1 ARRANGEMENT AND METHOD FOR SUPPORTING SHELL INTO BREECH-LOADING WEAPON

BARREL FIELD OF THE INVENTION

[0001] The invention relates to an arrangement for

supporting a shell into the barrel of a breech-loading weapon, the arrangement comprising means for

fastening a rim-flanged support element to a tail of the'lshell.

[0002] The invention further relates

to a method of fastening a support element to a shell, in which method a support element comprising a
rim flange is fAARRANGEMENTOANR METHERECKR BOBNIRDINGHE INYENTIMREEECHF0003] A shell
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BACKGROUND OF THE INVENTION

[0003] A shell mortar may be arranged on a movable base, such as
a armoured vehicle, allowing the shell mortar to be conveniently moved from
one place to another and, on the other hand, allowing it to be rapidly moved
from the emplacement into safety. If the intention is to use the shell mortar for
firing horizontally or downwards, the problem is that the shell does not remain
in position in the unrifled barrel of the shell mortar, but may slip forward in the
barrel in such a manner that it can no longer be fired. US patent 5,503,080 dis-
closes a support member attachable by means of friction to control fins in the
shell tail. However, the friction bond taught by the publication does not achieve
a sufficiently reliable fastening of the support member. In addition, the dimen-
sions of a support member and control fins always show some deviations due
to the manufacture that cause variation in the magnitude of the fastening force.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An embodiment of the present invention seeks to provide an
arrangement for supporting a shell into the barrel of a breech-loading weapon
by using a support element, and a method of fastening such a support ele-
ment.

[0005] The arrangement of an embodiment of the invention is char-

- acterized in that the arrangement for fastening the support element comprises

a propelling charge element comprising a propelling charge and a primer, the
element having a threading suited for the shell tail in a manner allowing the
support element to be fastened to the shell tail by rotating the propelling
charge element to the shell tail through the support element. This being so, the
propelling charge element is screwed into a threaded cavity inside the shell tail
through a centre



[0005] The arrangement of an embodiment of the invention is characterized in that the arrangement for
fastening the support element comprises a propelling charge element comprising a propelling charge
and a primer, the element having a threading suited for the shell tail in a manner allowing the support
element to be fastened to the shell tail by rotating the ﬁropelling charge element to the shell tail
through the support element. This being so, the propelling charge element is screwed into a threaded

cavity inside the shell tail through a centre 2 gpening i su t element, whereby the rim-flanged
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invention is chitghtesrdeepaynstipperire)ltiad support element against a rear surface of at least one
control fin by rotating the[ow@ﬁ%%@’t&@&@mﬁﬂbﬁk@@@%@rﬁmﬂ&ﬁ@@H{%ﬁﬂ%f&ﬂgr%chBﬁ support

element into the% I tail. ﬁ 7 Acc r{dln&n nemb%glment of the inventiqn, the support

element is fastene Yosi'ﬁ% P?al By it eanso Ahew fbe o Bt pro 'fﬁ%?g% ecglﬁgﬁ% t%he

propelling cha?@é“é%rﬁénh}’ fredatingrd %l@”m%ﬁﬂlr&@”@fﬂﬁ@ﬁmﬁttﬁ@% haevahdnBeppiselling

charge, i.e. thesenoaed thaskuphargeldsrpiaceddniibstengitidinal shank part thereof. The outer

surface of the Iongitudlng\bgla?jrjl Apfcr&% %e Br%elgﬂ%gg %Flgm%rét h% éﬂqu-?d étf&ﬂ)ég&ggs The
wit

tail part of the shell is pr a cor ondlngI; cawt or receiving t e prope Ing c rge element.

The inner surfﬁ@é@%éscgi'ﬁﬁ?’a?%éotdﬁ‘%ﬁ @%F@\n@@d'ﬂ%ﬂﬁr@é& RRACKYRG tRE BXRREIENST the
shank part of ttieachargiemiente . tibeppomediig atteagge «lement ihiastenre tolthesiick iaildhrough a

centre openingip-{hie URPGHLISReRLY GRS @%ﬂ%%ﬁm@% is digfiened agripshdag;shell tail.
The end part of the prapellin har Jementgnd thﬁff mer Io&b‘:1 t{P ein remain visible on the rear
surface of the &0 ;9(%1 g 359’ Hg'8ahsRABSR Hre %B@r?‘éﬁ%rr% iaeg dince the
firing pin of théhﬁelapgﬁudaaaleshﬁmkepaytmftﬁ@mmmlbmgwemmm@mgﬁ provideld0ag] In the

