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(54) Title: ARRANGEMENT FOR SUPPORTING MORTAR SHELL INTO BREECH-LOADING WEAPON BARREL

Fig. 1

(57) Abstract: An arrangement for supporting a mortar shell into a
breech-loading weapon barrel (2). The arrangement comprises a support
piece (6) provided with an edge flange (7) and to be attached to the tail
of the mortar shell (1), whereby the arrangement further comprises a
connecting piece (8) between the support piece and the mortar shell tail,
which connecting piece is arranged to be at- tached to the mortar shell and
the support piece and thus to attach the support piece with a mechanical
joint to the mortar shell tail. In connection with the connecting piece (8),
there is a point which is arranged to yield in a firing situation and thus to
allow the mortar shell (1) to be detached from the support piece (6); and a
firing mechanism (17) for firing the actual primer (10) of the mortar shell.
The mechanical joint between the connecting piece (8) and the support
piece (6) has been formed by means of cotter attachment (14).
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ARRANGEMENT FOR SUPPORTING MORTAR SHELL INTO BREECH-LOADING
WEAPON BARREL

[0001] The invention relates to an arrangement for supporting a
mortar shell into a breech-loading weapon barrel, the arrangement comprising
a support piece provided with an edge flange and to be attached to the tail of
the mortar shell, whereby the arrangement further comprises a connecting
piece between the support piece and the mortar shell tail, which connecting
piece is arranged to be attached to the mortar shell and the support piece and
thus to attach the support piece with a mechanical joint to the mortar shell tail,
there being, in connection with the connecting piece, a point which is arranged
to yield in a firing situation and thus to allow the mortar shell to be detached
from the support piece; and a firing mechanism for firing the actual primer of
the mortar shell.

[0002] A mortar may be arranged on an appropriate moving base,
for instance in an armoured vehicle, whereby the mortar can be moved from
one place to another in a preferred manner and, on the other hand, quickly
transferred away from an emplacement, for example to a safe place after firing
or to a new emplacement.

[0003] If a heavy mortar is mounted on a movable base, it is not of-
ten easy to mount sufficiently heavy cannon defences on the same base for
the purpose of defence, for example. In such a case, it is to be noted that light
automatic armament is often insufficient against threats which are farther
away, for example antitank defences, tanks or other artillery.

[0004] Due to the above aspects, it would be preferable to be able,
in some conditions, to use a smooth-bore barrel mortar for firing also in the
horizontal direction with direct laying, and even downwards. Such firing is not
possible with a mortar in a normal situation because the problem is that the
mortar shell does not stay in place in the smoothbore barrel of the mortar but
may slide forwards in the barrel in such a way that it cannot be fired any
longer.

[0005] Various solutions have been provided to solve the above
problem. One example of known solutions is the solution disclosed in US pat-
ent publication 5503 080. In this known solution, a separate guide and at-
tachment piece is used in the projectile tail of the mortar. The solution is based
on the use of notches dimensioned according to the projectile tail, i.e. the pro-
jectile tail is inserted into the notches, whereby the tail is attached to the
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notches by means of friction joint. A drawback of this solution is that the above-
mentioned friction joint does not provide sufficiently reliable attachment, which
results in the reliability performance of the projectile being insufficient. In this
context, it is to be noted that there are always some variations resulting from
the manufacture in the dimensions of the guiding fins of a mortar shell, for ex-
ample, which causes variation in friction forces and thereby in the magnitude of
the attachment force of the mortar shell.

[0006] Various new solutions have been provided to eliminate dis-
advantages of the above known solution. Examples of such solutions include
the solutions disclosed in Fl patent publications 108965 and 112700. The solu-
tions of FIl patent publications 108965 and 112700 have eliminated drawbacks
of the operating principle of the solution according to US publication 5 503 080,
and thus a very good reliability has been achieved for a projectile. The basic
principle in the solutions of FI publications 108965 and 112700 is the use of a
threaded joint. However, using a threaded joint results is relatively laborious, in
other words it is relatively laborious to fit parts together and then rotate one
part in relation to another in such a way that required attachment is achieved. It
is to be noted that in real situations there may often be situations where the
users of a mortar or the support persons of mortar users must act extremely
quickly. Further, it is to be noted that automation of a threaded joint implemen-
tation is not an easy task.

[0007] An object of the invention is to provide an arrangement for
supporting a mortar shell into the barrel of a breech-loading weapon, by means
of which drawbacks of the prior art can be eliminated. This has been achieved
with an arrangement which is characterized in that the mechanical joint be-
tween the connecting piece and the support piece has been formed by means
of cotter attachment.

[0008] It is an advantage of the invention, above all, that the inven-
tion allows time-consuming rotating to be avoided, and still, a joint is provided
which tolerates normal environmental stresses without opening. Further, an
advantage of the invention is that it is structurally simple and, further still, that
the solution can be automated fairly easily.

