1 ARRANGEMENT FOR SUPPORTING SHELL INTO BREECH-LOADING WEAPON BARREL
[0001] The invention relates to an arrangement for supporting a shell into the barrel of a
breech-load%%%%%g_qhthe arrangement comprising a support piece that is provided with an edge
flange and is'10 b fastened to a tail of the shell, the support piece further’&dEFIEHE Y Hring
mechanism for firing the actual primer of the shell, the arrangement further comprising a connecting
means between the support piece and the shell tail, the connecting means being arranged to fasten to
the shell and to the support piece and thus to fasten the support piece with a mechanical connection to

the shell tail, th necti eans comprising at least one shank part having a first end and a second
end, the first e%&%ﬁgﬂ%aﬁ% ﬁ%ﬁ%%ﬁ'&(&%‘ﬁ ﬁf&eg&ﬁ%& NRYEARRMNhe second
end to the shelP@RtRRk fastening between the first end of the shank part and the shell being arranged
to yield in a firing situatiopggioug ameblingHieslewstugemt @ht@réhg%em 3@ SUPPBHIRLLES- _
10002] A mortag gy he FEANLIRY B1A 069U TRURG base JoListance i dn ayoured vehice,

rsin
whereby the mortar can be moved from one place to another’in a preferre mannetpaﬁd,go% the other

hand, quickly t3HRHRHESR 43t SPnPERVRE I ML E98E dlalapIens 5 48rdpiRateardrtfring or to a
new emplaceri@htof the goeh3hg sieevy rierafisthesucnetbdaiagnviable estaitiEmdboften easy
to moulnt Tuffinemg/th@wwmﬁéMem‘ﬁ%wEIW@@Q%Q%MFMQHH@P%@@%?BSEA for
example. In sugh a. t | ament is.often insufficient against

. threats that areﬁfga%ﬁgﬁglv%%@ a%#@t%%ﬁ&én%ﬁéﬁ %r?glsg%o?z%ﬁg?{gﬁi@r@ f%rzpéi%%%?gnectmg [0004] Due

to the above aSpRRtS HFOhAETaRESHJASERIGHR (i PR Hheterisldad eSHBROM RiasseaIf dBYS-bore barrel
mortar for firindeafestentifechauiontapdicecith withedinecidayiowreediavdén thensivedirtsl, Sueh firing is
not p_osslible wigarneliigr ineamoBBRALSIsalian basayse %ﬁl}%&%dé@i bﬂgﬁsff&‘iie{&aéﬁ@h%” does not
stay in place i r r har, ide forward in t rrel in sugh a manner
that it can no Ir:)sr%}%ﬁ @egﬁ%dq.ﬂé q{rg{[gé%g% %oﬁgégﬁ%%g’ Rave %%%?pgro%/?dz %P S%| eg the above

problem. As arF&RBRTHREINRIER A0 foRECHNE SoddBritastisic@in 06 fBatenineUrHMERM 5 503 080
may be mentioifedfingt sl lefoive sbiuiopard sefdreates yelidecdmny dastemixigtpigietisruaeitingthe tail of
the mortar sheitTagopoluiiercisabasgdranubiadtsadaftepiehes-iimensianed agetdingdo the shell tail,
1.€. [0002] A mortar may be arranged on an appropriate moving base,

for instance in an armoured vehicie, 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.

[06003] 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 that are farther away,
antitank defences, tanks or other artillery, for example.

[0004] Due to the above aspects, in some situations, it would be
preferable to be able to a use 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 unrified barre! of the mortar, but may
slide forward in the barrel in such a manner that it can no longer be fired.

[0005] Various solutions have been provided for solving the above
problem. As an example of known solutions, the solution disclosed in US pat-
ent publication 5 503 080 may be mentioned. In this known solution, a sepa-
rate guide and fastening piece is used in the tail of the mortar shell. The solu-
tion is based on the use of notches dimensioned according to the shell talil, i.e.



- 2 the shell tail is inserted into the notches, whereby the tail is fastened to the notches by means of a
friction connection. A drawback of this solution is that the above-mentioned friction connection does
not provide a sufficiently reliable fastening, which results in the reliability of the performance of the
shell being insufficient. In this context, it is to be noted that there are always some variations for
instance in the_ dimensiaons of th iding fins of a mortar, shell that result from the manufacture and
cause variatioﬁrﬁ]gmS rﬂ%{gizr’?lcﬁgo%?%?%egs%égﬁggt g?e%f h \ﬁ?]g %ﬁ%&%&%@ gf‘?ﬁ%e asten it;r]lge Po‘%g B¥ the mortar
shell.  [doosleasicleniEnienl aaiorerlinve’hamybiadeiobdtsteokliionnatihgttthe dibadsantages of

the above knowgnaletion:axasIesioh sueb ﬁ@dLﬂﬁ@ﬂé&@%ﬁ;@ﬂa@%ﬁé@@%&%ﬂaﬂ%@%ﬁb@iqqisgo%atent
an

publications 108965 and 112700, The solutions of Finnish patent publications 108

have eIiminaté??ﬂf%%é%ﬁsr%if%ﬂg%ﬁzri‘ﬁn@eﬁ?ﬁﬁgﬂgeo&h %oﬁﬂﬁﬁﬁ%’@%‘t‘lﬁﬂ I ification 5 503
080, and thuscaniexy §oedordiabitedHbst tewn achievedsaompregeatitnsl icthasehdgoinsibé Finnish
pUblications Jo%gﬁécﬁ@do%?&ﬁldaﬂghi%f&m%mdam@&t _F%newméﬁ‘«yu%%mﬁygwsmg a

threaded connection results is relatively laborious, in other words it is relativ orious to fit parts