embodiment omm%welwﬁ@rtathgswnﬂom@lsﬁ@mgsdmré%d\xmﬁhs %@4@@%&!}@ gRshaRisal
locking, Wherefgéthe fa§ enin [poLe ecure than a{rlgh n-based | kmgyﬁhfurt er,advan tage of the

embodiment of the THVention 1S Fi‘lgla e Sipport elbment ia eg%nly Fah |%Cpef Fagﬁgg}’eq & shell tail
by means of tﬁ@'ﬁéﬁéﬁﬁ%@?@e@@ﬁbﬁ%ﬁ@ﬁﬁwﬁ@i|\‘h@LﬂhEﬁﬂﬁﬁt@nﬁl%ﬁh@ﬂh@@ﬁpﬁdh@ement

may be fasteneigawth ehenpsopeling mamnﬂ@maatgwt@%thwa@aﬁé@@km fiegrs shell tdP009]
g\l(r:r?grrgl|r(])?u;(()zl T}rg gng@é&rﬁgt a%r{W ng C argégé{ﬁ% %sg'?é%np (J()(f{ré?%e%rﬁtell a
distance remamd'BBiRRsh ﬁ?@@%lﬂ?&il% tF%' S %ﬁ%%@ﬁﬁ@%l@f&ﬁ@@’@@ﬂﬁ'ﬁ@"@@ £lfacturing
breaking pointnuedieatitkethetipriméthedatedstigersnatenh binthsirim@oftthe sdwllsurface of the
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since the firing pin of the weapon is able to directly hit the primer of the propel-

ling charge.

[0008] In the embodiment of the invention, the support element is
fastened to the shell tail with a mechanical locking, whereby the fastening is
more secure than a friction-based locking. A further advantage of the embodi-
ment of the invention is that the support element is easily and rapidly attach-
able to the shell tail by means of the propelling charge element even under
difficult conditions, since the support element may be fastened with the propel-
ling charge element without separate locking pieces.

[0009] According to an embodiment of the invention, the length of
the propelling charge element is dimensioned in such a manner that when the
propelling charge element is fastened to the shell, a distance remains between
the shell tail and the support element, the distance serving as a fracturing
breaking point under the action of the forces generated by the firing of the
shell.

[0010] In the solution according to the embodiment, the breaking
portion is provided on that shank portion of the propelling charge element that



3 is not surrounded by the shell tail tube or the support element. [0011] The breaking point of the
propelling charge may also comprise a weakened portion. The weakened portion may be
accomplished for instance by machining the wall portion remaining open so that it becomes thinner. In
this manner the breaking point may be determined more accurately in advance. However, it should be
noted that by varying the wall material or the wall thickness of the propelling charge element, a
fastening is achieved that endures the fastening of the support element by rotating the propelling
charge element or the shell, but breaks at a predetermined point upon firing of the shell. This provides
a simple solutisrialBEremnieshidhesbetHeiptopelmhdhehangeestigleredrty using it both as a locking
priece and”i_n providing tlhﬁjbﬂeﬁkirrq;p@i@hkmg _pdﬁlﬂllga] tﬁ@cgrdmitﬁgaam@@dim%r&!@tatllfz@riyllv$2tion,
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ing point.

[0012] According to an embodiment of the invention, the propelling
charge element has a thread suitable for the support element and the shell tail.
The thread is on the outer surface in the propelling charge element and on the
inner surface in the shell tail.

[0013] According to an embodiment of the invention, a recess por-
tion is in connection with the centre opening in the support element, and a rim
flange settling in the recess portion of the support element is in the propelling
charge slement.

[0014] According to an embodiment of the invention, the rim flange
of the propelling charge element has threads and the recess portion of the
support element has threads that match the threads of the rim flange of the
propelling charge element.

