least 30%-80% of the internal volume
of the end cap is a cavity or void structure.
[0026] The end cap may be formed from an admixture
of metal powder and binder matrix in combination with
the swept volume rebate arrangement may yield an ex-
tremely light weight end cap.
[0027] According to a second aspect, there is provided
an ammunition cartridge comprising a cartridge case and
the light weight end cap as herein defined.
[0028] The ammunition cartridge comprises a car-
tridge case and an end cap as defined herein. The car-
tridge case holds the propellant. The cartridge case may
comprise a first end which is closed by the end cap as
defined herein. The cartridge case may be substantially
cylindrical and comprise an internal diameter at the first
end suitable for receiving the end cap. The cartridge case
may further comprises a second end, which is open and
configured to receive a projectile opposite to the first end.
[0029] The material of the cartridge case may be se-
lected from a group comprising polymers, metals, metal
alloys or metalloids. Preferably a metal, such as for ex-
ample stainless steel or titanium.
[0030] The cartridge casing case may be joined to the
end cap by any mechanical, chemical or physical fasten-
ings. In particular, the end cap may be arranged to join
with the ammunition cartridge casing case by way of a
weld join or a rivet join. The chemical fastening may be
an adhesive bond or sealant.
[0031] In one arrangement, the cartridge case material
is a polymer, the material may be selected from thermo-
set, thermoplastics, such polymers may be block poly-
mers, co-polymers, elastomers, fluoroelastomers and
combinations thereof.
[0032] The polymeric case may be a fibre reinforced
polymer composite case. The fibres may be fibre ply,
fibres, chopped fibre, fibre threaded windings. The fibres
may be any commonly used fibre such as, for example,
glass, carbon, polymers, such as, for example polyarim-
id, metals.
[0033] The polymeric case may comprise particulate
fillers, such as, for example, filaments, leaf or other par-
ticles.
[0034] The particulate fillers may be any material, such
as, for example metals, metalloids, ceramics, metal al-
loys thereof. The particulate fillers may be nano particu-
late, or multimodal loaded polymer composites. The nano

particulate may be carbon, such as for example carbon
nanotubes, graphene, graphitic fillers.
[0035] The fibres and/or particulate fillers may be
present in the range of 5 to 80%, and the remainder the
respective curable monomer to form the selected poly-
mer case.
[0036] Wherein the cartridge case is a polymer, the
cartridge case may further comprise an outer skirt;
wherein the outer skirt is arranged to engage over the
first radius of the end cap, the outer skirt further compris-
ing a retaining portion; wherein the retaining portion en-
gages with the swept volume rebate of the end cap to
form an insert. The inner radius of the retaining portion
may comprise a taper or transition to a radius less than
the first radius of the end cap, preferably substantially
equal to the second radius of the end cap in order to
neatly form a snug fit into the swept volume rebate. In
this arrangement, the cartridge case may effectively be
joined to the end cap by way of the outer skirt wherein
the retaining portion acts as a male portion to engage
with the swept volume rebate acting as a female portion.
Put another way, the skirt and retaining portion of the
cartridge case may effectively act as an insert as herein
described in the first aspect.
[0037] In this arrangement, the ejector groove may be
formed solely by the polymer cartridge case or may be
formed by a combination of the cartridge case, specifi-
cally the retaining portion and end cap as defined in the
first aspect.
[0038] The use of a polymeric cartridge case in con-
junction with the light weight end cap may yield an ex-
tremely light ammunition cartridge compared to known
designs.
[0039] Preferably the end cap may be made from steel
with a polymer insert, and riveted to a stainless steel car-
tridge case.
[0040] According to a further aspect, there is provided
a method of manufacture of the lightweight end cap
wherein the method comprises the steps of:

forming the end cap from a first material;

removing material from the end cap to create a swept
volume rebate on the end cap;

providing an ejection profile suitable for receiving an
ejection mechanism on the end cap.

