1 SUPPORT MEMBER FOR SUPPORTING SHELL INTO WEAPON BARREL, AND METHOD FIELD
OF THE INVENTION [0001] The invention relates to a support member for supporting a shell into
the barrel of a breech-loading weapon, the suppoft member comprising a support element with an rim
flange, end, and edge casing, and the support member further Coré]géiFsPi?Q% means for fastening the

support elemendHPEORAMENBER RfoRgiTtPRTING Bl R the B TP nvention further

relates to a mefgafepfastening a support member to a shell, the method comprising arranging to the
tail end of the shell a support member that comprises a support element furnished with an rim flange,
and fastening the support member to at least one fin in the tail end of the shell. BACKGROUND OF
THE INVENTIONELOGU03R MNYRATHEY be arranged on a movable platform, such as on an armoured

vehicle, whereby they igiiar 0y 9 RSLRBOYE IO BRE IRFANSP agibahackapithe other hand,

it may be quickly m o safety from an emplacement. If the mortar is to be fired horizontally or
downward, a pr’ﬁk_ﬂéﬁ?é?%@é HofrPIse FATe HINANE 3R doR SYRRCELAYS M FACE PR thBrtar barrel, but
may slip forwardiipotre Harrehsavittabii can fntgngerdetdgedged-ddBqadenttiec08pPdE discloses a

support member that is fastenable hy.friction to the fins i tail (o) l.Ts olution taught
by the patent hggefﬂageﬁr% Bﬁqee(% TRAF ﬁé!g?) SF iec&é?ﬁ)ﬁoﬁ%ﬁ%@@%@%@%ﬁ%&m‘%ﬁ%ﬁg rﬁje?wtt? %??both the tail
end of the shellansditheckensiosttenide Biratseffth®e@le to function at least fairly reliably. BRIEF

Provide an IMprovel oo et o SUBpOr e, 2 shel 1oty 6. bontet ot Protei 08cg
weapon, and g PRI %)taﬁ@?gnfﬁﬁ Q?&hog %55{%@?%5{%8#?”8 ¥?§983%¢ﬁ%d§)1€%e§§%fggggof an
embodiment of theuppentioardehanattesispdsestzastineariceinn ént fasnsiing W sapFdRt member to
the tail end of the shell.camprise A relaings RAHFRgad 1 1bssedde fasinganshasianged to circle the
the shell,
BACKGROUND OF THE INVENTION

[0003] A mortar may be arranged on a movable platform, such as on an
armoured vehicle, whereby the mortar may be easily moved from one location
to another, and on the other hand, it may be quickly moved to safety from an
emplacement. If the mortar is to be fired horizontally or downward, a problem
arises from the fact that the shell does not stay in place in the mortar barrel,
but may slip forward in the barrel so that it can no longer be triggered. US
patent 5 503 080 discloses a support member that is fastenable by friction to
the fins in the tail end of the shell. The solution taught by the patent has the
problem that its application requires very exact measurements of both the tail
end of the shell and the support member itself to be able to function at least

fairly refiably.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An embodiment of the present invention seeks to provide an
improved support member for supporting a sheli into the barret of a breech-

loading weapon, and a method for fastening such a support member.

[0005] The support member of an embodiment of the invention is
characterised in that the means for fastening the support member fo the taif
end of the shell comprise a retainer part arranged fo the edge casing and

arranged to circle the



2 ‘inner surface of the edge casing essentially level with the plane of the rim flange. [0006]
The method of an embodiment of the invention is characterised by fastening a fin of the shell to the
support member by means of the retainer part arranged to the edge casing, the retainer part being
arranged to circle the inner surface of the edge casing essentially level with the plane of the rim flange.
[0007] According to an embodiment of the invention, ti#e shell is fastened to the support member by
form-locking fastening means that lock the fin of the shell and the edge casinq of the support member

together. [0008] 1A SHIERSEIRIERE BoFatsing G LSS e HseP Bt tif end of the

shell is based orrfidtamdecking, whereby the fastening is more secure than that based on friction. In

addition, possible dimqpgidAnHRILEP SCEr B arHadvinac e psi dpgpt affect as

critically the size of the tasténing forces and the tastening of the support member as in a friction-locked

solution. In the buliRpandiateelonsbéwmbelt, thibendmagermestoetiy rasensie i deiRsfelatively easy.