BRIEF DESCRIPTION OF THE FIGURES

[0015] The invention will be described in more detail in the attached
drawings, wherein

Figure 1a schematically shows a shell supported into the barrel of a
weapon by means of an arrangement according to the invention,

Figure 1b shows a back view of the arrangement of Figure 1a,

Figure 2 schematically shows an embodiment of the arrangement of
the invention in partial section,

Figure 3a schematically shows an embodiment of the structure of a
propelling charge element,

Figure 3b schematically shows an embodiment of the structure of a



Figure Ib shows a back view of the arrangement of Figure la, Figure 2 schematically shows an
embodiment of the arrangement of the invention in partial section, Figure 3a schematically
shows an emB¥RiHEAESFIhe structure of a propelling charge element, PIGEE*$4cHématically shows
an embodiment of the structure of a 4 propelling charge element, Figure 4a schematically
shows an embodiment of the arrangement of the invention in partial section, Figure 4b shows a
back view of the embodiment of the arrangement of Figure 4a. [0016] In the figures, some
embodiments of the | ventlﬁn are hown in a simplified manner for the sake of clarity. In the figures,

like parts are deRGREG W Eeg?e?ereﬁcé numerals.
Figure 4a schematically shows an embodiment of the arrangement

of the invention in partial section,

Figure 4b shows a back view of the embodiment of the arrangement
of Figure 4a.

[06018] In the figures, some embodiments of the invention are shown
in a simplified manner for the sake of clarity. in the figures, like parts are de-
noted with like reference numerals.

DETAILED DESCRIPTION OF THE INVENTION

[0017] In Figure 1a, a shell 1 is arranged in a barrel 2 of a breech-
loading weapon. The weapon may be a shell mortar, wherein the inner surface
of the barrel 2 is substantially smooth. The end part of the shell 1 comprises a
tail tube 3 and control fing. The tail 4 comprises one or typically, a plurality of
controi fins for affecting the trajectory of the shell 1. The details of the structure
of the shell 1 may deviate from the structure shown in the figure. For the sake
of clarity, the lock of the weapon and the other details thereof are not shown. A
support element 6 according to the invention is fastened to the tail 4 for keep-
ing the shell 1 in position in the barrel 2 until it is fired. A rim flange 7 in the
support element 6 prevents the shell 1 from shifting forward in the barrel 2
when the barrel 2 is oriented horizontally or even if the barrel 2 pointed down-
ward. Furthermore, the back surface of the weapon barrel may bhe provided
with a groove or a recess into which the rim flange 7 belonging to the support
element 6 may settle when the shelt 1 provided with the support element 6 is
loaded into the barrel. The support element is dimensioned to endure, not only
the loads caused by the mass of the shell 1, but also any forces caused by
vibration and accelerations. - ‘

[0018] Figure 1b shows a back view of the support element ar-
rahged in the barrel of the weapon according to Figure 1a. An end part 11 of
the propelling charge element and a primer 13 thereof are visible in an opening
located in the middle of the support element 6.

[0019] In the following, the structure of an arrangement of the inven-
tion will be described with reference to Figures 2 to 4b.

[0020] Figure 2 schematically shows an embodiment of the inven-
tion, wherein the support element 6 is fastened to the tail of the sheli 1 by
means of a propeliing charge element 12.



DETAILED DESCRIPTION OF THE INVENTION [0017] In Figure la, a shell 1 is arranged in a
barrel 2 of a breech-loading weapon. The weapon may be a shell mortar, wherein the inner surface of
the barrel 2 is substantially smooth. The end part of the shell 1 comprises a tail tube 3 and control fins.
The tail 4 coPA&ESHE%r typically, a plurality of control fins for affecting¢therizajeateny of the shell 1.
The details of the structure of the shell 1 may deviate from the structure shown in the figure. For the
sake of clarity, the lock of the weapon and the other details thereof are not shown. A support element
6 according to the invention is fastened to the tail 4 for.keeping the shell 1 in position in the barrel 2
until it is fired. A rim flange 7 in the support element 6 prevents the shell 1 from shifting forward in the
barrel 2 when the barrel 148%tehtedhriitngatiyaog e edenifeiitel Bares! 2 pointed 3 owhwaieh
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[0021] The propedlisty aige etrmerithd asrepsiBsEiiRrBRENE HAENLY AndAJUEPEHing charge
14, i.e. a so-cafled ISr?@f’éHx%fan@ated in a longitudinal shank part 15 thereof. The end part 11 of the
propelling charge elemertt ﬁnd the primer 13 located therein remain visible on the rear surface 62 of