[0041] The end cap may be a metal, metal alloy or met-
alloid, the end cap may be formed from any known proc-
ess, for example, machining from a billet. The step of
material removal may be carried out using a lathe, CNC
machine, or any other known technique to gouge material
to form the swept volume rebate.
[0042] Alternatively, the step of forming the end cap
may be carried out by an additive layer manufacturing
technique, for example selective laser sintering. It may
be appreciated in this instance that the step of removing
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material to form the swept volume rebate on the end cap
may not be necessary as the end cap is formed in a near
final shape.
[0043] The end cap may be made from an admixture
of a metal powder and binder matrix, the admixture may
be fabricated by any known techniques for example, solid
state methods, liquid state methods, additive layer (3D
printing). Solid state methods may be power blending
and consolidation (sintering such as hot isostatic press-
ing), diffusion bonding, physical vapour deposition. Liq-
uid processing may stir or squeeze casting, infiltration
spray deposition. The processing may also be in-situ
processing such as chemical curing. The end cap may
be formed in a near final shape without the need to re-
move material in a separate step to form the swept vol-
ume rebate.
[0044] The method may further comprise the additional
step of filling the swept volume rebate with the insert
made from the second material. The insert may be man-
ufactured by injection moulding in situ onto the end cap.
Alternatively, the insert may be ’poured’ in a molten state
into a swept volume rebate of the end cap before being
machined or swaged into a final form. Alternatively, the
insert may be manufactured in situ onto the end cap by
additive layer techniques. Alternatively the insert may be
split into 2 or more segments which are located around
the groove and bonded together to form the insert.
[0045] The method may further comprise the additional
step of joining the end cap to a cartridge case by way of
welding. In the context of the present disclosure, "weld-
ing" is intended to cover joining processes that produce
bonding of materials by heating, which may be done with
or without pressure or filler material. For example, the
term is intended to encompass brazing and soldering. It
may also be taken to encompass a process in which the
material of one or more articles being joined are brought
into a molten state to facilitate bonding. It may include a
process in which the base materials melt along with a
filler material.
[0046] The weld may be provided around the circum-
ference of the cartridge case and the end cap in a region
where they interface with one another. The join may be
a through weld or stake weld.
[0047] Alternatively the cartridge case and the end cap
may comprise an adhesive to bond and thereby join them
together in the interior of the cartridge case, for example
in a region around a circumferential edge of an interface
between the cartridge case and the end cap.
[0048] The weld may achieved by laser welding. Alter-
native weld joins may be provided which brought only
material of the cartridge case into a molten state, or
brought material of both the cartridge case and end cap
into a molten state.
[0049] The method may further comprise the additional
step of joining the end cap to cartridge case by way of
rivet joining. For example, a deformable member may be
provided as a rivet like element which is provided sepa-
rately to end cap and cartridge. The deformable member

may be cylindrical, hollow and thin walled. The deform-
able member may extend along a passage in the end
cap and through an orifice in the cartridge case. The de-
formable member may be provided with at least one de-
formable end, or lip, which is deformable between a first
shape (for example an undeformed configuration or
state) in which the deformable member may extend be-
tween the cartridge case and the end cap during assem-
bly, and a second shape (for example a deformed con-
figuration or state) which fixes the cartridge case and the
end cap together. For example, the deformable end of
the deformable member may be swaged to bring the end
cap and cartridge case into a fixed relationship relative
to one another.

BRIEF DESCRIPTION OF THE FIGURES

[0050] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
figures, in which:

Figure 1 shows an example end cap of the prior art;
Figure 2 shows an arrangement of the light weight
end cap;
Figure 3 shows an alternative arrangement of the
light weight end cap;
Figure 4 shows an ammunition cartridge joined be-
tween an arrangement of the light weight end cap
and a polymeric cartridge casing.
Figure 5 shows an ammunition cartridge joined to
the lightweight end cap by welding.
Figures 6a & 6b show an ammunition cartridge joined
to the lightweight end cap by rivet joining.