together and FREGATE IR DA RICH SIS ARAHERIRRY Indhmaraaniida ) the fsdemes fastening. It
is to be notedfthat o1 teakgitizagbeals there may often be situations where the users of a mortar or the

support persons of mortm?tnd%Tr§én&§§ _%%Eveégrﬁ@a%y ﬁaudgk%ﬁﬁ%t?r&%%éteg Fgrb‘?i rﬂPtetd that automation

of a threaded connectio ementation Is not a simple tas r disadvan e?g'ggo Innish patent

publication 1195atysstaaashedhastme showksohdiehFemdeaport s schdiotetectudeitigfins of the

shell, the soll{é’ft;ﬂﬂtibrt%)_tdw?mafhf% aﬁiﬁhﬁ.ﬂ txﬁ%ti-%db{i@d@@zéibl@@@@@%golgtﬁﬁmoweot Worll: in
connection with a guiding fin of a given shape. nem ent of the invention seeks to
provide an arrs’é’rll%'grrﬁsen?%oﬁgﬂlﬁﬁogﬁﬁ%ng Qﬁ%ﬁcﬂ%n&eh%%%% il bﬁje%?ﬁélorgﬁ\'ﬁg é\}gﬁrﬂ%ﬁ? by means of
which the dradieabrsksf ohihe dpermtingapribeniinfitatediulitisascachirgvied fithittieeterab géhent of an
embodiment gfge Ryaation w@g‘f;*@&ehéﬁ%ﬁwmm@ﬁt eisespid engefdigshang,gart is

i

arranged to fasten to the shell tail tube and to bend or turn_away from the shell tail tube in a firing
situation.  SCIEHE] AR BRTARABEARS ARRTES AALHBABIMR H6RERE FRVBREIAN i& BERSle all that it
achieves a méshaicaledineetien ixttyechrtadatippaitieceantdhe ehal ey kb ibisusnables the
prevention of B‘ﬂ%ﬁlﬁ?&%’%‘@ﬁ%&ﬂl% _‘FAUSH!%“% Fanﬁe ansth e%%PQﬁEe{rﬁ@rr%%{éngﬁ opligyely

downwards, the connecti eing suit- 3 able for as many'types of s as possﬁ)lpe. Turther -
advantage of fatiomBoanabat 8t aHeaRveNdHedne: taRipreityhisgtenatatidnin kalinpmdthstill a further
advantage is thattheigpindnen chibefvepiianistved suiabledoidaiting sHuations mderein
different work Sphasrge[s have to ftake r,tglace extrerpgld Ia riorlr%!in cer&%}.nl:sd%atiq?% fi\g% r:y%ta %lg connection

has to be extrelf’ﬁ%?y [REISOMS Of MOTtar usérs'mus emely quic er, it |
that automation of a threaded connection implementation is not a simpie task. A further

disadvantage of Finnish patent publication 112700 is that because the shanks fastens
to the front surfaces of the guiding fins of the shell, the solution is not optimal for all
shell types, i.e. it is possible that the solution does not work in connection with a
guiding fin of a given shape.

[0007] An embodiment of the invention seeks fo provide an arrangement
for supporting a shell into the barrel of a breech-loading weapon, by means of which
the drawbacks of the prior art can be eliminated. This is achieved with the
arrangement of an embodiment of the invention, which is characterized in that the
second end of the shank part is arranged to fasten to the shell tail tube and to bend or
turn away from the shell tail tube in a firing situation.

| [0008] An advantage according o an embodiment of the invention is
above all that it achieves a mechanical connection between the support piece and
the shell and, thus, enables the prevention of the movement of the shell in the barrel

even if the barre! were turned obliquely downwards, the connection being suit-



[0008a] According to an aspect of the present invention, there is provided an arrangement for
supporting a shell into the barrel of a breech-loading weapon, the arrangement comprising a support
piece that is provided with an edge flange and is to be fastened to a tail of the shell, the support piece
further comprising a firing mechanism for firing the actual primer of the shell, the arrangement further
comprising a connecting means between the support piece and the shell tail, the connecting means
being arranged to fasten to the shell and to the support piece and thus to fasten the support piece with
a mechanical connection to the shell tail, the connecﬁng means comprising at least one shank part

having a first irst end.of the, shank part being arranged, to fasten to the
connecting mzdg%_jg}ga ’{ﬁgﬁge%%%%ﬁtg&tg f%ep gﬁ%ﬁl?a%eft%%%sﬁgﬁﬂg ee%vﬁe]grﬁ3 ?%loé) %‘r@?@nﬁf of the shank
part and the sH@iB&REPAraitg<dneligibIcBif LRERI XAl dababititu s sbfiurghercadeantdandnt of the shell

from the SUppméﬂ%@m&h&ﬁ@m@ﬁ@ﬁﬂ@ﬂllt@iﬁ?@fg&]ﬁs%ﬂfﬁﬂ% W&Uﬁﬁﬁéﬂﬁ@&i%éaﬁ% : _#ﬁt;h? tshhe" tail
tube and to bengd or turn away from the, s tail tube in a firing, sityation, characterized in that the
second end ofé's &8 aﬁﬁrpg?égegﬁgﬁ%g’d%%%ﬁﬂ%%%@%?@s@?@yd@%ﬁ?&smﬂg%stﬂ'édt}ﬁ tube, the
second end bdieganrrastien hedetbereftormeherpliebiure discharge hole by the action of pressure
and/or gas flow. [i&gﬁé In the foIIowirég, the invention will be explained with reference to the

|

examples of the figures Bl ACHEG BYalind? iRBPEINCT the BIgSRIL 1NSAISAOPENE ftinciple of a
first embodimentui¢hexarmaaggareattdbthe ipeeinipn; shell infeiguredrehaivs thesatincidmef another

