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DESCRIPTION

[0001] The present disclosure relates to a cartridge casing.

[0002] In particular it relates to a cartridge casing for a projectile.

Background

[0003] A conventional cartridge casing 10 is shown in Figure 1. The cartridge assembly 10
comprises a casing 12 and a projectile 14. The casing 12 has a hollow section 16 which will
contain propellant for displacement of the projectile 14. The casing 12 further comprises a
head 18 at the end opposite to the projectile 14 which comprises a chamber 20 for a
percussion cap, and a flash tube 22 for communication of an ignition charge from the
percussion cap to the inside of the casing 12 and thus the propellant. The walls of the chamber
16 are formed integrally with the head 18. Such a cartridge casing may typically be formed of
brass. This material choice has many advantages, for example, it is relatively easy to form into
the desired shape. However, brass has demerit in that it is also relatively dense, and hence the
casing 12 forms a relatively large percentage of the mass of the whole cartridge. GB313560 A
(WEISS) and EP2543954 A1 (NEUGEBAUER) describe examples of the related art.

[0004] It is beneficial to reduce the mass of cartridges in order to reduce transport costs and
mass burden on soldiers who carry them.

[0005] Hence a cartridge case, and a method of manufacture of a cartridge case which is of a
relatively light weight construction is highly desirable.

Summary

[0006] According to the present disclosure there is provided an apparatus and method as set
forth in the appended claims. Other features of the invention will be apparent from the
dependent claims, and the description which follows.

[0007] Accordingly there is provided a cartridge casing comprising : a casing tube having a first
end and a head cap, wherein the first end of the casing tube abuts and is joined with the head
cap such that an orifice in the first end of the casing tube is aligned with a passage in the head
cap to define a flash passage; and the head cap and casing tube are held together by a
deformable member.

[0008] The deformable member may be provided with at least one deformable region which is
deformable between : a first shape in which the deformable member may extend between the
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casing tube and head cap during assembly; and a second shape which fixes the casing tube
and head cap together.

[0009] The deformable member may be integrally formed with the head cap.

[0010] The deformable member may extend through the passage in the head cap and through
the first end orifice to thereby define the flash passage.

[0011] A seal material is provided between first end of the casing tube and head cap.

[0012] The first end of the casing tube may comprise a ring shaped corrugation which
encircles the orifice.

[0013] The first end of the casing tube may have a flat base and comprise a ring shaped
corrugation which encircles the orifice, and the corrugation may extend from the base in a
direction away from the head cap to define an annular gap between the casing tube base and
head cap.

[0014] The casing tube may predominantly comprises a first material, and the head cap may
predominantly comprises a second material different to the first material.

[0015] There may be provided a cartridge comprising a projectile mounted to a cartridge
casing according to the present disclosure.

[0016] There is also be provided method of manufacturing a cartridge casing comprising the
steps of : forming a casing tube by a first process; forming a head cap by a second process;
and joining the casing tube and head cap by third process.

[0017] The first process may comprise the steps of : providing a material sheet; and deforming
the material sheet into a substantially cylindrical tube such that the cylindrical tube is closed at
a first end and open at a second end opposite to the first end, and providing an orifice in the
first end.

[0018] The third process may comprise the steps of . providing a deformable region on the
head cap configured to pass through the orifice in the first end of the casing tube; and
deforming the deformable region to fix the casing tube and head cap together.

[0019] The third process may comprise the steps of : providing a deformable member which
extends through the orifice in the first end of the casing tube and the head cap passage, and
deforming the deformable member to fix the casing tube and head cap together.

[0020] Hence there is provided a light weight cartridge casing configuration and method of
manufacture for a light weight cartridge casing.
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Brief Description of the Drawings

[0021] Examples of the present disclosure will now be described with reference to the
accompanying drawings, in which:

Figure 1 shows a conventional cartridge casing, as described previously;
Figure 2 shows an example of a cartridge casing according to the present disclosure;

Figure 3 shows an alternative example of a cartridge casing according to the present
disclosure;

Figure 4 shows an example process for the manufacture of a cartridge casing according to the
present disclosure; and

Figure 5 shows an example forming process for a casing tube of the cartridge casing of the
present disclosure.

Detailed Description

[0022] Figure 2 shows an example cartridge casing 30 which is not an example of the present
invention. The cartridge casing 30 is configured for use in a rifled barrel of a gun, firearm or
other such weapon.

