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[ 0002] A nortar can be arranged on a novabl e base, such as an arnored

vehi cl e, aFiFnw OF THE INVENTION be noved conveniently fromone place to
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OF THE | NVENTI ON 25 l\thOOB The object of the present invention is to
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one Ion%;tudi nal shaft, the shaft b_eéﬁr'}g adapt abl e 'su stanrHJ_aIIy )
| ongi t ddi nIRCYMERt i sainty aYVhenethe, intenioR i§ fQ Yee @nortgr TQTENch¥RHcay ng
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t he WO 200440 08464g&1ChHé Fit200880p8tehd 5,503,080 discloses a support member at-
tachable by means of friction to tail fins in the mortar shell. However, the fric-
20 tion joint taught by the publication does not achieve sufficiently reliable attach-
ment of the support member. Furthermore, the dimensions of the support
member and the tail fins show at least some deviations due to the manufac-
ture, which cause variation in the magnitude of the attachment force.

BRIEF DESCRIPTION OF THE INVENTION

25 [0003] The object of the present invention is to provide a new and
improved support member for supporting a mortar shell into the barrel of a
breech-loading weapon, and a method for attaching such a support member.

[0004] The support member of the invention is characterized in that
the means for attaching the support element include at least one attachment

30 piece; the attachment piece including at least one longitudinal shaft, the shaft
being adaptable substantially longitudinally to the mortar shell, and a first end
of the shaft being supportable to the support element; and a second end of the
shaft of the attachment piece including a support portion transversal to the lon-
gitudinal axis of the mortar shell for supporting the attachment piece to the



2 front surface of the guiding fin; and the attachnment piece including at

| east one predeterm ned defornable point allowing a fired nortar shell to
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characterized by supporting 5 the support nenber to the front surface of
at least one guiding fin by means of at |east one attachnment piece
arranged between the support element and said front surface. [0006] The
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due to the manufacture of the mortar sheII does not affect the magnitude of the

attachment forces and the fastening of the support member as critically as in a
friction-locked solution. In the inventive solution, attachment forces are rela-
tively easy to manage. A further advantage of the invention is that the support

25 member is easily and rapidly attachable to the tail of the mortar shell even un-
der difficult circumstances.

[0008] The essential idea of an embodiment of the invention is that
the attachment piece is provided with a weakened point, which is arranged to
break or bend when the mortar shell is fired. The weakening can be provided

30 by arranging a portion having a smaller cross-section at the predetermined
point. The weakening ensures that the attachment piece breaks or bends at
the preplanned point, and that the deformation takes placed in a controlled
manner and not until a higher force than the preplanned attachment force is di-
rected to the attachment piece. This ensures that the attachment piece or its

35 parts do not under any circumstances follow the fired mortar shell, and do con-
sequently not damage the weapon or affect the aerodynamics of the mortar



WO 2004/ 003454 PCT/ F12003/ 000519 3 shell. [0009] The essential idea of an
enbodi nent of the invention is to ar- range the attachnent piece to forma
| oop ar ouww Ab4/msasit one guiding fin. [0010] The essenth@lFiR@ea0si9 an
enbodi nent of the invention is that 5 the shaft and the support portion
forma substantially T-shaped portion at the front end of the attachnent
piece. This allows the shaft to be arrapged be- tween two adjacent guiding
fins, the transverse support portion being, in turn, supportable against
t he front $H of adjacent guiding fins. [0011] The essential idea of an
enbodi ment of the invention is that 10 the support member includes a
support ring to wiPBA91 hie esgeniialdden ot ar emhodimenheithedneetiands deigpor t ed,
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2 mor tar <o SESPORE AR beEs: ThE Mevinuie HaRd BERTERGeR e o
into the btwaeel twor adjasenbouniding tins.cthe transxerssr syyepart portiarhkeiagi i tirew of an
arrangene r apart, Figure 3
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rear part BRIEMPERCERIFTIONOF THESFIGFWRESi ded with a tail tube 3 and a tail
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drawings, in which
Figure 1 schematically shows a mortar shell supported by means of
the support member of the invention into the barrel of a weapon,
Figure 2 is a perspective schematic view of an arrangement of the
20 invention with the parts drawn apart,
Figure 3 schematically shows the arrangement of Figure 2 assem-
bled and attached to a mortar shell,
Figure 4 schematically shows the principle of a second attachment
piece of the invention, and
25 Figure 5 schematically shows the principle of a third attachment
piece of the invention.
[0013] For the sake of clarity, the figures show the invention in a
simplified manner. In the figures, like parts are denoted by like reference num-
bers.