embodiment r [ Tolah i s h.a how another type of
impIementatic(}rx{ygifg tﬁg ﬁ%ﬁ%ﬁ%ﬁ%@ﬁ% !%hgaa Su@gi:%eﬂieegs éqﬁ%g/v% ﬁ%"brﬁ?ii‘ﬁ’ teho " third
embodiment dt48@ %@@ﬁﬁ?ﬁéﬁﬂ@fk{ﬁé&]ﬁ@ﬁﬁdﬁ;a tail of the shell, the support piece further

comprising a firing mechanism for firing the actual primer of the shell, the
arrangement further comprising a connecting means between the support piece
and the shell tail, the connecting means being arranged to fasten to the shell and
to the support piece and thus to fasten the support piece with a mechanical
connection to the shell tail, the connecting means comprising at least one shank
part having a first end and a second end, the first end of the shank part being
arranged to fasten to the connecting means and the second end to the shell tail,
the fastening between the first end of the shank part and the shell being arranged
to yield in a firing situation, thus enabling the detachment of the shell from the
support piece, whereby the second end of the shank part is arranged to fasten to
the shell tail tube and to bend or turn away from the shell tail tube in a firing
situation, characterized in that the second end of the shank part is
arranged to fasten to a pressure discharge hole in the tail tube, the second end
being arranged fo detach from 'thel -ﬁressure discharge hole by the action of
pressure and/or gas flow.

[0009] In the following, the invention will be explained with reference to the
examples of the figures in the attached drawing, wherein

Figures 1 fo 3 show the principle of a first embodiment of the ar-
rangement of the invention;

Figure 4 shows the principle of another embodiment of the arrangement
of the invention;

Figures 5 and 6 show another type of implementation of the embodiment
of Figure 4;



Figure 8 shows a detail of the arrangement of Figure 7 as a separate view;  Figure 9 shows a fourth
embodiment of the arrangement of the invention; Figures 10 and 11 show the principle of a fifth

embodiment of the arrangement of the invention; and Figure 12 shows another type of
mplementation of the embodiment of Figures 10 and 11, [0010] Figures 1 to 3 show a first embodiment
of the arrangement of the invention. [0011] Figures'1 to 3 show the principle of a first

embodiment of the arrangement of the invention. A shell 1 is arranged in a barrel 2 of a breech-loading

weapon. The weapon may, e %HB@?{P\%%?}E{HB%% Where NS SNRESHSIRE QNG 5?15_

IS
substantially smooth. The'weapon may be placed in an armoured vehicle, for example. Le rear part
of the shell is B¥oVREEHREN a tail tube 3 and a tail 4. The tail 4 comprises one or typically several

guiding fins 5 for affectirfidie Baghotasy-odéha shalcl afriggambshomsighe shell andgdaranay of
principle, and \t/pe% it is obvious that the details of the structure of the 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. Figure 9 shows a fourth embodiment of the arrangement of the invention;

Figures 10 and 11 show the principle of a fifth embodiment of the ar-
rangement of the invention; and

Figure 12 shows another type of implementation of the embodiment of
Figures 10 and 11.

[0010] Figures 1 to 3 show a first embodiment of the arrangement of the
invention.

[0611] Figures 1 to 3 show the principle of a first embodiment of the
arrangement of the invention. A shell 1 is arranged in a barrel 2 of a breech-loading
weapon. The weapon may be for instance a mortar where the inner surface of the
barrel is substantially smooth. The weapon may be placed in an armoured vehicle, for
example. The rear part of the shell is provided with a tail fube 3 and a tail 4. The tail 4
comprises one or typically several guiding fins 5 for affecting the trajectory of the shel
1. Figure 1 shows the shell only by way of principle, and thus it is obvious that the
details of the structure of the 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.



4 [0012] The above aspects as well as other aspects relating to the details of the 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 jn this context [0013] In the embodiment of Figures 1tg 3, a sug}oort iece 6 is
fastened to & LAl 40t & §he|l the support piece helping to keep the shell 5 |'|!t %8 qﬁ“?t—ge barrel 2 until
it is fired. An edge flange 7 in the support piece 6 prevents the shell from moving forward in the barrel
2 when the barrel 2 is oriented horizontally or when the barrel 2 is oriented downwards. The support
piece 6 is dimensioned to endure, not only the loads ¢aused by the mass of the shell, but also any

forces caused byvibratlg_rao%r#i cel atlons 0014hln addition to thte§ ei)ve mentjoned
elements, the embodim ?eg & ?%8%5% EsPE e ?n FHR&H fasten to

both the shell tiefaiisieé beppmt sieddts tﬁ@@ﬁ@@téfﬁﬂ@Qh@%ﬁé@dh%&%&'@@b?m@ﬁﬁ@ of & mechanical

connection to ihershrelikiibd anthafwt) e ygnensnot tesedpedlanpgrk tekaemthassbed-1 in place in
the barrel 2 as;w@gs described above. [0015] In the embodiment of Figures 1 to 3, the connecting

means 8 comprises at le 9. Af nd of the s ank art 9 is arra to fasten to
the connecting means 8 @ﬁi %80% %i%e é)]l ﬁ@t] qem ﬁe%%%n%%?l means 8 is
mounted in pld&8&H ﬁ%%@bér%&t%héﬁﬂs@ﬁ@%lw M@i@%tmgﬁﬂe&ﬁrﬁﬂ@”oi dlitable
principles, the piseoirateammtesd copngictian fray benmeeiéoniedge 7 in[@04 EuiNpomallgcwiBen shells are
primer, 'tZSaaSPeﬁt@@?%ﬁt%hwpﬁ?ﬁQﬁ% e o B R anell T out
Ot the barrel. TRAHLl AR &Ta OGT 08 STTE ?ﬁg&( SR R S 3t e e resent
context, refereﬁ@%ﬁﬂéd@'f@@ﬁ@‘b@%é@ﬁ%[ﬁrd@é|§B RLE |ﬁ$‘?ﬁrﬁ‘§b)WefPﬁ S IBass 08965,
[0018] In accottante\vibhtansessentiaiddeaaidbe iyvantanrihnsecontextthbof the shank part 9 is