the support element, and A% pH&EURRSRIBRE R GRMPARSsRPEE, Bn 8 BidSiRgHsh of the
weapon may dfré@nohit tie fieinger 7.3 betheiprgpekiiddhetr e aleppent 42ridre énd panehl of the

propelling chargeralenentrhadriias aldwifignaeskétipabssitias nipadesrssiaiiheiddir gpening of the
support elemegt 6,10, thiscase; the rim flange 17 of the propelling charge element 6 also restricts the

rotating of the propelling Q lement 12 too deep into the support element 6. [0022] The support
element 6 comprises an g @gg%ﬁtgw&k@p mid axis of the support element 6 is pro-
vided with a sleeve-like reinforcement portion 65, whose inner circumference is

provided with threads for receiving the propeliing charge efement 12. The pro-
pelling charge element 12 is fastened to the tail tube 3 of the shell through the
reinforcement portion 65. As the propelling charge element 12 is threaded into
the inside of the tail tube, the support element also shifts fixed to the shell tail.
When being fastened, a surface 32 of the shell tail 4 setties against a surface
64 of the support element. In this position, a distance remaining between the
rear surface 31 of the shell tail tube 3 and an upper surface 61 of the rein-
forcement portion 65 of the support element (shown with reference numeral
120 in Figure 3) serves as the breaking point.

[0024] The distance between the rear surface 31 of the shell tail
tube 3 and the upper surface 61 of the reinforcement portion 85 of the support
element may preferably be 0.1 to 10 mm, more preferably 0.5 to 5 mm, and
most preferably 1 to 3 mm.

[0025] Figure 3a schematically shows the principle of the structure
of the propelling charge element 12, wherein threads 15a are provided on the
outer surface of the iongitudinal shank part 15 of the propeliing charge ele-
ment, the threads corresponding to the threads in the cavity of the shell tail
part. The primer 13 is in the end part 11 of the propelling charge element. In
this embodiment, the end part of the propeliing charge element 12 has no



63 and a rim flange 7. The outer jacket 63 of the support element 6 is dimensioned in a manner
allowing at least part of the tail 4 of the shell 1 to settle to the inside thereof. [0023] Furthermore,
the mid axis of the support element 6 is provided with a sleeve-like reinforcement portion 65, whose
inner circumféPeit¥SHiovided with threads for receiving the propelling SKSFEEI¥MSEHE12. The
propelling charge element 12 is fastened to the tail tube 3 of the shell through the reinforcement
portion 65. As the propelling charge element 12 is threaded into the inside of the tail tube, the support
element also shifts fixed to the shell tail. When being fastened, a surface 32 of the shell tail 4 settles
against a surface 64 of the support element. In this position, a distance remaining between the rear

surface 31 of tHeads. tAhifLbeincasel dreuppdianaescerepalinbechdrgoretamant porigstessdf the
support elemens (Bbauppuithelefeseneatnumera)-is?8riodHiguse; 3h penraprasshe brealdnaRoint.

[(0024] The distagc &BSé‘MﬁfSrbﬂé?d@%reﬁH ACR S ah s %ﬁ%ﬁ%%%%@?ﬂgkb@w%pﬂ sRdace 61 of the
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the firing of thes%%%%r@@@rﬁélﬁ%%ﬂ?“ﬂﬂ@ F25E8 SI@@&%%% HEARgRL 'Qrﬁ?‘ Ruppost element.
[0026] Figure 3p.schemat shows the pri le of the structyre of the charge element,
wherein the ou erﬂ?ﬂ% ?ﬁ{’ %@Hb?ﬁdo‘fﬁﬁi I‘Ffﬂﬂ Baﬂff“ﬁf Qﬁ‘ﬁ%lﬁﬁé@%ﬁ’r@g e@m‘gﬁt is provided
with threads 15aMakialsebedapengddaribaercagnn the cavity of the shell tail part and in the support
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shell, a distance 120 remains between the support element of the tail tube of

the shell, the distance serving as a breaking point fracturing under the action of

the forces generated by the firing of the shell. The breaking point is provided

on that shank portion of the propeliing charge element that is not surrounded

by the sheli tail tube or the support element. The structure of the propeliing

charge element 12 is dimensioned to endure the fastening forces required, but,

on the other hand, to break under the action of a predetermined force, thus

allowing the shell 1 to be detached from the support element 6 once the firing

has occurred. The shank portion 15 of the propeiling charge element 12 may

be manufactured from a metal sheet by cutting and bending. Alternatively, it

may be manufactured from a plastic material for instance by injection moulding

or it may be a composite structure.