[0051] Figure 1 shows prior art, a conventional end cap
100 for use with an ammunition cartridge. The end cap
comprising a first radius 102 and a second radius 104
wherein the second radius 104 defines an ejector groove
106. The end cap further comprises a cavity 108 located
on the rearmost face of the end cap 100 wherein a primer
110 is located. The end cap 100 further comprises a
through hole or flash passage 112 linking the primer 110
to an adjoining ammunition cartridge casing 114. In this
example, the end cap 100 is formed from brass drawn
through a series of dies to create a near final shape before
being joined to the cartridge casing 114. It may be ap-
preciated however that brass has demerit in that it is also
relatively dense, and hence the end cap 100 forms a
relatively large percentage of the mass of the whole car-
tridge. In this example, it may clearly be seen that the
second radius is only 5% smaller than the first radius.
The ejector groove extends, in the form of a taper for only
20% of the total axial length of the end cap 100. Therefore
only a very minor volume of the end cap material is ab-
sent.
[0052] Figure 2 (not to scale) shows an example of an
arrangement of the light weight end cap 200 of the
present disclosure. In this example, the end cap 200 is
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a substantially cylindrical component comprising a first
radius 202; wherein said end cap 200 further comprises
a recess having a second radius 204, the second radius
204 less than the first radius 202 defining a swept volume
rebate 206, wherein the second radius 204 is at least
45% smaller than the first radius 202, and wherein the
swept volume rebate 206 extends along 65% of the axial
length of end cap 200 indicated by length X, wherein the
end cap 200 further comprises an extractor groove 208
suitable for receiving an ejection mechanism.
[0053] In this arrangement, the extractor groove is pro-
vided solely by the swept volume rebate 206. In opera-
tion, the hook of the ejection mechanism contacts with
the rearmost rim 231 of the end cap indicated by arrow
A. The end cap 200 further comprises a chamber or cavity
210 located on the rearmost face of the end cap 200 for
receiving a primer (not shown). The end cap further com-
prising a through hole 212 known as a flash tube extend-
ing from the percussion side 232 to the charge side 233
thereby linking the cavity 210 to the chamber of an am-
munition cartridge casing (not shown).
[0054] In this arrangement, the swept volume forms a
’c’ shape annular groove or recess on the end cap 200
as the radius transitions from a first radius 202 to a smaller
second radius 204 before returning to a first radius 202.
Preferably the rim 231 is formed from the first material
of the end cap to withstand the forces of the ejection
mechanism on the round from a weapon system. It can
be seen therefore that in comparison to the end cap of
Figure 1, the swept volume rebate 206 is both deeper
and longer than the ejector groove 106 of the prior art
leading to a substantial reduction in the mass of the end
cap 200.
[0055] In this example, the end cap 200 is formed from
stainless steel machined or drawn from a billet.
[0056] Turning to Figure 3, there is provided the end
cap 300 of Figure 2 provided with an insert 314. Said
insert 314 is an annular component comprising an inner
radius substantially equal to the second radius 304 of the
end cap 300 and an axial length substantially equal to
that of the axial length of the swept volume 306 of the
end cap 300. The insert 314 is therefore securely retained
within the swept volume radius 306. In this example, the
end cap 300 is made from a first material (steel) and the
insert 314 is made from a second, lower density material,
in the form of a polymer. In comparison with the end cap
200 of Figure 2, the mass of end cap 300 is greater due
to the provision of the insert 314 however mass of the
end cap 300 and insert 314 still comprise a significantly
reduced mass compared to the end cap 100 of the prior
art as shown in Figure 1.
[0057] In this arrangement, the ejector groove 308 is
provided by a combination of both the insert 314 and the
swept volume rebate 306. As can be seen from the figure,
the ejector groove 308 is provided in the form of a ’<’
shaped notch or groove wherein one part of the ’<’ is
provided by a chamfer on the insert 314 and the other
part is provided by the rim 331 formed by the swept vol-