arranged fo fasten (o the GB?H (3} whgiRANG tthReashos tharawRu e as shefdallfiuag;3 in a firing
situation. In the e ][i Hgl?i:es 1to 3, the second end of th shank é!tt‘j?[{(?%‘rra ed to fasten

to a pressure dt%%ha? dies) SHEIPHRSS 3 TREE DLRE e ng K}
pressure dlschﬁ@ﬁetﬁﬁléhﬂ ﬂ)yﬁﬂfétﬁétﬁtp@f)ﬂr@%?ré dhbfofagéaniiavine support piece 6 by
means of a mechanical connection to the shell tail 4 and, further, by means of

the edge flange 7, 1o keep the shell 1 in place in the barrel 2 as was described
above.

from the

[0015] In the embodiment of Figures 1 to 3, the connecting means 8
comprises at least one shank part 9. A first end of the shank part 9 is arranged
to fasten to the connecting means 8 and the second end to the shell tail.

[0016] The connecting means & is mounted in place in the support
part by means of a suitable principle. As an example of suitable principles, the
use of a threaded connection may be mentioned.

[0017] Normally, when sheils are fired with a shell mortar, a firing
mechanism 10 of the shell mortar generates an impact to the actual primer, as
a result of which the propeliing charge inside the tail tube 3 is fired, throwing
the shell 1 out of the barrel. The firing mechanism 10 of the primer may be any
suitabie solution. In the present contex{, reference is made to the principal so-
lution disclosed in Finnish patent publication 108965.

[0018] In accordance with an essential idea of the invention, the
second end of the shank part 9 is arranged o fasien fo the shell tail tube 3 and
to bend or turn away from the shell tail tube 3 in a firing situation. In the em-
bodiment of Figures 1 1o 3, the second end of the shank part 9 is arranged to
fasten to a pressure discharge hole 11 in the tail tube 3, the second end being
arranged to detach from the pressure discharge nole 11 by the action of pres-
sure and/or gas flow.



5 [0019] In the embodiment of Figures 1 to 3, hook-like shank parts are used, i.e. both ends of
the shank parts 9 are hook-like in such a manner that the first ends fasten to holes provided in the

connecting means, and the second ends correspondingly to the pressure dlscha(ﬁ{e holes 11 of the

shell tail tube%zaoswlﬂs THown in Figure 3. The number of shank parts maypggf 28 ?ﬂ%‘%@y freely, in the

embodiment of Figures 1 to 3, four shank parts 9 are used, but there may equally well be also one,
two, three etc. shank parts. The shank part may be prepared from a suitable thread-form material, for
example. However, this not the only possibility, but different material alternatives and shapes are

feasible. [0020] Th d of the shar}’r 9is provid d |n r allowing it to settle
in the pressure dischargi@ﬁ&8 o%mﬁﬂ? &/@EQP ?é)fff kﬁ §?GEF fB?rltge contact of
the connectingaﬁf?ew@doﬂ-ﬂ}ebﬁ%lﬁf@%@fﬁbmﬁiﬁéb.Dﬁﬁ@ &e@’@u’ﬂ@@@hé@d@ﬁwﬁhtﬁéﬁ@mg%f the charge
is directed to thieasenorfistrmhos ﬂaetahammﬂebi@maaxesswr@o&a@mm@mambemtﬂ&e
discharging PIeeify WiRRT AR IRERS B RCRRS AR AR gHERO g hole by
bending the sqﬁ] Ié%mtg &‘jl l‘]B?}'\ccordl the a ove ﬁCI’I e fastenlng manner is not
disposable, bu te aédﬁ BYEY By tHE Eotin Q?r%' A &nat é)éﬁﬁrmap}’ &YHEWn in Figure
1, may be reusdeilycoepisctivthavamaasimesiar. Flgure{ﬁobmpﬁgur@wm@gta Sécenseibodiment of
the arrangememmmm megrdinraliinwelirospossigepacts, dhfegete. 4Haekgsame. rafreestempumerals are
used as in co P&ﬁﬂ% e 2RBOMMERLONEIN Rehitrcim matdBRT] BhAsiE RigGIPIe of the
embodiment o %nge 4 c {Psp?gds to tgﬁ nh% i:!é[%ent f F| urefﬁ]{ to 3. Jn the e %né?& iment of
Figure 4, the sBEBhd Ehag' o Hhe }ﬂgﬁﬁ% fg ts ef8 EFArHR Beé'lﬂﬁ BE&78 %‘?ae holes 11
of the shell taildifoEamléis embodiment, the shank parts 9 and the connecting means 8 are provided
as an integral part, but tHegp 20y atsedvapdostidied asedliferenpparts isTha ekt buhtemsite-strong
shank parts exigRg iR, ePuessyig %B%g&@@%m&%&th@rsﬁq HEDdeslpeskeove. The
above-mentione Jn.te # 1 Is fasten f (&bge su\p é) rt 6 bé ans a thr ded c nection, for
example. Othet'Eof E‘? Héﬂ)P ° fe3IBR © e f@@ gf Wﬁﬂﬂa 0[ Wder gas
generated fronftHe p?b’fj@ilﬁﬁ@‘éhéffgfé pREsisEseHIes8EwRE @Ydtbﬁtﬁé%éﬁléfrfar@@m oF tﬁle pressure
discharge holerddtedheréhy theshamngpast $haeadsrawssrfromibepsbstiiail didzharge hole,
whereby the discharging pressure or/and gas flow forces the second end out of
the pressure discharge hoie by bending the shank part 9.
[0021] Accordingly, the above-described fastening manner is not
dispesable, but the whole constituted by the connecting means and the shank
parts, shown in Figure 1, may be reused in connection with a new shall.
[0022] Figure 4 shows a second embodiment of the arrangement of
the invention. In corresponding parts of Figure 4, the same reference numerals
are used as in connection with the embodiment of Figures 1 to 3.
[0023] The basic principle of the embodiment of Figure 4 corre-
sponds to the embodiment of Figures 1 to 3. In the embodiment of Figure 4,
the second ends of the shank parts 9 fasten to the farthermost pressure dis-
charge holes 11 of the shell tail tube. In this embodiment, the shank parts 9
and the connecting means 8 are provided as an integral part, but they may
also be provided as different parts. The flexibie, but tensile-strong shank parts
extend to the pressure discharge holes and fasten thereto as was described
above. The above-mentioned integral part is fastened to the support part 6 by
means of a threaded connection, for example. Other connection principles are
also feasible.
[0024] Upon firing, the gunpowder gas generated from the propel-
ling charge pushes the second end of the shank part 9 out of the pressure dis-
charge hole 11, whereby the shank part 9 bends away from the shell tail tube