[0023] The cartridge casing 30 comprises a casing tube 32 having a first end 34 which forms a
base of the casing tube 32. The walls of the casing tube 32 turn at a corner edge to define the
first end 34. The corner edge may have a radiussed, or arcuate, cross-section, as shown in
Figure 2.

[0024] The casing tube 32 abuts at least part of a head cap 36 provided adjacent the first end
34. The head cap 36 is configured to support and reinforce the base of the casing tube 32 to
prevent it from swelling and rupturing during operation. In part it achieves this by providing
reinforcement to the end wall of the casing tube 32 which abuts the head cap 36.

[0025] Additionally, the head cap 36 is provided with a shoulder edge. The shoulder edge may
be formed integrally with the head cap 36. The shoulder edge is provided towards the outer
edge of head cap 36, and extends in a longitudinal direction away from the head cap 36. The
shoulder edge may have a radiussed, or arcuate, cross-section. The corner edge 35 and
shoulder edge 37 may be complementary in shape.

[0026] The corner edge 35 and shoulder edge 37 are sized and configured such that when the
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first end 34 of the casing tube 32 is seated on the head cap 36, the corner edge 35 of the
casing tube 32 sits within the space, or region, defined by the shoulder edge 37 of the head
cap 36. That is to say, the corner edge 35 and shoulder edge 37 are sized and configured
such that when the first end 34 of the casing tube 32 is seated on the head cap 36, the
shoulder edge 37 of the head cap 36 surrounds, encircles and/or bounds the corner edge 35
of the casing tube 32. Put another way, when the first end 34 of the casing tube 32 is fitted and
located on the head cap 36, the shoulder edge 37 of the head cap 36 is substantially in contact
with the whole of the circumference of corner edge 35 of the casing tube 32, and the shoulder
edge 37 is configured to support loads induced in it by expansion of the casing. Thus, in
operation, the shoulder edge 37 of the head cap 36 prevents the corner edge 35 of the casing
tube 32 from moving radially outwards, for example beyond its original circumference or the
circumference of the head cap 36.

[0027] The casing tube 32 further comprises a second end 38, which is open and configured
to receive a projectile (as shown in Figure 1) opposite to the first end 34. The second end 38
has a diameter which may be substantially the same as, or less than, the diameter of the first
end 34. In the example shown the diameter of the second end 38 is substantially less than the
diameter of the first end 34.

[0028] The walls of the casing 32 define a substantially cylindrical thin walled chamber 40. The
walls of the casing tube 32 are configured to contain a pressure in the chamber of up to about
500MPa. The tube casing 32 has a substantially constant diameter along a first region of its
length between the first end 34 and the second end 38. However, the cylindrical thin walled
chamber 40 may have a taper (for example <1°) along at least part or all of its length. That is
to say, although having a substantially constant diameter along its length, the diameter of the
casing 32 may decrease slightly in a direction away from the first end 34, reducing in diameter
from the first end 34 to the second end 38. The casing tube 32 also comprises a transition
region 42 towards or at the second end 38 wherein the transition region 42 of the casing tube
32 reduces in diameter in a direction away from the first end 34 to the second end 38. Hence
the diameter of the casing tube 32 will be different on either side of the transition region 42.
The diameter of the casing tube 32 is substantially constant along its length to either side of
the transition region 42. The casing tube 32 is provided with an orifice 44 in the first end 34. In
the example shown in Figure 2 the first end 34 forms a flat bottom to the casing tube 32.

[0029] The head cap 36 defines a passage 46 which extends all of the way through the head
cap 36 which in use will be a flash tube. The flash tube extends into a chamber 47 which, in
use, will house a percussion cap (sometimes referred to as a "primer"”). Thus the head cap 36
has a percussion side 48 which, in use, faces away from the casing tube 32. The orifice 44 in
the first end 34 of the casing tube 32 and head cap passage 46, when assembled in alignment,
define a flash passage 50 which extends between the head cap percussion side 48 and the
inside of the casing tube 32.

[0030] The head cap 36 and casing tube 32 are held together by a deformable member 60.
The deformable member 60 extends from the passage 46 of the head cap 36 through the
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orifice 44 in the first end 34 of the casing tube 32 and aligns the passage 46 with the orifice 44.

[0031] In the example of Figure 2 the deformable member 60 is provided as at least one
deformable end, lip or region 62, which is deformable between a first shape (for example an
undeformed configuration or state) in which the deformable member 60 may extend from the
head cap 36 through the casing tube 32 during assembly, and a second shape (for example a
deformed configuration or state) which fixes the casing tube 32 and the head cap 36 together.
The deformable member 60 thus provides a mechanical joint between the head cap 36 and
casing tube 32.