30 DETAILED DESCRIPTION OF THE INVENTION

[0014] In Figure 1, a mortar shell 1 is arranged in a barrel 2 of a
breech-loading weapon. The weapon can be a mortar, the inner surface of the
barrel 2 being substantially smooth. The rear part of the mortar shell 1 is pro-
vided with a tail tube 3 and a tail 4. The tail 4 comprises one or typically sev-

35 eral guiding fins 5 for affecting the trajectory of the mortar shell 1. The details



WO 2004/ 003454 PCT/ F12003/ 000519 4 of the construction of the nortar shell
1 may deviate fromthe structure shown in the figure. For the sake of
clarity, woeobs/@seds of the weapon and other details aredamnR®bomsio At the
tail 4 is attached a support nenber 6 of the invention for keeping the
nortar shell | in place in the barrel 2 until it is fired. Arimflange 7 5
in the support menber 6 prevents the mytar shell 1 fromnoving forward in
the barrel 2 when the barrel 2 is ainmed horizontally or even if the barrel
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erse 1 n Vet Praforttlgn Ha Abeledin s wgreEshol e Mo g O BRhRle 15,
the inner aiioa\rreinelFigufes Hansllibevmpnisesmwupeoﬁ_rebmhdetwm shppont eiagd<H, aaldl owi ng
onser S RERA e 43ct0 1he S BEARR nal L eRrigY S B i T
| east part10 ean bresalegtpd pcsprding torihe: rgauipd igttaghment éorsetanddheinvsnlrr it. oOn
t he ot her ckfequbingmngcs_sone cases the outer mantle 12 is hardly required at
Lo Tor e, ashah shehod ARk SR Re b i ] S e
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18 i s provtheasdiswi 4 hinside thealsleeve is arranged a firing mechanism 15, which may
comprise an intermediate firing pin. The firing pin of the weapon may be ar-
ranged to strike the primer of the mortar shell 1 via said intermediate firing pin
and fire the propelling charge of the mortar shell 1. Other firing mechanisms
25 known per se in the art can naturally be applied. For the firing mechanism 15,
the inner diameter of the sleeve 13 may be provided with threads, allowing the
firing mechanism 15 to be detachably driven into the sleeve 13. The outer
mantle 12 in the support element 8 may be dimensioned to allow at least part
of the tail 4 of the mortar shell 1 to be settled inside it. On the other hand, in
30 some cases the outer mantle 12 is hardly required at all. Furthermore, the bar-
rel 2 of the weapon may be provided with a groove, wherein the rim flange 7
included in the support element 8 can settle once the mortar shell 1, provided
with the support member 6, is loaded into the barrel 2.
[0017] The support ring 9 comprises a front surface 16, a rear sur-
35 face 17, and a middle hole 18. The middle hole 18 is provided with internal
treads 19, which correspond to the external threads 14 in the sleeve 13 of the



treads 19, which correspond to the external threads 14 in the sleeve 13 of
the WO 2004/ 003454 PCT/ F12003/ 000519 5 support elenent 8. The support ring
9 can be pwsiobd/aresd relative to the guiding fins 5 by rEanE@B/o@sy ecti ons
30 provided with slots. Furthernore, the outer circunference of the
support ring 9 may include notches 20 or other position- ing elenments for
positioning the attachnent pieces 10. If1 addition, the notches 5 20 may
serve to hold the attachnment pieces 10 1n place and thus facilitate the
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once the finrthaguppert pirdioni@2adencd el ajorfr pinell Bissfids thédrombipipp 28 ofenber 6
assenbl ed {#BYAing fin 5 breaks the support portion 22, and substantially no material
belonging to the support member 6 is discharged with the mortar shell 1, po-
tentially causing damage to the barrel 2 of the weapon or affecting the trajec-
25 tory of the mortar shell 1. The attachment piece 10 may further comprise flaps
25 that support the attachment piece 10 against the tail 4 of the mortar shell.
The attachment piece 10 can be manufactured from a metal plate by cutting
and bending. Alternatively, it can be cast of metal. Furthermore, the attach-
ment piece 10 may be made from a plastic material for instance by injection
30 molding, or it may be a composite structure. The attachment piece 10 is di-
mensioned to endure the required attachment forces, but, on the other hand,
breaks by action of a predetermined force thus allowing the mortar shell 1 to
be detached from the support member 6 once the firing has taken place.
[0019] Figure 3 shows the support member 6 assembled and at-
35 tached to the tail 4. For the sake of clarity, the firing mechanism 15 is not
shown in Figure 3. The support member 6 is installed as follows. The support



