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. [0002] A mortar may be arranged on an appropriate moving
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[0004] Due to the above aspects, it would be preferable to be abie, 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 patent publication
5 503 080. In this known solution, a separate guide and attachment 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 projectile tail is inserted into the notches, whereby
the tail is attached to the



2 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 gf the guiding fins of a mortar shell, for example,
which causes variation in friction forces and thereby in the magnitude of the attachment force of the
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which connecting piece Is arrange e atta to'the mortar shell and the support piece and thus
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of the&%ﬁ%&?n%eé’ r%%?trgrc ts%rcl-:ﬁlei%tlg %ngtl}gﬁ'e?%f a breech-loading weapon, by means of which
drawbacks of the prior art can be reduced or eliminated. in an embodiment, this has
been achieved with an arrangement which is characterized in that the mechanical joint
between the conneciing piece and the support piece has been formed by means of
cotter attachment.
[0007a] According to one aspect of the present invention, there is provided
an arrangement for supporting a mortar shell into a breech-loading mortar weapon
barrel, the arrangement comprising a support piece provided with an edge flange and to
be attached to the tail of the mortar shell, the support piece being arranged to keep the
shell in place in the barrel until it is fired, 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 fo
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 vyield 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, characterized in that the



mechanical joint between the connecting piece and the support piece has been formed by means of
cotter attachment. [0008] It is an advantage of embodiments of the invention, above all, that the
invention allows time-consuming rotating to be avoided, and still, a joint is provided which tolerates
normal environmental stresses without opening. Eurther, an advantage of the invention is that it is
structurally simple and, further still, that the soluti%ﬂ can be automated fairly easily. [0009] In the
followigcoamoalnmntdetwes i tonndtingaxsikenaadiie irdorpmt lecthbasbepeioong figures
in the pitasbaAdor et rsRateivent. Figure 1 shows a principled view of a mortar shell
supporied into thfoBiFl ol 3 gaben dunerns pha ishenperiment e arsnogmenL Apeording o
e invention; ilgure 2 shows a principled view of a'second embodiment ot the arrangement
accord‘ﬁw@@éi@ﬁeﬁqmigm@ﬁgnsuming 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 soiution can be
automated fairly easily.

f0009] In the following, embodiments of the invention will be explained with
reference to the examples of the figures in the attached drawing, whereby



Figure 3 shows a principled view of a third embodiment of the arrangement 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 barrel 2 of a breech-loading weapon. The weapon may
be, for examMPR2UMBIE where the inner surface of the barrel is substafdif§i&#8EWf “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 showssthe 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 @6 tBEMYESCR BRI A X EMORT SN OiRE SHELLALRDR IS SRS in the

figures. [l of revedapee dgpeetsrasoivelfies ethisodispttefriiatargptagdeatétadscofithe mortar
shell and the wggremarmiFisied in the general expertise of a person skilled in the art, so they are
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forwards in the barrel 2 wtigar¢éhd baoek 2zipdireicied iz aritallihod dowmdards) t Thfetlsaipport piece 6 is
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attached both @RRIRTERAT FFRAAINIP (8B \QIH S DIRIE BT SIS & A088E tRPRIBBbIt piece 6 to
the tail 4 of thereh@riair shelidop foedngiof eapechant algeimp andyfinehdortexatainehe morar shell 1 in

place in the bajigbe:ndMpaBsRiHAstn tHanse &l asdleseshbesd pRasottt The weapon may
be placed in an armoured vehicie, 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 inciuded in the general expertise
of a person skilled in the art, so they are not described in more detail in this
confext.

[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 joads caused by the mass of
the mortar shell but also any forces caused by vibration and acceleration.

[06013] In addition to the above elements, the embodiment of Figure
1 also comprises a connecting piece 8 arranged {0 be attached both to the
mortar shell 1 anc 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 piace in the barrel 2 by means of the rim flange 7,
as described above.



[0014] In the embodiment of Figure 1, the connecting piece 8 is attached 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 attachment
piece 9 has WEEHHEPAAEY in place by means of a threaded joint. Normallg¢ #/knopriseen’ 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 coptext, the solution principle disclosed in Fl patent
publication 108965 is referred to as an example. [0015] In the embodiment of the invention
according to Figure 1, thd ¥t datihg siebegmasofifrotaade pertcanatingadacerénmaii-between the
end of the tail tisat&iofthieemooiaasbetiandthenseparetenasigsivanent fiepen8nwhreby ey connecting
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sleeve part 13 of %hedsuR ort |ecert6a dﬁ) ress simultaneo ?ﬁ/ ainst the otter sutface of the
sleeve part, as'%eggrlb%dgm iguig'gr she _[gdi rﬁ\ﬁ%c%%ﬁrc ?Na}?ﬁrg?j‘e niAMaed8tghe
invention, the MRINANEER jbint B RFcaRVGE Ebe SeliviippidediBasentsststispeniyieseperisiformed by
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attachment colter L4a anchaabeiales EBIEAENIS FRIMGENNE PR AARIdIGIRe Yeart of the
support piece 6, Thecef\mbod Flﬂq re 1 shows, in %%{)I’IFICI led manner, an ?gpllcatlon where
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there are severcaﬂna'}?ac'ﬁ%gﬁ?lr%egEL’%SI W#&?QB? HREORALANAERHGERT RHREHCE Fom each
other in the dir€860ff dPen@ib&mphergshenegtippshadiess dnanseprraisrmitatimggnesieee 9, [0019)
Thus, the suppehepisnetbesatiaattitd oidbe kniknhthediontas shetst vy a mechanical joint by using
the connecting piece 8. 19016] 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 middie 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.