[0009] In the following, the invention will be explained with reference
to the examples of the figures in the attached drawing, whereby
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Figure 1 shows a principled view of a mortar shell supported into the
barrel of a weapon by means of a first embodiment of the arrangement accord-
ing to the invention;

Figure 2 shows a principled view of a second embodiment of the ar-
rangement according to the invention; and

Figure 3 shows a principled view of a third embodiment of the ar-
rangement according to the invention.

[0010] Figure 1 shows a principled view of a first embodiment of the
arrangement according to the invention. A mortar shell 1 is arranged into a bar-
rel 2 of a breech-loading weapon. The weapon may be, for example, a mortar
where the inner surface of the barrel is substantially smooth. The weapon may
be placed in an armoured vehicle, for instance. The rear part of the mortar
shell 1 is provided with a tail tube 3 and a tail 4. The tail 4 comprises one or
typically several guiding fins 5 for affecting the trajectory of the mortar mortar
shell 1. Figure 1 shows the mortar shell only by way of principle, and thus it is
obvious that details of the construction of the mortar shell may deviate from the
structure of Figure 1. For the sake of clarity, the breech of the weapon and
other details are not shown in the figures.

[0011] The above aspects as well as other aspects relating to the
details of the mortar shell and the weapon are included in the general expertise
of a person skilled in the art, so they are not described in more detail in this
context.

[0012] In the embodiment of Figure 1, the tail 4 of the mortar shell is
provided with a support piece 6, with which the mortar shell 1 is retained in
place in the barrel 2 until it is fired. A rim flange 7 in the support piece 6 pre-
vents the mortar shell from moving forwards in the barrel 2 when the barrel 2 is
directed horizontally or downwards. The support piece 6 is dimensioned in
such a way that it tolerates the forces not only the loads caused by the mass of
the mortar shell but also any forces caused by vibration and acceleration.

[0013] In addition to the above elements, the embodiment of Figure
1 also comprises a connecting piece 8 arranged to be attached both to the
mortar shell 1 and to the support piece 6 and thus to attach the support piece 6
to the tail 4 of the mortar shell by means of a mechanical joint, and further to
retain the mortar shell 1 in place in the barrel 2 by means of the rim flange 7,
as described above.
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[0014] In the embodiment of Figure 1, the connecting piece 8 is at-
tached to the mortar shell 1 by means of a separate attachment piece 9. By
means of the separate attachment piece 9, also a primer 10 has been installed
in place at the end of the tail tube 3 of the mortar shell. The separate attach-
ment piece 9 has been installed in place by means of a threaded joint. Nor-
mally, when mortar shells are fired with a mortar, a firing mechanism 17 of the
mortar strikes the actual primer 10, as a result of which a propelling charge 11
is fired and the mortar shell 1 is thrown out of the barrel. The primer firing
mechanism 17 can be any suitable solution. In this context, the solution princi-
ple disclosed in FI patent publication 108965 is referred to as an example.

[0015] In the embodiment of the invention according to Figure 1, the
connecting piece 8 has a thin flange part 8a arranged to remain between the
end of the tail tube 3 of the mortar shell and the separate attachment piece 9,
whereby the connecting piece is attached to the mortar shell 1.

[0016] The support piece 6 comprises, in addition to the rim flange
7, also an end part 12 and a central sleeve part 13. The rim flange 7 forms a
circular extension of the end part. The sleeve part is positioned in the middle of
the end part in such a way that it protrudes axially from the support piece 6.

[0017] The connecting part 8 is, in the embodiment of Figure 1,
formed as a part whose one end is attached to the tail of the mortar shell, as
described above, the inner surface of the other, substantially cylindrical end
being arranged to surround the sleeve part 13 of the support piece 6 and to
press simultaneously against the outer surface of the sleeve part, as described
in Figure 1.

[0018] In accordance with an essential idea of the invention, the
mechanical joint between the connecting piece 8 and the support piece 6 is
formed by means of cotter attachment 14. The cotter attachment 14 is formed
by means of at least one attachment cotter 14a and cotter holes formed in the
connecting piece 8 and the sleeve part of the support piece 6. The embodi-
ment of Figure 1 shows, in a principled manner, an application where there are
several attachment cotters 14a, whereby the cotters are arranged at a distance
from each other in the direction of the periphery of the support piece 6 and the
connecting piece 8.

[0019] Thus, the support piece 6 is attached to the tail of the mortar
shell 1 with a mechanical joint by using the connecting piece 8.
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[0020] In connection with the connecting piece 8, there is a point ar-
ranged to yield in a firing situation and thus to allow the mortar shell to be de-
tached from the support piece 6. In the embodiment of Figure 1, the above-
mentioned point may be, for example, a thin flange part 8a which is dimen-
sioned in such a way that it forms a point which yields in a mortar shell firing
situation and allows thus the mechanical joint between the mortar shell 1 and
the support piece 6 to open.

[0021] The above-mentioned point dimensioned to yield in a firing
situation may also be formed by means of a cotter joint 14, in other words by
dimensioning the cotters 14a of the cotter joint in such a way that the cotter
joint yields in a mortar shell firing situation.