6 3. The second end of the shank part 9 is withdrawn from the pressure discharge hole either by the
action of the gas pressure or by the action of the gas flow or by the interaction of both. After the
detachment o&the heII the unbroken fastening element is removed from the weapon normaIIy and
the parts are reusa%’le accordlng to the possibilities. [0025] Figures W AR LR Bnother type of
implementation of the embodiment of Figure 4. In corresponding parts of Figures 5 and 6, the same
reference numerals are used as in the previous examples. [0026] In the embodiment of Figures 5
and 6, a pressure plate 12 is arranged in connection With the first ends of the shank parts 9. The first

ends of the shan arts are a o the onn 58 By the action of the gas pressure
SHAE S, o5

released in a firin ﬁ’tlfgt?&q t@ﬁ (o) tH f’i%np %anegSe‘Hé?a % a force
effect in the firebéfeﬁdrcrlre%mﬁwpme@ﬂaaﬂtetﬁaar@ﬁr@f@wr@f@hegmﬁrﬁm of thegas

above-mentiorfeshferceyetfechis@irimy ed totiurAtiee $haoktpernin afrtanseeiopasiogthe fastening
between the 5%%“@&@9;96 tét%rﬁ@ﬁ{‘l& E’@ﬁ’i&é&%ﬁtﬁ %%&?&Ml‘t@ EIIR S dize

embodiment, the se pnd en ts are kept in the fastenirig position accordlng to Figure

7 by means of T 8@?&%&%%8%7&%8%%% 'S8 0- -ring made from a flexible material, for example.
In this embodiment, the fIRY&Hig4as shapk éﬁhg%ﬁ%ﬂeeé@&ﬁg@ﬁ*mﬁméﬁtaiw@éébﬁwere than to
the pressure dschariméleflEiglike 4ailrtuoer8spaydiegpravisied RitihrassBitatlesreeessapigroove, for

example, to whigh hie-gecand-aRALAS (heshank BRIASIBRS Slemples, [0027] Figures 7 and 8 show a
third embodiment of the nt of the invention. In corr onding parts of Figures 7 and 8, the
ST Sheimenion i coreshafdia pane of e

same reference numeral r Vidls 8d|ment of
Figures 7 and Brrﬁ@%aﬁk‘?@aﬂ@@%éﬂ’ﬁf’biﬂ@eﬁﬁ $Fcﬁ?ﬁ%ﬁﬁé@@@'ﬁ&v@%ﬁ%%zﬂh@ﬁﬁﬁ?rﬁmﬁﬁgure 8. The
draw strip partas te istegiappreceshmteutinaokipants avedeldted; formears 8n By thipesatiog situation, as is

shown in Figurgd .gas rk%%% ToRstaw @tréoraﬂrﬁ'%magaﬂ%@@% RalRERLQ anqHer suitable
material, for exam Ie t %1 £S har%dltrn and.the ch}a tt e?ﬁs of the shank parts of
the draw strip Ba?é)gr' OVI thaesﬁl a F’e mgrﬁge fg ba iﬁtgbj% (ﬁ\?ﬁ? ﬁ'lg St art 9is
arranged to fa&éh%ttﬁ@sﬁf&&%%@&fa?@egﬁ@@ﬂaﬁfﬁh3@?1@I‘P%§1§"§ﬁb@ﬂ@%fﬂ’ igaeffect |
is arranged to turn the shank part 9 in a manner opening the fastening be-
tween the second end of the shank part 9 and the shell, as is shown in Figure
8. In this embodiment, the second ends of the shank parts are kept in the fas-
tening position according to Figure 7 by means of a suitable fightening element
13, an O-ring made from a fiexible material, for example. In this embodiment,
the first end of the shank part 9 may be arranged to fasten also elsewhere than
to the pressure discharge hole 11. The tail tube 3 may be provided with & suit-
able recess or groove, for exampie, to which the second end of the shank part
fastens, etc.
[0027] Figures 7 and 8 show a third embodiment of the arrange-
ment of the invention. In corresponding parts of Figures 7 and 8, the same ref-
erence numerals are used as in the previous examples.
[0028] In the embodiment of Figures 7 and 8, the shank paris 9 are
provided from a separate draw strip part shown in Figure 8. The draw strip part
is an integral piece whose shank parts are folded forward in an operating situa-
tion, as is shown in Figure 7.
[0029] The draw strip part is made from a metal material or another
suitable material, for example, that endures handling and the charging impact.
The ends of the shank parts of the draw strip part are provided with a suitabie
member 13 by means of which the shank part 9 is arranged to fasten to the
pressure discharge hole 11 of the shell, as is shown in Figure 7.