35 tached to the tail 4. For the sake of clarity, the firing mechani sm 15
Is not shown in Figure 3. The support nenber 6 is installed as follows.
The suppowo Wov@B3es 003454 PCT/ F12003/ 000519 6 ring 9 irCTiie@s/oesianged in
place, its first surface 16 being against the read end 31 of the tail tube
3, and the rear parts of the guiding fins 5 extending into the slots of
the projections 30 in the support ringg. Said slots nay be dinensioned to
keep the support ring 9 in place by the action of friction during the
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the mortar shell 1 and the support member 6.
[0020] There are typically at least two attachment pieces 10 and
they are arranged substantially symmetrically relative to the longitudinal axis A,
whereby the attachment forces are evenly distributed. When needed, the at-
25 tachment piece 10 may, however, be formed as one uniform piece comprising
two or more substantially symmetrically formed shaft portions 21 and support
portions 22.
[0021] The support ring 9, the support element 8 and the firing
mechanism 15 can typically be used several times to fire mortar shells 1. Only
30 the attachment pieces 10 may damage during firing, wherefore they are re-
placed for each mortar shell 1.
[0022] Figure 4 is a top view of a second solution for attaching the
support member 6 to the guiding fin 5 of the mortar shell 1. In this embodiment,
the shaft potions 21a and 21b of the attachment piece 10 are not connected to
35 one another at their front ends, but each shaft portion 21a and 21b comprises
a special transverse support portion 22. Also in this case, the guiding fin 5 is



t he shaft potions 21 a and 21b of the attachnent piece 10 are not connected
to 35 one another at their front ends, but each shaft portion 21 a and 21 b
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[0024] The drawing and the related description are only intended to
illustrate the inventive idea. The details of the invention may vary within the
scope of the claims. Accordingly, the attachment piece may be connected to
the support element in another manner than by the support ring as shown in
25 the figures. Furthermore, the rear end of the attachment pieces can be con-
nected by means of screws or the like to the support ring or the like member.



5 firing the actual primer of the nortar shell, at |east one attachnent
pi ece for attaching the support elenent to at |east one guiding fin

di sposed wio 10heo3add of the nmortar shell, the attachnmentrquEe®soosiudi ng at
| east one | ongitudinal shaft, the shaft being adaptable substantially
longitudinally relative to the nortar shell, 10 and a first end of the

shaft being supportable to the support 83I enent; and a second end of the
shaft of the attachnent piece including a support portion transversal to
the |l ongitudinal axis of the nortar shell for sup- porting the attachnent

pi ece to tWeAT P9CIUKMEAS fs:0f the guiding fin; and the attachnent piece
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L wher gi mirrdetrdoicaialhiengifib méndrdrged in the support portion, and
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sai d adj adgeeambegni ding fins. 7. The support nenber of claim1, wherein the
support menber iNy The support member of claim 1, whose attachment piece includes
a predetermined weakened point, at which the attachment piece is arranged to
break by the action of forces caused by firing the mortar shell.
20 3. The support member of claim 1, wherein
the deformable point is arranged in the support portion,
and wherein the area of the cross-section at the deformable point is
smaller than in other portions of the attachment piece.
4. The support member of claim 1, wherein the support portion or
25 shaft of the attachment piece is arranged to bend relative to each other and to
release the attachment between the attachment piece and the guiding fin by
the action of forces caused by firing the mortar shell.
9. The support member of claim 1, wherein
the shaft of the attachment piece includes a longitudinal first shaft
30 portion and a second shaft portion,
and the second ends of the shaft portions are combined to one an-
other by a transverse support portion, the attachment piece forming a loop that
is adaptable around at least one guiding fin.
6. The support member of claim 1, wherein the shaft and support
35 portion of the attachment piece are arranged at one end of the attachment
piece substantially T-shaped, whereby the shaft is adaptable between two ad-



cludes a support ring for supporting at | east one attachnent piece to the
sup- 5 port elenent, the support ring includes a front surface, a rear
surface awd moavwd454dl e hol e provided with first threads,paiiazdosoosisurf ace
of the support ring is adaptable on the side of the rear surface of the
tail of the nortar shell, 10 the first end of the attachnment piece is
provided with at |east one transverse gortion that is supportable against
the rear surface of the support ring, the Iongltudlnal aX|s of the support
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adapting athsedss, andi al | y | oop- shaped attachnent piece around at | east one
gui dingsfin. the sleeve of the support element is drivable into the middle hole of
the support ring, whereby the front surface of the sleeve is arranged to settle
against the rear surface of the tail of the mortar shell and pull the support ring
and the attachment piece backward for tightening the support member at the
tail of the mortar shell.
20 8. The support member of claim 7, wherein
the support ring includes first positioning members for positioning
the support ring at a predetermined position relative to the guiding fins of the
tail of the mortar shell,
and the outer circumference of the support ring includes second po-
25 sitioning members for positioning each attachment piece at a predetermined
position relative to the support ring.
9. A method for attaching a support member to a mortar shell, the
method comprising:
attaching the support member to the tail of the mortar shell, the
30 support member including a support element provided with a rim flange and a
firing mechanism;
supporting the support member to the front surface of at least one
guiding fin at the tail of the mortar shell by means of at least one attachment
piece arranged between the support element and said front surface.
35 10. The method of claim 9, comprising adapting a substantially loop-
shaped attachment piece around at least one guiding fin.