5 [0020] In connection with the connecting piece 8, there is a point arranged to yield in a firing
situation and thus to allow the mortar shell to be detached 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 dimensiort¥d #%8#ER & way that it forms a point which yields in a mortaPSHERMMGWiIthation 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 dimensioging 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 Figurd®@24d  itheccoestpsinyiBetie sarthecingpusceiScderans thedddhfecting piece
8, can also be eppjist in vatightly fiiffgremntatannerd Figuré2atibavisei marpimstigle tonpangier, a second

embodiment. IR RN SAMGHSHESRILE AIUMSFRISAEJRFAM SPERRPANAINGPaIRISAS in Figure
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attached to thestﬁﬂ@dﬂtﬁéqzi\@rtﬂﬁgﬁéﬁtiﬁf@ﬁﬁ@o%%ﬁ’é%(& welthingtrresas aircihfiédton the outer
periphery of theisepimmatenati@itiwsehtpitte daridnitah@innbesustacéef theteorshedtingipiece 8. The
threads form aity %gggmgés'{@gég@ads of the threaded joint may preferably be dimensioned in
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such a way that the thre ield.in a firing situation. . J0P23] In the embodiment of Figure 2, the
point yielding in a firing situ %ﬁﬁq—rhgy?%r? %%Tr%?ﬁ?é?%eedfgpﬁeégﬂ’ 3'88%%{5?/39%% R %é{%ﬁbodiment of
Figure 1, in otHa{URHRAS BV NTEMh B TIEEHY Imeans ¥ 1R $ekidg Al thfe dd6d RIWasisbsuch a way
that the threadsiyielts iasiogsbsbesttatsove akar teraoolke, ihiatconsecting wisce8tniay bettmanufactured

of such a mateppltrliis HEcRESLREANOR IR E RGIS threaded joint 15 break or is shaped when a
mortar shell is fired. Thelf cI]Lplg %iece 8 ma%fa{ obhem nufagtured.ofg.uch a(j‘nateri | that it is
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always in a firing situation that par %Seicairdrg geme%t”\}\yf% Oﬂe? Q%P.B?e .lgsué% tHi% ¢Xuses the
mortar shell to BE8EIQEHREEIRHES SPRBR hIieeesS PAiif) CARRRING Piecgdd2eAFRISPe 3 shows a
third embodiméet apphedrinentbghin Bifjeren3 rtizesamEigefer@nseonsmieralpaneipisedritan-

corresponding RainisRedMd K ERJiRBAIHI R ZFIYHE Spbyrshpursthe Ribrast abthedgortar shell
and 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.

[0022] In the embodiment of Figure 2, the point yielding in a firing
sftuation 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 & materiai 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 moriar shell to be detached from the support piece
6 in a firng 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



6 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 connecting piece breaks by this point in a
mortar shell firing situation. The weakening point 16 may be, for instance, a groove extending around
the connecti¥§ platesf¥he direction of the periphery. The weakening poftft EREBESWETErmination of
the point where the yielding or breaking takes place in a firing situation. [0025] With relation to
the prior art, an essential idea of the invention is specifically that the joint between the support piece 6
and the connecting piece 8 can be provided quickly agd without time-consuming rotation steps. The
invention also enables preferred automation of the attachment between the support part and the
connecting par® iy GHBaSHATESNE: it In thgcupBpTReahMdiRHEN S JReHOMMRSHIEhEABVE in the

figures are notjshyranigienesits dvenadeditg reetrité theneveiotied buttiud inwvenyitnatay lerapplied
completely fregly WHEipidae Brome YyiiaCRIMsnREAERA dheIFRABRIRSRIRIgHIE S MRhmay also be
combined comRIge tggfn{%%lymeé?'bg,c%ldﬁlrlz\g%nce, a groove exiending 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.
[6025] 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 aiso be combined completely freely etc.



1. An arrangement for supporting a mortar shell into a breech-loading mortar weapon barrel, the
arrangement comprising a support piece provided with an edge flange and to be attached to the tail of
the mortar shell, the support piece being arranged to keep the shell in place in the barrel until it is fired,
whereby the arrangement further comprises a cognecting 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@rtiMies to attach the support piece with a mechanical joint to the mortar shell tail, there being,
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2. An arrangement according to claim 1, characterized in that the
cotter attachment is formed by means of at least one attachment cotter.

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

4. An arrangement according to claim 1, characterized in that the
cotter joint 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 comprises a flange part which is, by means of an attachment piece to
be arranged in the tail of the mortar shell, arranged to attach the connecting piece to the
mortar shell, the flange part 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 is provided with a weakening point dimensioned in such a way that it
forms a point which yields in a firing situation.



8 7. An arrangement according to claim 6, characterized in that the weakening part is a groove
extending around the connecting piece in the direction of the periphery. 8. An arrangement
according to claim 1, characterized in that the connecting piece is made of a material which yields in a
firing situation. 9. An arrangement according to claim 1, characterized in that the connecting
piece is arranged to be attached to the attachment piece arranged in the tail of the mortar shell by
means of a threatleAfoidtranganmentiagjoirtinging eifigndorel rauet & niggatsht imdatelitss yield in

a firingyeBuahMYy part is a groove extending around the connecting piece in the direction of the
periphery.

8. An arrangement according to claim 1, characterized in that the
connecting piece is made of a material which yields in a firing situation.

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