7 [0030] The draw strip part is arranged to cooperate with a draw nut part serving as the
connecting means 8. The strip part is not fastened to the draw nut part, but is only arranged to
cooperate V\g‘gg 5:389%5 gyunut. The draw nut part controls the support pieceg first to the threads thereof
and, when the sleévepart of the support piece encounters the base of the é‘i%'%‘ﬁ?‘%%’ﬂ%@  move
backwards by the action of the threads and thus pulls the sleeve part and the tail towards one another
by-means of the draw strips. A restraining pin 14 prevents the draw nut part from rotating along with
the support part 6 during the tightening. [0031] In principle, the embodiment of Figures 7 and 8

may be applied in the sa s the embodiment of Figures 5 and 6, i,e. the shank parts 9 are kept
in a locked position by m@aﬁ%ﬁ)ﬁgﬁ AR S 4t BQ&%%Ergggﬁ?oWncﬂ?E%ﬁ% \ghgha graff{)@%ressure
released in a fiPRf§ SRUATSABERBLENDSHANK A5 D GwWHIE SR ORsbystheiclstertdiopens, as is
shown in Figurtrady and fareibut is ofdP3Pargee wercoosenrnedtitn wihitae erphotismenawf Figures 7
and 8, it has bagp SapnehinrBR Qﬁéﬁgﬁw&w IR AR dPHSR A RALHYGhIUL SRR/OHES thember 13, as
the fastening mfamber at'_}hef ?Rds of the shank parts. A %p ive&%ste s the %\r}9 strip part to the
pressure disch%lF}geeV R TR pSpSHGB?ﬁ\@é?%%t%ﬁ%lﬁ”ﬁgé sﬁ@l g, qghglarg am/rlj‘ﬁ'b%f‘tt%
dimensioned iM@YSaRREMRESNBYittBreaRliANaalrithg Shedh anfetivavp st iReda a1Ribd to break
in a firing situatiod theheilareeant shendramotidp parmedtisenfron sicer alitipe. po pesuainiHaeoin

above-mentioneddesferted i 6RKINAROIBH FSAULIDG A, LA Medp obrelereacs Ayeral 14
[0033] Figure %hseh{?v&étgeé)rmmple of a fourth embodiment of the arrangement of the inveéntion. In
0
[0

corresponding par iQ8re 9, the same reference numerals are used as in the examples of the
previous figures. g&ﬁ% ither&ipplaifierrBpriiiend oheiguiesoft b Maxdfs 8 the pressure

discharge holesliexithie tteekadaiktuimey vashthe eorbodie aitank figre9.5Thedd)s ef the steend end of the
shank parts 9 {asiendefaBrrIsUaciredHISRMNES LhebRS GRS RIESTHEE BFNSIARSdN Afiring
situation bendsrtlhe sr}gr}‘ki art%Qaggtg{afggsi, a}_nd th;g-:'. srh?ll is released. In the example oﬁFlgure 9, the
shank parts 9 and the con%guergtlng Means'§ afe’ %?Hv?deedegé %?? W@%}%&g@?gg{ﬁﬁgﬁ% fie support
part 6 by mearfs8h% RAFEGNVEEI M MHHIRIE N S ERMBIBCUMOERS R 6F RISOHIY TitstrasaSs also
naturally feasilaied €, eic.

[0032] However, in connection with the embodiment of Figures 7

and 8, it has been found to be particularly preferable to use a pop rivet, thus
serving as member 13, as the fastening member at the ends of the shank
parts. A pop rivet fastens the draw strip part to the pressure discharge hole.
The pop rivet must not touch the shell tube. The draw strip part is dimensioned
in & manner making it break in a firing situation. The draw strip part is arranged
to break in a firing situation in the area of the draw strip part at the front side of
the pop rivet. The above-mentioned preferred breaking point is shown in Fig-
ure 7 by means of reference numeral 14.

[0033] Figure 9 shows the principle of a fourth embodiment of the
arrangement of the invention. In corresponding parts of Figure 9, the same
reference numerals are used as in the examples of the previous figures.

[0034] In the embodiment of Figure 9, the support part 6 fastens to
the pressure discharge holes in the shell tail tube with two or more shank parts
9. The pins of the second end of the shank parts 9 fasten to the pressure dis-
charge holes 11. The gas pressure generated in a firing situation bends the
shank parts 9 outwards, and the shell is released. In the examples of Figure 9,
the shank parts 9 and the connecting means 8 are provided as an integral
piece fastened to the support part 6 by means of a threaded connection, for
example. Anocther kind of fastening method is also naturally feasibie.



8 [0035] As was mentioned above, the pressure discharge holes 11 of the tail tube 3 are not the
only fastening points. In accordance with the basic idea of the invention, the second end of the shank
part 9 may also be arran ed to fasten to a mating surface at the end of the tail tube 3 or to a flange at
the end of the a1l tibe. thereby the shank part 9 is arranged to bend or RS i YHFY Cituation in a
manner making the second end of the shank part detach from the mating surface. Reference was
made to such a solution already in connection with the embodiment of Figures 5 and 6, for example.
Figure 12 shows the principle of an embodiment, whegein the second ends of the shank parts 9 are

arranged to fasten to a Wg}g‘]oérface 15 at ﬂ;gelﬁnd of the tail tube or a flange at the end of the tall

tube. The mating surfac SHISMIEBIREA RS BB RESSHE 2 iSEE8T 6 g fpieoT [0036]
In the embodinfedtat Kigare ae nel Sheuskipdastening anivisatedacctrgarmenedtindenbasis 8. In