[0032] In the example of Figure 2 the deformable member 60 is integrally formed with the
head cap 36. The deformable member 60 is deformable by swaging the region of the lip 62
which extends beyond the wall which defines the orifice 44 of the casing tube 32 such that the
lip 62 becomes pressed against the wall of the casing tube 32 and draws the head cap 36
toward the base of the casing tube 32 to thereby clamp the casing tube 32 and head cap 36
together.

[0033] An alternative example of a cartridge casing 80 according to the present disclosure is
shown in Figure 3. The example of Figure 3 is similar in many ways to the cartridge case
shown in, and as described with reference to, Figure 2. Features common to the examples of
Figure 2 and Figure 3 are referred to using the same reference numerals.

[0034] In the Figure 3 example the deformable member 60 is provided as a rivet like element
82 which is provided separately to the head cap 36 and casing tube 32. The deformable
member 82 is cylindrical, hollow and thin walled. The deformable member 82 (rivet) extends
along the passage 46 in the head cap 36 and through the orifice 44 in the first end of the
casing tube 32. The deformable member 82 is provided with at least one deformable end, or
lip, 62 which is deformable between a first shape (for example an undeformed configuration or
state) in which the deformable member 82 may extend between the casing tube 32 and the
head cap 36 during assembly, and a second shape (for example a deformed configuration or
state) which fixes the casing tube 32 and head cap 36 together. For example, the deformable
end 62 of the deformable member 82 may be swaged to bring the head cap 36 and casing
tube 32 into a fixed relationship relative to one another.

[0035] The deformable end 62 of the deformable member 82 may take the form of a region of
material which is configured to extend beyond the orifice 44 and passage 46 into the
percussion cap chamber 47, which may then be swaged to form a clamping flange.
Alternatively the deformable end 62 may be configured to extend into the casing tube 32. In
such examples the deformable member 82 may be provided with a shoulder 84 of greater
diameter than the orifice 44 and passage 46, on the opposite end of the deformable member
82 to the deformable region 62, such that the deformable member 82 is trapped against one
side of the orifice 44 and passage 46.

[0036] Alternatively, a deformable end 62 may be provided at both ends of the deformable
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member 82 such that both end regions of the deformable member 82, that is to say the region
which extends into the percussion cap chamber 47 and the region the extends into the casing
tube 32, may be deformed to clamp against the end cap 36 and the casing tube 32
respectively.

[0037] Put another way, the deformable member 82 is deformable by swaging either the
region of a lip 62 which extends beyond the wall which defines the orifice 44 of the casing tube
32 and/or by swaging the region of a lip 62 which extends beyond the flash tube 44 into the
percussion cap chamber 47. Swaging causes the lip 62 to become pressed against the wall of
the casing tube 32 and/or head cap 36 to thereby draw the head cap 36 toward the base of the
casing tube 32 to thereby clamp the casing tube 32 and head cap 36 together.

[0038] In the example of Figure 3, the first end 34 of the casing tube 32 comprises a ring
shaped corrugation 90 which encircles the flash tube orifice 44 of the casing tube 32. That is to
say, the first end 34 of the casing tube 32 may be provided with a ring shaped corrugation 90,
where the corrugation may be provided as a convolution or cannelure, which encircles the
flash tube orifice 44 in the first end 34 of the casing tube 32. The corrugation 90 extends away
from the base formed by the first end 34 in a direction away from the head cap 36 to define an
annular gap 92 between the casing tube base 34 and head cap 36. This corrugation 90
provides an expansion feature for the casing 32 during operation of the cartridge casing. The
corrugation may be also provided in the example of Figure 2.

[0039] The casing tube 32 and head cap 36 may predominantly comprise the same material.
Alternatively the casing tube 32 may predominantly comprise a first material and the head cap
36 predominantly comprises a second material different to the first material. The deformable
member 60 of the Figure 3 example may comprise the first material, the second material or a
third material different to the first material and the second material.

[0040] The casing tube 32 and head cap 36 may be formed from a metal, metallic material or
metal alloy comprising, for example, aluminium or a titanium. In one example the casing tube
32 and head cap 36 may comprise ferritic alloys, for example stainless steel. The casing tube
32 and head cap 36 may alternatively be formed from non metallic material and/or metal-
plastic composite material. The casing tube 32 and head cap 36 may be made of the same or
dissimilar materials. The deformable member 60, i.e. the rivet 60, may be made of the same or
a different material to the tube casing 32 or head cap 36, for example stainless steel, titanium,
brass or coated mild steel.