[0022] The basic idea of the invention shown in Figure 1, i.e. the
cotter joint between the support piece 6 and the connecting piece 8, can also
be applied in a slightly different manner. Figure 2 shows, in a principled man-
ner, a second embodiment. In Figure 2, the same reference numerals are used
in corresponding points as in Figure 1. Figure 2 only shows the tail part of the
mortar shell and structures relating to it. In the embodiment of Figure 2, the
mechanical joint between the connecting piece 8 and the separate attachment
piece 9 attached to the tail 4 of the mortar shell is formed by means of match-
ing threads arranged on the outer periphery of the separate attachment piece
9 and on the inner surface of the connecting piece 8. The threads form a
threaded joint 15. The threads of the threaded joint may preferably be dimen-
sioned in such a way that the threads yield in a firing situation.

[0023] In the embodiment of Figure 2, the point yielding in a firing
situation may, in principle, be formed in the same way as in the embodiment of
Figure 1, in other words by means of a cotter joint 14 or by forming a threaded
joint 15 in such a way that the threads yield, as described above. For example,
the connecting piece 8 may be manufactured of such a material that its threads
forming a part of the threaded joint 15 break or is shaped when a mortar shell
is fired. The connecting piece 8 may also be manufactured of such a material
that it is always in a firing situation that part of the arrangement which yields or
breaks and thus causes the mortar shell to be detached from the support piece
6 in a firing situation.

[0024] Figure 3 shows a third embodiment of the invention. In Fig-
ure 3, the same reference numerals are used in corresponding points as in
Figure 1 and Figure 2. Figure 3 only shows the tail part of the mortar shell and
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structures relating to it. In the embodiment of Figure 3, the connecting piece 8
is provided with a weakening part 16 dimensioned in such a way that the con-
necting piece breaks by this point in a mortar shell firing situation. The weaken-
ing point 16 may be, for instance, a groove extending around the connecting
piece in the direction of the periphery. The weakening point enables determi-
nation of the point where the yielding or breaking takes place in a firing situa-
tion.

[0025] With relation to the prior art, an essential idea of the inven-
tion is specifically that the joint between the support piece 6 and the connect-
ing piece 8 can be provided quickly and without time-consuming rotation steps.
The invention also enables preferred automation of the attachment between
the support part and the connecting part in an easy manner.

[0026] The embodiments of the invention shown in the figures are
not, by any means, intended to restrict the invention but the invention may be
applied completely freely within the scope of the claims. Details of the exam-
ples of Figures 1 to 3 may also be combined completely freely etc.
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CLAIMS

1. An arrangement for supporting a mortar shell into a breech-
loading weapon barrel (2), the arrangement comprising a support piece (6)
provided with an edge flange (7) and to be attached to the tail of the mortar
shell (1), whereby the arrangement further comprises a connecting piece (8)
between the support piece and the mortar shell tail, which connecting piece is
arranged to be attached to the mortar shell and the support piece and thus to
attach the support piece with a mechanical joint to the mortar shell tail, there
being, in connection with the connecting piece (8), a point which is arranged to
yield in a firing situation and thus to allow the mortar shell (1) to be detached
from the support piece (6); and a firing mechanism (17) for firing the actual
primer (10) of the mortar shell, characterized in that the mechanical
joint between the connecting piece (8) and the support piece (6) has been
formed by means of cotter attachment (14).

2. An arrangement according to claim 1, characterized in
that the cotter attachment (14) is formed by means of at least one attachment
cotter (14a).

3. An arrangement according to claim 2, characterized in
that the cotter attachment (14) is formed by means of several attachment cot-
ters (14a) which are arranged at a distance from each other in the direction of
the periphery of the support piece (6) and the connecting piece (8).

4. An arrangement according to claim 1, characterized in
that the cotter joint (14) is dimensioned in such a way that it forms a point
which yields in a firing situation.

5. An arrangement according to claim 1, characterized in
that the connecting piece (8) comprises a flange part (8a) which is, by means
of an attachment piece (9) to be arranged in the tail of the mortar shell, ar-
ranged to attach the connecting piece to the mortar shell, the flange part (8a)
being dimensioned in such a way that it forms a point which yields in a firing
situation.

6. An arrangement according to claim 1, characterized in
that the connecting piece (8) is provided with a weakening point (16) dimen-
sioned in such a way that it forms a point which yields in a firing situation.
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7. An arrangement according to claim 6, characterized in
that the weakening part (16) is a groove extending around the connecting
piece (8) in the direction of the periphery.

8. An arrangement according to claim 1, characterized in
that the connecting piece (8) is made of a material which yields in a firing situa-
tion.

9. An arrangement according to claim 1, characterized in
that the connecting piece (8) is arranged to be attached to the attachment
piece (9) arranged in the tail of the mortar shell by means of a threaded joint
(15), the threaded joint being dimensioned in such a way that the threads yield
in a firing situation.
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