connection withgtzedirsiccindeaftitie, ﬁh@@bd@aﬂ @r@rfﬁmﬁéér@aﬂwﬁéwg Rlalealed teevdieingetoree effect is

irected by the,gelon otgas feleAser i dae 1900 SHUAaN, 06 T0l6e @%%%tgr@mﬁ%wgﬁ?%pk parts in a

manner openi e%gj] sten| % &P econ the s ank parts an

pressure plate &ﬁe ?QF ézrg 8 BRIt olSi RER UART 9 EaR HolePelefiing
pressure from Hlirgide8iatioa preasupredfetialiteribeedaokhdueod & ihEigomekl 2ath detaekample of
Figure 12, the freesstiee pladagdssamanger e andategsal patavith shershaskprsh Sifdawgver, this is not

the only option r I r i t to the
shank part, as %%f%%r??ﬁ?ﬁ? %@g&%ﬁoﬁtﬁ 89&%?5&2%6‘ o é‘&%{@gg&;"@%uﬁ% Oand 11

show still anotRaP¥H Hﬂ@ﬁ%‘? i Mfto §f)%'ﬁotfﬁ% ?J%ﬁ%"%quiﬁ% s"l% $MPK1, the same
reference numMBRSIS B¢ S8@BGaH théastrate xamplieg surfacp03sitimehersrabtuintahtubieFigures 10

and 11, the secondfiends af the shar pasts:® fastermhe anataingwtcm 3% o theyengshihe tail tube
or of a flange astlmgcgng 8&;8%‘%‘;1 M&&‘éﬂ@&@ gnent the second ends of the shank parts 9 are
provided with a fastenin da r n|n 7. Th radius,r of the fastening part is
preferably arranged sma gié%h];ﬁjt r%ra\ ﬁng%)h%{t&%% AR RA N @RS G" &J%PEEE “15. The
retaining surfater7iprifeResfesiErhmepass olfreenberitppusite dre difstrendsod bvioslahlat the
retaining part Jais incimscessanyprostihe pasl aizhe weinniagaes dfdoag @ﬁ@dﬁ@drwkﬁﬁ@d with an
intermediate f'aesoﬁa'rbaaggrr@%sf@a %mpﬂmng situatior) AR %F@efaﬁ@a'%%@ﬂg 2 fgﬁy‘?

e protrusion

constructed freel

it.is possible to construg ample by arran
at the end of tf?ea}[tﬁankgbépt%nﬁ{e%%@mgl&h g’i’r‘ﬁ?? ﬁ’ff %E?ti% &Q SR ShditeThe inner
diameter of th&RPBBRRTESpREEHABITAR J&l@l@r@l‘s@m? §lig!ﬂl9?am@r hﬁaf@th@sbmmaoer@f the second
end of the shaplafeariz8t Hevslkankifrads-Sidwechohadebreakinedouheisamealexigat asribe ball

f t t t the shank
paits 9 éﬁfaﬁggﬁéﬂfélg?éﬁ@%ﬁﬁﬁ@f ) ﬁiﬁrﬁﬁ%@ﬁeﬁ“ﬁ% SR Bl B g e

loading of the m@{ e & d?e%g?ﬂgg 16 PSR! rév ety ?e?@%ﬁiypéﬂe%st three

shank parts 9 e HHiSeieittafierinty £5de6 preldie theessuryipigief thry stippdre piee 6.

However, thergidealydseoadepdests than Witeecshankiparis sinehiptitaly alse bronglibanthige.
connection with Figures 5 and 8.

[0037] Figures 10 and 11 show still another embodiment of the in-
vention. In corresponding parts of Figures 10 and 11, the same reference nu-
merals are used as in the other examples.

[0038] in the embodiment of Figures 10 and 11, the second ends of
the shank parts 9 fasten fo a mating surface 15 of the end of the tail tube or of
a flange at the end of the tail tube. In this embodiment, the second ends of the
shank parts 9 are provided with a fastening part 16 and a retaining part 17.
The radius r of the fastening part is preferably arranged smaller than the radius
R of the groove serving as the mating surface 15. The retaining surface 17
prevents the shank parts 9 from being pushed too far. it is obvious that the re-
taining part 17 is not necessary, but the task of the retaining part 17 may aiso
be reptaced with an intermediate firing pin assembly, for example.



[0040] The above-described application examples are in no way intended to restrict the invention;
instead, the various details of the invention may be varied fully freely within the scope of the claims.
For example, the number of shank parts may vary according to the need in each particular case, etc.
10 CLAIMS WO 290999381 4 rrangement for supporting a shell Into the barrBF SfEA2H¥EMDading
weapon, the arrangement comprising a support piece that is provided with an edge flange and is to be
fastened to a tail of the shell, the support piece further comprising a firing mechanism for firing the
actual primer of the shell, the arrangement further cogprising a connecting means between the
support piece and the shell tail, the connecting means being arranged to fasten to the shell and to the
support piece and thus 642283 1% T8siTuReRecE \Rithay Réc AEBA ARG BnitdstReSHell tail, the
connecting meziadaoomstisiciytdoteastonte shaak painhavivglofistetidien dratsedonchetd, the first

eﬂd"of Flf\ehSh?@KcP@_ftt@@iélgaﬂww&Q_,tﬁw@é@ﬂ&ﬁi&eﬁ@@cﬂﬁﬁ%% GRoaRe ﬂﬁﬁqbé%ﬁsgmﬁgd to _thlz _
shell tall, the ni . . t 0 n rt and the shell being arran to yield in
a firing situatic???,F %HU@e%mﬁeE{éﬁ%gétzgﬁr}ﬁgngFgfgt\ﬁee%@@%@%%é gu%aprgﬁ i Oglyvﬁ%%%y the