ume rebate 306. The provision of insert 314 may be suit-
able with high rate of fire weapon systems, e.g. machine
guns as the insert 314 acts as a guide to allow the hook
of an ejection mechanism (not shown) to slide along the
outer circumferential face of the insert 314 and into the
’<’ notch, gripping against the rearmost rim 331 of the
end cap 300 allowing the round to be ejected from a
chamber.
[0058] Turning to Figure 4, there is provided a poly-
meric ammunition cartridge 401 comprising a polymer
casing tube 420 connected to an end cap 400. In this
example, the casing tube 420 comprises an outer skirt
416; wherein the outer skirt 416 is arranged to engage
over the first radius 402 of the end cap 400, the outer
skirt 416 further comprising a retaining portion 418;
wherein the retaining portion 418 engages with the swept
volume rebate 406 of the end cap 400 to form an insert
414. The inner radius 417 of the retaining portion 418
comprises a transition to a radius substantially equal to
the second radius 404 of the end cap 400 in order to
neatly form a snug fit into the swept volume rebate 406.
In this arrangement, the casing tube 420 may effectively
be joined to the end cap 400 by way of the outer skirt 416
wherein the retaining portion 418 acts as a male portion
to engage with the swept volume rebate 406 acting as a
female portion. Put another way, the skirt 416 and retain-
ing portion 418 of the casing tube 420 may effectively act
as an insert 414 as herein described in the first aspect.
The polymer casing tube may be formed in-situ on the
end cap 400.
[0059] In this arrangement, the ejector groove 408 is
formed by a combination of the cartridge tube 420, spe-
cifically the retaining portion 418 and end cap 400 as
defined in the first aspect.
[0060] Turning to Figure 5, there is provided an exam-
ple cartridge casing 501 according to the present disclo-
sure. The cartridge casing 501 comprises a casing tube
520 having a first end 522 which is closed by an end cap
500. The casing tube 520 is substantially cylindrical and
has an internal diameter at the first end 522 which re-
ceives the end cap 500. The casing tube 520 bounds at
least part of the end cap 500 entered into its first end
522. The end cap 500 is configured to support and rein-
force the base of the casing tube 520 to prevent it from
swelling and rupturing during operation. As will be de-
scribed in more detail later, the end cap 500 is welded
to the casing tube 520, thereby fixing the end cap 500
and casing tube 520 relative to one another.
[0061] In the context of the present disclosure, "weld-
ing" is intended to cover joining processes that produce
bonding of materials by heating, which may be done with
or without pressure or filler material. For example, the
term is intended to encompass brazing and soldering. It
may also be taken to encompass a process in which the
material of one or more articles being joined are brought
into a molten state to facilitate bonding. It may include a
process in which the base materials melt along with a
filler material.
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[0062] The casing tube 520 further comprises a second
end 524, which is open and configured to receive a pro-
jectile 526 opposite to the first end 522. The second end
524 has a diameter which may be substantially the same
as, or less than, the diameter of the first end 522. In the
example shown the diameter of the second end 524 is
substantially less than the diameter of the first end 522.
[0063] The walls of the casing 520 define a substan-
tially cylindrical thin walled chamber 528. The tube casing
520 has a substantially constant diameter along a first
region of its length between the first end 522 and the
second end 524. However, the cylindrical thin walled
chamber 528 may have a taper (for example <1°) along
at least part or all of its length.
[0064] The end cap 500 defines a passage 536 which
extends all of the way through the end cap 500 which in
use will be a flash tube (or "flash passage"). The flash
tube/passage 536 extends into a chamber or cavity 530
which, in use, will house a percussion cap (sometimes
referred to as a "primer"). Thus the end cap 500 has a
percussion side 532 which, in use, faces away from the
casing tube 520.
[0065] The end cap 500 further comprises a charge
side 533 which, in use, defines part of the internal surface
of the cartridge casing 520. Thus the flash passage 536
extends between the percussion side 532 and the charge
side 533.
[0066] The end cap 500 has an external diameter at
least part way along its outer periphery sized such that
it fits within the first end 522 of the casing tube 520. The
relative dimensions of the internal diameter at the first
end 522 of the casing tube 520 and the external diameter
of corresponding region of the end cap 500 may be such
when the end cap 500 is located in the casing tube 520
they form an interference fit with one another.
[0067] The casing tube 520 and end cap 500 may com-
prise a welded join which bonds them together in a region
where they form an interference fit with one another. For
example, the join may be provided around the circumfer-
ence of the casing tube 520 and end cap 500 in a region
where they interface with one another. Such a region is
indicated with arrows "C". The join may be a through weld
or stake weld.
[0068] Alternatively the casing tube 520 and end cap
500 may comprise a join which bonds them together in
the interior of the casing tube 520, for example in a region
around a circumferential edge of an interface between
the casing tube 520 and the end cap 500. Such a region
is indicated with arrows "B".
[0069] The weld may achieved by laser welding. Alter-
native weld joins may be provided which brought only
material of the casing tube 520 into a molten state, or
brought material of both the casing tube 520 and end cap
500 into a molten state. The weld join may have been
provided by any one of the welding processes as here-
inbefore defined.
[0070] Turning to figure 6a shows a cartridge casing
601 comprising a casing tube 620 having a first end 622