[0041] The method of manufacture of a cartridge casing according to the present disclosure
and as shown in Figure 2 and Figure 3 comprise the steps of forming a casing tube 32 by a
first process, forming a head cap 36 by a second process and joining the casing tube 32 and
head cap 36 by a third process. This is described as a flow diagram in Figure 4. Figure 5
shows the forming of the casing tube 32 in more detail.

[0042] A material sheet 100, for example a stainless steel strip 100, is formed on a transfer
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press into a tapered casing tube 32 as shown in Figure 5. In an independent process a
stainless steel wire, or blank of material, is machined and/or formed into a cylindrical head cap
32, perhaps by a cold forming process. The casing tube 32 and head cap 36 are joined in a
third independent process, after the casing tube 32 and head cap 36 are assembled with the
feature of a deformable member 60,82, which either extends from the head cap 36 as shown
in Figure 2 or provided as a separate component as described with reference to Figure 3. The
deformable regions 62 of the deformable member 60 are then swaged to clamp the head cap
36 and casing tube 32 together. The assembly is then gauged to ensure it meets the correct
dimensional tolerances.

[0043] The material sheet 100 which may be deformed in a series of steps, shown in
sequence from the bottom to the top of the page on Figure 5 in the direction shown by the
arrow 102. Although details of the process may vary, the material is gradually formed through
intermediate stages in which the features of the casing tube 32 are provided. The thin walls of
the cylindrical tube 32 are drawn from the material strip 100, during which process the tapered
transitional region 42 may be formed. The material sheet 100 is deformed such that the
cylindrical tube is closed at the first end 34 and open at the second end 38 opposite to the first
end 34. The orifice 44 is provided in the closed/first end 34 by drilling or other forming method.
The transition region 42 of the cylindrical tube 32 is tapered towards the second end 38 such
that the second end has a diameter less than that of the first end 34.

[0044] The second process, for forming the head cap 36 comprises the step of providing the
blank of material, machining and/or forming the material blank into the cylindrical head cap 36
such that the head cap has an external diameter substantially identical to the external diameter
of the casing tube, although it may be formed with an external diameter slightly greater than
the external diameter of the casing tube. A passage 46 is provided in the head cap 36 which
extends all the way through the head cap 36.

[0045] With reference to the example of Figure 2, the deformable region 60 may be provided
on the head cap 36 which is configured to pass through the orifice 44 in the first end 34 of the
casing tube 32. For the cartridge casing example of Figure 2, the third process comprises the
steps of deforming the deformable region 60 to fix the casing tube 32 and head cap 36
together. A sealing material 49, for example a sealing member, sealant or gasket may be
provided between the mating surfaces of the head cap 36 and casing tube 32 to provide an
environmental seal and seal against escape of high pressure propellant gases during
operation, (i.e. on firing of the cartridge casing).

[0046] Alternatively, as shown in Figure 3 the deformable member 60 may be provided as a
rivet 60 which extends through the orifice 44 in the first end 34 of the casing tube 32 and also
extends through the flash tube passage 46 in the head cap 36. The rivet 60 is then deformed
at one or both ends by swaging the rivet to provide a clamping force to draw the casing tube
32 and head cap 36 together into a clamped relationship.

[0047] The head cap 36 may be turned, or cold formed, or any other appropriate method for
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the forming of a head cap 36.

[0048] After being fixed together, the head cap 36 may be turned to centre it on the casing
tube 32, and to provide any other additional features required for successful functioning of the
casing.

[0049] Thus there is provided a thin cartridge casing with a thin wall casing tube which is made
of a material which is inherently lighter than conventional cartridge cases. The material choice
enables the casing tube to withstand the ignition pressures induced during operation whilst
also being made by a reliable and repeatable manufacturing process. Since the casing may
have a thinner wall than that of the related art, and is made of a material which has a lower
density than that used for conventional casings, the resultant cartridge casing will overall be
lighter than an equivalent conventional casing. Hence for a given amount of powder propellant,
a cartridge having a casing of the present disclosure will produce the same performance for
less overall cartridge mass than a conventional cartridge assembly. Additionally, a cartridge
casing of the present disclosure may contain a larger volume of powder propellant for
delivering the projectile over a further distance or with greater force than a conventional
cartridge, and yet, when assembled, be of the same or lower mass than a conventional
cartridge.