[0028] Figures 4a and 4b schematically show an embodiment of an

arrangement of the invention. Herein, the propelling charge element 12 is pro-

vided with a threaded portion 65a corresponding fo the threads 15a of the pro-

peliing charge element, and a rim flange 17 having threads 65b. in this way,

the fastening of the end part 11 of the propelling charge element to the support

element 6 is reinforced. The end part of the propeliing charge element 12 is

also provided with two recesses 40, in which a suitable tool may be placed for

rotating the propelling charge element into the shell tail or for keeping the pro-

pelling charge element 12 in position if the fastening is implemented by rotating



[0027] The length of the propelling charge element is dimensioned in such a manner that when the
propelling charge element is fastened to the shell, a distance 120 remains between the support
element of the tail tube of the shell, the distance serving as a breaking point fracturing under the action
of the force\§eHEPAEEDy the firing of the shell. The breaking point is pré\dadens/ fiigtshank portion
of the propelling charge element that is not surrounded by the shell tail tube or the support element.
The structure of the propelling charge element 12 is dimensioned to endure the fastening forces
required, but, on the other hand, to break under the ag;tion of a predetermined force, thus allowing the
shell 1 to be detached from the support element 6 once the firing has occurred. The shank portion 15
of the propellingelsagje Blérfentd 7otey Behihaukrrases sbawa wekadsreedbbyaoudisy add bending.

Alternatively, itymasdee ma}mymaﬂ@@kﬁ@mgammmmigl for instance by injection moulding or it
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the firing of th auses no deformation inthe refnforcement portion 65 of the support element 6,
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by rotating one YRR of fﬁp?ﬁsgggla%%%e%%%%ﬂha%a? PIRIStHNE Svéb ekﬁ}erné‘t%r%%em relative
to one anotherttaidhelkiarpesanrsrairepiettoomeatittkierdhnngi@ighenalns ksilition iecontinued, the
surface 64 of thecsppEielempnidiis easpressakagainss,the reartisyrtaeend2igfiteasemigol fin of the

tail 4, and the F%@?‘%ﬂé EJQEE%%F&: Uéeté'b?ﬂeJarﬂﬂﬂéihér%r@@g@\iﬁéﬁttf%rﬁﬁg%&r‘? be pushed

into the barrel of a WﬁH he shell 1 is fired, the charge breaks the wall of the

shank portion Rt 5%% %%@Hg?]%es]% %@PRBOﬁjia ?BE ﬁ%lﬁ rﬁﬁ?%ﬁpﬁﬁﬂpé ement 6
leaves along tHafeigRh $HEBEB U Qﬁfﬁég‘@ﬂﬁ@ biref &Qﬁéi%mtfiﬁ@lﬁ@@pﬂﬁ@lﬁméﬁttﬁy%f the shell.

[0032] It is obviesigted feetsersakilled inthenartihab gsniechnglegydgdvabeesushedasis tHea of the
invention can %%F@Plﬁ@%@gdﬂ a variety of ways Consequently, the invention and its embodiments

are not resiricted 0 h GRS cyqrmRles, YL YANLY AL (e 2e0RR oL R SMPor e

shank portion that remained open and substantially no material belonging to
the support element 6 leaves along therewith that could damage the barre! of
the weapon or affect the trajectory of the shell.

[0032] It is obvious to a person skilled in the art that as technology
advances, the basic idea of the invention can be implemented in a variety of
ways. Consequently, the invention and its embodiments are not restricted to
the above examples, but may vary within the scope of the claims.



