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©J Process for producing tubutar articles.

@ A process for the manufacture of a tubular metal
container or vessel, such as a shell or cartridge case, in
which an open-ended hollow metal tube (10) is mounted
on a mandrel (12), and in which the mandrel (12) and a
forming punch (17) are moved relative to one another in a
die (21) such that the metal at one end of the tube (10) is
displaced inwardly from around the circumference of the
tube to form a central hole at the said end of the tube, the
displaced metal being formed with an external recess or
pocket communicating with the said hole.
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This invention relates generally to a process

for producing tubular articles which are closed or
partially closed at one end to form a tubular vessel
or container. The invention is particularly concerned
with a process for the manufacture of shell and
cartridge cases.

A known process for the manufacture of shell
and cartridge cases consists of stamping a disc from
a brass sheet, forming the disc into a tube closed at
one end, progressively drawing the tube to the required
length, stamping a primer pocket in the base of the
tube, and finally drilling a hole through the base of
the tube, the drilled hole communicating with the
pocket to form a primer vent. Such a process involves
several different 6pe-ations and is therefore time
consuming and relatively expensive. Moreover, the
tube is extended to three or four times its original
length and it must therefore e annealed during the
drawing process.

In accordance with the present invention a
process for the manufacture of a tubular metal container
or vessel comprises mounting an cpen-ended metal tube
on a first forming tool and relatively moving the first
forming tool and?second forming tool such that the
metal at one of the tube is displaced inwardly around
the circumference of the tube to close or partially

close that end of the tube.
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When forming a shell or cartridge case by a
process embodying the invention, the inwardly displaced
metal forms a central hole at the said end of the tube
and the relative movement of the forming tools
simultaneously forms an external recess or pocket in
the displaced metal, the recess or pocket communicating
with the said hole.

In a preferred embodiment of the invention
the tube is mounted on a mandrel and the second forming
tool consists of a die and a punch.

By way of example only, a process embodying
the invention will now be described with reference to
the accompanying drawings in which:

Figs., 1 - 4 represent diagrammatically a
sequence of steps in the formation of a cartridge case.

Referring first to Fig.l, an annealed brass
tube 10 is shown inserted into a three-part die 21.

The tube 10 is mounted on a spring 1oaded mandrel 12.

A sleeve 13 surrounding the mandrel 12 is provided

with an cuter collar (not shown) which prevents the

wall of the tube 10 deforming as the tube is progressively
necked in the die parts 2la and 21b.

The die part 21¢ has a punch 15 slidably
received therein. The face 16 of the punch 15 includes
an annular projection 17 having an outer diameter substan-

tially equal to the internal diameter of the necked
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—f portion of the tube 10, A pin 18 is slidably

received in the central hole of the projection 17.

Once the tube 10 has been necked as shown
in Fig.l, the next step in the process is shown in
Fig.2. The mandrel 12 and the punch 15 are moved
toward one another with the pin 18 locked in a position
protruding above the annular projection 17. As the
punch engages the necked portion of the tube 10, the metal
of the tube 10 is displaced inwardly through substantially
90°., This is the only space available into which the
metal can flow when compressed between the mandrel 12
and the surface 16 of the punch 15. The pin 18 finally
enters the hole 22 in the mandrel 12 as shown in Fig.4.
The resulting distribution of metal at the bottom of
the tube 10 provides a base which includes a recess or
pocket having a shape corresponding to the projection 17
and which further includes a hole corresponding to the
shape of the pin 18, this hole communicating with the
recess and being positioned centrally thereof.

The pocket thus forms the conventional primer
pocket for receiving a primer charge when the tube 10
has been drawn and filled with a propellant mixture for
the cartridge projectile.

The tube 10 is drawn to about two or three
times its length by means of the swaging die 19 as

shown in Figs. 3 and 4. 1In these figures the angles
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| of the swaging work faces are exaggerated. The final

motion of the swaging die 19 over the shoulder 20 of
the mandrel 12 automatically trims the tube 10 to the
required length.

If it is required to form the head of the
cartridge with an external projecting rim or flange
(such cartridges being known as "rimmed" cartridges),
the die 14 is recessed as shown in dashed outline in
Fig.2, and the mandrel is displaced an extra
distance. This additional movement of the mandrel
displaces metal into the recess 23 and thus forms the
projecting rim,

The required variation in wail thickness for
a particular case can, if the case is shoert, be
provided by the final motion of the die. Larger cases
may be swaged by reverse motion of the die.

The manufacture of a shell case can usually

be accomplished with a single die in a one stage operation.

However, for a case of bottle-neck design, a second
die is used to neck and trim the case to the correct

length,



10

15

20

25

1 - 0000438

CLAIMS

l. A process for the menmufacture of =a tubﬁlar
metal container or vessel characterised by mounting
an open—ended metal tube on a first forming tool and
relatively moving the first forming tool and a
secand forming tool such that the metal at one end
of the tube is displaced inwardly from around the
circunference of the tube to close or partially close
that end of the tube.

2. A process for the manufacture of a shell or
cartridge case characterised by forming the metal at
one end of an open-ended hollow metal tube such that
the metal is displaced inwardly from around the circum-
ference of the tube to form a central hole at the said
end of the tube, and simultaneously forming an external
recess or pocket in the displaced metal, the recess or
pocket communicating with the said hole.

3. A process for the marnufacture of a shell or
cartridge case characterised by mounting an open—~ended
hollow metal tube on a mandrel znd relatively moving
the mandrel and a forming punch in a die such that the
metal at one end of the tube is displaced inwardly
from around the circumference of the tube to form a
central hole at the salid end of the tube, the displaced
metal being formed with an extermal recess or pocket

communicating with the hole.
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4, A process according to Claim 3 further
characterised in that, before forming the said hole,
the tube is initially necked by relatively moving the
mandrel and the die,

5. A process according to Claim 3 or Claim &4
further characterised in that, after forming the said
hole, the body of the tube is swaged by relatively
moving the mandrel and a swaging portion of the die.

6. A process according to Claim 5 further
characterised in that the tube is automatically
trimmed to length in response to movement of the

swaging die over a shoulder in the mandrel.
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