[0050] While the cartridge cases have been described with reference to propelling a projectile,
the techniques and materials described may also be used in the production of a blank cartridge
case, for example one used to contain only a charge but no projectile.
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Patentkrav
1. Patronhylster (30) omfattende:
et enkeltvaegget hylsterrgr (32), der har en fgrste ende, der er forsynet
5 med en hjgrnekant;
et hoveddaeksel (36), der er forsynet med en skulderkant,
hvor den fgrste ende (34) af hylsterrgret (32) stgder op mod og er
forbundet med hoveddeekslet (36),
saledes at hjgrnekanten af hylsterrgret (32) sidder inden i skulderkanten af
10 hoveddaekslet (36); og
saledes at en abning (44) i den fgrste ende (34) af hylsterrgret (32) er pa
linje med en passage (46) i hoveddaekslet (36) for at definere en
flashpassage (46); og
hoveddaekslet (36) og hylsterrgret (32) holdes sammen af et deformerbart
15 element (60), som direkte klemmer mod endedaekslet (36) og hylsterrgret
(32) for derved at tilvejebringe et mekanisk led mellem hoveddaekslet (36)
og hylsterrgret (32);
hvor:
det deformerbare element (60), hylsterrgret (32) og hoveddaeklset (36)
20 omfatter en ferritisk legering;
et miljgforseglingsmateriale er tilvejebragt mellem den fgrste ende (34) af
hylsterrgret (32) og hoveddaekslet (36); og
vaeggene i hylsterrgret (32) er konfigureret til at indeholde et tryk pa op til
omkring 500MPa.
25
2. Patronhylster (30) ifglge krav 1, hvor:
det deformerbare element (60) er forsynet med mindst et deformerbart omrade
(62), som er deformerbart mellem:
en fgrste form, hvor det deformerbare element (60) kan straekke sig
30 mellem hylsterrgret (32) og hoveddakslet (36) under samling; og
en anden form, som fastggr hylsterrgret (32) og hoveddakslet (36)

Ssammen.

3. Patronhylster (30) ifglge krav 1 eller krav 2, hvor:
35 det deformerbare element (60) straekker sig gennem passagen (44) i
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hoveddaekslet (36) og gennem den fgrste endedbning for derved at definere
flashpassagen (44).

4. Patronhylster (30) ifglge et hvilket som helst af kravene 1 til 3, hvor:
den fgrste ende (34) af hylsterrgret (32) omfatter en ringformet korrugering (90),
som omgiver abningen (44).

5. Patronhylster (30) ifglge et hvilket som helst af kravene 1 til 3, hvor:
den fgrste ende (34) af hylsterrgret (32) har en flad base og omfatter en
ringformet korrugering, som omgiver abningen (44),
og korrugeringen (90) straekker sig fra basen i en retning veek fra
hoveddaekslet (36) for at definere en ringformet spalte (92) mellem
hylsterrgrets (32) base og hoveddaekslet (36).

6. Patronhylster (30) ifglge et hvilket som af de foregdende krav, hvor
patronhylsteret (30) er konfigureret til anvendelse i et riflet lgb af en pistol eller et
skydevaben.

7. Patronhylster omfatter et projektil, der er monteret pa et patronhylster (30)
ifglge et hvilket som helst af kravene 1 til 6.

8. Fremgangsmade til fremstilling af et patronhylster (30) ifglge et hvilket som
helst af kravene 1 til 7 omfattende, og kendetegnet ved, trinnene:

at forme et hylsterrgr (32) ved en fgrste proces;

at forme et hoveddasksel (36) ved en anden proces;

at forene hylsterrgret (32) og hoveddaekslet (36) ved tredje proces.

9. Fremgangsmade til fremstilling af et patronhylster (30) ifglge krav 8, hvor den
fgrste proces omfatter trinnene:
at tilvejebringe et materialeark (100); og
at deformere materialearket (100) til et i alt veesentligt cylindrisk rgr,
saledes at det cylindriske rgr er lukket ved en fgrste ende (34) og abent
ved en anden ende modsat den fgrste ende (34), og
at tilvejebringe en abning (44) i den fgrste ende (34).
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10. Fremgangsmade til fremstilling af et patronhylster (30) ifglge krav 9, hvor
den tredje proces omfatter trinnene:
at tilvejebringe et deformerbart element (60), som straekker sig gennem
abningen (44) i den fgrste ende (34) af hylsterrgret (32) og
hoveddaekselpassagen (44),
at deformere det deformerbare element (60) til at fastggre hylsterrgret
(32) og hoveddaekslet (36) sammen.
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