0

lece;
second end of BEEHAAR Haihelh Rk ¢6 R csrenthershel an ﬁ;ﬂf’é‘ﬁrﬁ’(ﬂg%&wmh away from
the shell tail tubaria 2 fieind) witoatibhretargde threddmthexthet sscthdbat s offtoe shastk peet is

3rrtan%efd to f;\@i@éh@@z@ﬁﬁﬁéﬁ%@%%ﬁﬂﬁeh@'@r%ﬁé@ tt%f”tﬁ@ghﬁﬂ? ﬁ@f%@@fﬁ%t@@i%@w@;gid to
etach from r essyr r gas.flow. . An
arrangement agsh%@i?né Q%I r?j (?I%allgr?l %,%c?h%%a%éwgég%%%agﬁﬁ%’Zr?)lrfja%%eﬂr?é%t gé’%r%ﬁ%’etsh%ys%%arate draw

4
strip part com&@iﬁ?f‘f\%o L D RERLRE Dhardortinepatt hice ENSnihparthRisE A g to fasten

to the support piegsccitel the skebniendsaot tretshably parsast theadr avastkippast Demgrarranged to
fasten to the sheghs the diaw sisrprig Reinadupatianalinsonegiad torthr dawBHt palle 5. 3. An

arrangement ag %?’dt%%a%g,%%ggt%gse% é"ﬂ %?%éhghdargl\(/v fg p[% p%rﬁ,isn%g\éiﬁf% asan integral
part whose shan garts are arranged to fasten to opposite sidés of the shell taif tube: 4. An
arrangement a5 ¥i5ii&d i ¢faim 1, characterized in that the shank part is provided as an integral part

of the connecting meand#040] The above-described application examples are in no way in-
tended to restrict the invention; instead, the various details of the invention
may be varied fully freely within the scope of the claims. For example, the
number of shank parts may vary according to the need in each particular case,
elc.



5. An arrangement as claimed in claim 1, characterized in that in connection with the first end of the
shank part is arranged a pressure plate, which is arranged to direct a force effect to the first end of the
shank 11 part for turning the shank part by the action of the pressure released in a firing situation, the
force effect being arranged to turn the shank part in a manner opening the fastening between the
second end of the shank part and the shell. 6o An arrangement as claimed in claim 5,
characterized in that the pressure plate is arranged as a substantially round plate inside the support
piece. . 7. An arrangement as claimed in claim 5, characterized in that the pressure plate is
arranged as apLintggral part of the shank part. 8. An arrangement as claimed in claim 5,
characterized in that the pressure plate is arranged as a separate part with respect to the shank part.
9. An arrangement as claifecireoeemBtclearaereariawin thbelh iptp eebisilstérredneethe second

ends of the shaplgayksebiherdrawssise-Rat de g e s asanwekiniastiondasapank parts to
the shell, and that, the,draw SR LRIIS ALANae, i PIeRK S IInY §Iaton. + piece further
comprising a firing mechanism for firing the actual primer of the shell, the
arrangement further comprising a connecting means between the support piece and
the shell tail, the connecting means being arranged to fasten to the shell and to the
support piece and thus to fasten the support piece with a mechanical connection to
the shell tail, the connecting means comprising at least one shank part having a first
end and a second end, the first end of the shank part being arranged to fasten to the
- connecting means and the second end to the shell tail, the fastening between the
first end of the shank part and the shell being arranged to yield in a firing situation,
thus enabling the detachment of the shell from the support piece, whereby the
second end of the shank part is arranged to fasten to the shell tail tube and to bend
or turn away from the shell tail tube in a firing situation, characterized in that
the second end of the shank part is arranged to fasten to a pressure discharge hole
in the tail tube, the second end being arranged 1o detach from the pressure
discharge hole by the action of pressure and/or gas flow.

2. An arrangement as claimed in claim 1, characterized in
that the arrangement comprises a separate draw strip part comprising two shank
parts and a draw nut part, the draw nut part being arranged to fasten to the support
piece, and the second ends of the shank parts of the draw strip part being arranged
to fasten to the shell, the draw strip part being functionally connected to the draw nut
part.

3. An arrangement as claimed in claim 2, characterized in that
the draw strip part is provided as an integral part whose shank parts are arranged to
fasten to opposite sides of the shell tail tube.

4. An arrangement as claimed inclaim 1, characterized in-that

the shank part is provided as an integral part of the connecting means

_ 5. An arrangement as claimed inclam 1, characterized in
that in connection with the first end of the shank part is arranged a pressure plate, which

is arranged fo direct a force effect to the first end of the shank



10. An arrangement as claimed in claim 9, characterized in that the draw strip part is arranged to break
‘in a firing situation in an area of the draw strip part on the front side of the pop rivet.

11

part for turning the shank part by the action of the pressure released in a firing
situation, the force effect being arranged fo tumn the shank part in a manner opening
the fastening between the second end of the shank part and the shell.

6. An arrangement as claimed in claim 5, characterized in that
the pressure plate is arranged as a substantially round plate inside the support
piece.

7. An arrangement as claimed in claim 5, characterized in that
the pressure plate is arranged as an integral part of the shank part.

8. An arrangement as claimed in claim 5, characterized in that
the pressure plate is arranged as a separate part with respect to the shank part.

9. An arrangement as claimed inclaim 3,charactierized inthata
pop rivet is fastened to the second ends of the shank parts of the draw strip part, the
pop rivet being arranged fo fasten the shank parts to the shell, and that the draw strip
part is arranged to break in a firing situation.

10. An arrangement as claimed inclaim 9, characterized in
that the draw strip part'is arranged to break in a firing situation in an area

of the draw strip part on the front side of the pop rivet.