which forms a base of the casing tube 620. The walls of
the casing tube 620 turn at a corner edge 623 to define
the first end 622. The corner edge 623 may have a radius,
or arcuate cross-section.
[0071] The casing tube 620 abuts at least part of the
end cap 600 provided adjacent the first end 622. The end
cap 600 is configured to support and reinforce the base
of the casing tube 620 to prevent it from swelling and
rupturing during operation. In part it achieves this by pro-
viding reinforcement to the end wall of the casing tube
620 which abuts the end cap 600.
[0072] Additionally, the end cap 600 is provided with a
shoulder edge 637. The shoulder edge 637 may be
formed integrally with the end cap 600. The shoulder
edge 637 is provided towards the outer edge of end cap
600, and extends in a longitudinal direction away from
the end cap 600. The shoulder edge 637 may have a
radiussed, or arcuate, cross-section. The corner edge
623 and shoulder edge 637 may be complementary in
shape.
[0073] The corner edge 623 and shoulder edge 637
are sized and configured such that when the first end 622
of the casing tube 620 is seated on the end cap 600, the
corner edge 623 of the casing tube 620 sits within the
space, or region, defined by the shoulder edge 637 of
the end cap 600. That is to say, the corner edge 623 and
shoulder edge 637 are sized and configured such that
when the first end 622 of the casing tube 620 is seated
on the end cap 600, the shoulder edge 637 of the end
cap 600 surrounds, encircles and/or bounds the corner
edge 623 of the casing tube 620. Put another way, when
the first end 622 of the casing tube 620 is fitted and lo-
cated on the end cap 600, the shoulder edge 637 of the
end cap 600 is substantially in contact with the whole of
the circumference of corner edge 623 of the casing tube
620, and the shoulder edge 637 is configured to support
loads induced in it by expansion of the casing. Thus, in
operation, the shoulder edge 637 of the end cap 600
prevents the corner edge 623 of the casing tube 620 from
moving radially outwards, for example beyond its original
circumference or the circumference of the end cap 600.
[0074] The casing tube 620 further comprises a second
end 624, which is open and configured to receive a pro-
jectile 626 opposite to the first end 622. The second end
624 has a diameter which may be substantially the same
as, or less than, the diameter of the first end 622. In the
example shown the diameter of the second end 624 is
substantially less than the diameter of the first end 622.
[0075] The walls of the casing 620 define a substan-
tially cylindrical thin walled chamber 628. The walls of
the casing tube 620 are configured to contain a pressure
in the chamber of up to about 500MPa.
[0076] The end cap 600 defines a passage 636 which
extends all of the way through the end cap 600 which in
use will be a flash tube. The flash tube extends into a
chamber or cavity 630 which, in use, houses a primer
(not shown). Thus the end cap 600 has a percussion side
632 which, in use, faces away from the casing tube 620.

11 12 



EP 4 086 567 A1

8

5

10

15

20

25

30

35

40

45

50

55

The orifice 634 in the first end 622 of the casing tube 620
and head cap passage 636, when assembled in align-
ment, define a flash passage 638 which extends between
the head cap percussion side 632 and the inside of the
casing tube 620.
[0077] The end cap 600 and casing tube 620 are held
together by a deformable member 632. The deformable
member 640 extends from the passage 636 of the end
cap 600 through the orifice 634 in the first end 622 of the
casing tube 620 and aligns the passage 636 with the
orifice 634.
[0078] In the example of Figure 6a the deformable
member 640 is provided as at least one deformable end,
lip or region 642, which is deformable between a first
shape (for example an undeformed configuration or
state) in which the deformable member 640 may extend
from the end cap 600 through the casing tube 620 during
assembly, and a second shape (for example a deformed
configuration or state) which fixes the casing tube 620
and the end cap 600 together. The deformable member
640 thus provides a mechanical joint between the end
cap 600 and casing tube 620.
[0079] In the example of Figure 6a, the deformable
member 640 is integrally formed with the end cap 600.
The deformable member 640 is deformable by swaging
the region of the lip 642 which extends beyond the wall
which defines the orifice 634 of the casing tube 620 such
that the lip 642 becomes pressed against the wall of the
casing tube 620 and draws the end cap 600 toward the
base of the casing tube 620 to thereby clamp the casing
tube 620 and end cap 600 together.
[0080] An alternative example of a cartridge casing 603
according to the present disclosure is shown in Figure
6b. The example of Figure 6b is similar in many ways to
the cartridge case shown in, and as described with ref-
erence to, Figure 6a. Features common to the examples
of Figure 6a and Figure 6b are referred to using the same
reference numerals.
[0081] In the Figure 6b example the deformable mem-
ber 640 is provided as a rivet like element which is pro-
vided separately to the end cap 600 and casing tube 620.
The deformable member 640 is cylindrical, hollow and
thin walled. The deformable member 640 (rivet) extends
along the passage 636 in the end cap 600 and through
the orifice 634 in the first end of the casing tube 620. The
deformable member 640 is provided with at least one
deformable end, or lip, 642 which is deformable between
a first shape (for example an undeformed configuration
or state) in which the deformable member 640 may ex-
tend between the casing tube 620 and the end cap 600
during assembly, and a second shape (for example a
deformed configuration or state) which fixes the casing
tube 620 and end cap 600 together. For example, the
deformable end 642 of the deformable member 640 may
be swaged to bring the end cap 600 and casing tube 620
into a fixed relationship relative to one another.
[0082] The deformable end 642 of the deformable
member 640 may take the form of a region of material