8 CLAIMS 1. An arrangement for supporting a shell having a tail tube and a shell tail comprising
a plurality of control fins for affecting the trajectory of the shell into a barrel of a breech-loading
weapon, the arrangement comprising a rim-flanged support element to be fastened to a shell tail,
characterized in that the arrangement comprises a propelling charge element comprising a propelling
charge and a primer, the element having a threading guited for the shell tail in such a manner that by
rotating the propelling charge element placed through the support element and the shell relative to one
another, the axi%lr%ﬁgiéion therebetween changes, whereby the support element is displaceable
towards the tail of't hell, and that the length of the propelling charge element is dimensioned in
such a manner that whentthamprapafitgrenarige elemertini tastesieteitheastzdlljdbdistahee remains
between the shelldpil iy BeABIAG étmgpgﬁ@I6%@%%@&&%@%@%@&@%@9@@rtion
fracturing undeg hﬁ %?goap t?afrfr%fco ggrréercq;_efga%}/ th?vgringno%twhea%ha%l'ement c%mA?i altrq?ngement as
claimed in clain¥ ?c APattenzed i Ihat the propé\ﬁng a%)arge element’comprises Bthr a?iing suited

for both the sugpBri@leskaraperisemrdrithbastasiened to 3she|l dpih fRAeRC4$ Edfict in claim 1,
characterized inrtibathieepropeitieehbhryephisne it réasibne o esahtrossasimgisitgessupport
element with anigisfigignreRdfe and a friMBratrRNgeMent Aswyraetis-amyansted toe preceding
claims. characigfigeJy 3aL06 rSA0ing SAITARRSE O 1R EHCRUIRGS Glae RERRRUiRO charge

element and on the inner surface Il tube o n arraga%ement s claimed in

the shell .
any one of the EJ@E@@i%oéfgm,ecﬁé?%ffeﬁ%ﬂqﬁttﬂ%\&ﬁ@ ﬁ#&%bfﬁﬁﬂ%ﬁgfbgﬂ& %Wﬁs Fdvided with a
rim flange settlifg@gansdianetsagisivaemehanges. whergbrribfigementiagierafeditistaim 5,
characterized ipthaddbie aotesrdscihafenentated drefinafldnteatofd depigthelling < haogeltthgment is

provided with thigads and-1aRSHPBARAIGHMRL FPRIRISES A4NAAS IR PRIBpeliing
charge element is fastened to the shell, a distance remains between the shell
tail tube and the support element, the distance serving as a breaking portion
fracturing under the action of forces generated by the firing of the shell.

2. An arrangement as claimed in claim 1, characterized in
that the propelling charge element comprises a threading suited for both the
support element and the tail of the shell.

3. An arrangement as claimed in claim 1, characterized in
that the propelling charge element is fastened to a centre opening of the sup-
port element with an interference fit.

4. An arrangement as claimed in any one of the preceding claims,
characterized in that the threading is arranged on the outer surface of
the propelling charge element and on the inner surface of the tail tube of the
shell. '

5. An arrangement as claimed in any one of the preceding claims,
characterized in that the propelling charge element is provided with a
rim flange settling against the support element.

6. An arrangement as claimed in claim 5, characterized in
that the outer circumference of the rim flange of the propelling charge element
is provided with threads and the support element comprises a matching thread
portion.

7. An arrangement as claimed in claim 1, characterized in
that the breaking portion of the shank part of the propelling charge comprises a
weakened portion.



7. An arrangement as claimed in claim 1, characterized in that the breaking portion of the shank part of
the propelling charge comprises a weakened portion. 9 S. A method of supporting a shell
having a tail tube and a shell tail comprising a plurality of control fins for affecting the trajectory of the
shell into a barrel of a breech-loading weapon, in which method a support element provided with a rim
flange is fastened to a tail of the shell, characterized ky fastening the support element to the tail of the
shell by rotating a propelling charge element placed through said support element into the shell tail
and that the length of the §répBIRtipetelrgersierieneisidphaasipactml duen anaanpes!tial when the
propelling chargseletseinri isfasteineditedhecs ek, fardistaciieyrémamnebietyesnibealstielhtail tube and
the support element, the distaneemRIviNG AR RER KNGO icR HasWing MadeidhrAchRN of forces
generated by th\%éle@\%im ;[ahgn?r\giglz%'ge is fastened to a tail of the shell, characterized by

fastening the support element fo the tail of the shell by rotating a propelling

charge element placed through said support element into the shell tall and that

the length of the propelling charge element is dimensioned in such a manner

that when the propelling charge element is fastened to the shell, a distance

remains between the shell tail tube and the support element, the distance serv-

ing as a breaking portion fracturing under the action of forces generated by the

firing of the shell.