which is configured to extend beyond the orifice 634 and
passage 636 into the percussion cap chamber 630, which
may then be swaged to form a clamping flange. Alterna-
tively the deformable end 640 may be configured to ex-
tend into the casing tube 620. In such examples the de-
formable member 640 may be provided with a shoulder
644 of greater diameter than the orifice 634 and passage
636, on the opposite end of the deformable member 640
to the deformable region 642, such that the deformable
member 640 is trapped against one side of the orifice
634 and passage 636.
[0083] Alternatively, a deformable end 642 may be pro-
vided at both ends of the deformable member 640 such
that both end regions of the deformable member 640,
that is to say the region which extends into the percussion
cap chamber 630 and the region the extends into the
casing tube 620, may be deformed to clamp against the
end cap 600 and the casing tube 620 respectively.
[0084] Put another way, the deformable member 640
is deformable by swaging either the region of a lip 642
which extends beyond the wall which defines the orifice
634 of the casing tube 620 and/or by swaging the region
of a lip 642 which extends beyond the flash tube 646 into
the percussion cap chamber 630. Swaging causes the
lip 642 to become pressed against the wall of the casing
tube 620 and/or end cap 600 to thereby draw the end
cap 600 toward the base of the casing tube 620 to thereby
clamp the casing tube 620 and end cap 600 together.
[0085] The casing tube 620 may be formed from a met-
al, metallic material or metal alloy comprising, for exam-
ple, aluminium or a titanium. In one example the casing
tube 620 may comprise ferritic alloys, for example stain-
less steel. The casing tube 620 may alternatively be
formed from non-metallic material and/or metal-plastic
composite material. The deformable member 640, i.e.
the rivet, may be made of the same or a different material
to the tube casing, for example stainless steel, titanium,
brass or coated mild steel.
[0086] Although a few preferred arrangements have
been shown and described, it will be appreciated by those
skilled in the art that various changes and modifications
might be made without departing from the scope of the
invention, as defined in the appended claims.

Claims

1. A lightweight end cap for an ammunition cartridge,

said end cap having a central axis along its axial
length, with a first radius;
wherein said end cap further comprises a swept
volume rebate; having a second radius less than
the first radius,

wherein the second radius is at least 10% smaller
than the first radius, and
wherein the swept volume rebate extends along at
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least 10% of the axial length of said end cap,
wherein the end cap further comprises an extractor
groove suitable for receiving an ejection mechanism.

2. The end cap according to claim 1 wherein the end
cap is made from a first material and the swept vol-
ume rebate is filled with an insert made from a sec-
ond material, the second material having a density
lower than the first material.

3. The end cap according to any preceding claim
wherein the second radius is in the range of from
30-60% smaller than the first radius.

4. The end cap according to claims 2 to 3 wherein the
end cap comprises a rim, and said extractor groove
is formed from a combination of the insert and the
rim of the end cap.

5. The end cap according to claims 2 to 3 wherein the
insert extends downwardly to form the rim and ex-
tractor groove of the end cap.

6. The end cap according to any preceding claim
wherein the swept volume rebate extends along at
a length in the range of from 30 to 60% of the axial
length of end cap.

7. The end cap according to any preceding claim
wherein the first radius is suitable for NATO standard
ammunition cartridges.

8. The end cap according to any preceding claim
wherein the first material is selected from brass,
steel, or titanium.

9. The end cap according to claims 2 to 8 wherein the
second material that forms the insert is a polymer,
polymer composite, metal, metalloid, and alloys or
composites thereof.

10. An ammunition cartridge comprising a cartridge and
the end cap according to any preceding claim.

11. The ammunition cartridge according to claim 10
wherein the material of the cartridge casing tube is
selected from a group comprising polymers, metals,
metal alloys, metalloids.

12. A method of manufacture of the end cap according
to claims 1 to 9 wherein the method comprises the
steps of:

forming the end cap from a first material;
removing material from the end cap to create a
swept volume rebate in the end cap;
providing an extractor groove suitable for receiv-
ing an ejection mechanism on the end cap.

13. The method according to claim 12 wherein the meth-
od comprises forming the end cap by an additive
layer manufacturing technique.

14. The method according to claim 12 or 13 wherein the
method comprises the additional step of filling the
swept volume rebate with the insert made from the
second material.

15. The method according to claims 12 to 14 wherein
the method further comprises the additional step of
joining the end cap to a cartridge case by way of
welding, riveting, or bonding.
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