Further, the embggdligenyeroMdes dhgasvanipasthabing sdRRAhBISRRIGERRY arfbaHick to fasten to
the tail end of the shell even !??] ifficult conditions. éﬁoqg\} Accﬂ{(éifrl])g ;g?aﬁg embodiment of the

invention, the ré%ﬁ%?lﬂ)’é‘?%o e %esﬁﬁﬂggt S%Sge’enii at i 3‘ &l y eans of '8 t%nnding element

stene
to the edge casfraggand the bending of the flexible element allows the fired shell to detach from the

support member.  [G340] ACEHEIIRPHR 21 5 0nG AR AIMENh A Hhs-nYRNGAS) thesetainer part

comprises threading 3Friooves in the longitudinal direction of the shell and arranged radially, through
which the fins oftAgARdierPRRINSRBE 1S YHerreincking BetrriradRrHERt lock [88 1if) According to
a third embodimgnitetHat indehtiaigatdhsirenst tfdkeedgentanbg tegrebeiving ring is formed that

comprises a surface Ci&éﬁ&é iﬂgﬁﬁg."éﬁ{g?t?hh%%}‘? tﬂ‘ét%%%ﬁﬂféoé% %%@Sﬁé-oﬁhrﬁéﬁﬁﬂé’ﬂ&m surface of the
receiving ring facilitateS the threading of the Tins inside the &dge casing.

tail end of the shell is based on form-locking, whereby the fastening is more

secure than that based on friction. in addition, possible dimensional variances

caused by the manufacturing of the shell do not affect as critically the size of

the fastening forces and the fastening of the support member as in a friction-

locked solution. In the solution of the embodiment, the management of the

fastening forces is relatively easy. Further, the embodiment provides the

advantage that the support piece is easy and quick to fasten to the tail end of

the shell even in difficult conditions.

[0009] According to an embodiment of the invention, the retainer part
comprises a support edge that is fastened by means of a bending element io
the edge casing, and the bending of the flexible element allows the fired shell
to detach from the support member.

[0010] According to a second embodiment of the inveniion, the
retainer part comprises threading grooves in the longitudinal direction of the
shell and arranged radially, through which the fins of the shell may be pushed
to the rear side of the retainer part.

[0011] According to a third embodiment of the invention, at the end of
the edge casing, a receiving ring is formed that comprises a surface
converging toward the end of the support element. The converging surface of

the receiving ring facilitates the threading of the fins inside the edge casing.



2a [0011a] According to a first aspect of the present invention, there is provided a support
member for supporting a shell into the barrel of a breech-loading weapon, the support member
comprising a support element with an rim flange, end, and edge casing, and the support member
further comprising means for fastening the support element to at least one fin belonging to the tail end
of the shell, character ised in that the means for fasterdig the support element to the tail end of the
shell comprise a retainer part arranged to the edge casing and arranged to circle the inner surface of
the edge casing essentially level with the plane of the rim flange. [Q011b] According to a second

aspect of the present iR GAUENG rovilied asriahoh s RIERSIhEELlBRo SR Aiber to a shell,
the method conppsiativg arrangiog teahedaibe rdmidtitieshedhelsupp dierhendierf thatreechprises a

uppo e eme B IRASIN A LIRJIRNAEARY [ARIBANG, DS PAUMERIRAIIa LRS! ohe in I

the tail end of the's acterised by fastening to the support member by means
of a retainer paftaigangee. t8Hec8agecaniag 2tk HaatHEPPAITISERG afrERGE $20EReRSthe inner

surface of the eggaarint sesaiMly Jappbwiticihenplang Rbthe kvfifargediig BRHRESCRIPTION OF
FIGURES 00 2} %e%%{{enthon will be desgr.ib%g { more deti;lilr the attached drawings, in which
€

[
3 Figure i gsf iccreﬁrre%gnfja?ilg‘% of b'she I%lf?o%%r} e b?srtneénénr%’?t %?tﬁueoga\gport member

of the inventiongftmenbipréiotal wed b ritwitthgiesumpise adaiboesrerreimeagsss isetwon,

Figure 2 is a scpgpaticdppresrniationehasesrind sPRbmeamaes dithedruesiondasfened to a shell
and shown from the side and in partial cross-section, Figure 3a is a schematic representation of

a third support FREFBEISAENE WIR AR RARESh L ("2 8N9Pand shown from the side and in partial

cross-section, [0011b] According to a second aspect of the present invention, there is
provided a method for fastening a support member to a shell, the method
comprising arranging to the tail end of the shell a support member that
comprises a support element fumished with an rim flange, and fastening the
support member to at least one fin in the tail end of the shell,
characterised by fastening the fin of the shell to the support member by
means of a retainer part arranged to the edge casing, the retainer part being
arranged to circle the inner surface of the edge casing essentially level with

the plane of the rim flange.

BRIEF DESCRIPTION OF FIGURES

[0012] The invention will be described in more detail in the attached

drawings, in which



Figure 3b is a detail of the support member of Figure 3a as seen from the inside, and Figure 4 is
a schematic representation of a fourth support member of the invention fastened to a shell and shown
from the side 5?1%%??%‘5’5%% cross-section. [0013] In the figures, th& STBASATYEhown simplified
for the sake of clarity. Similar parts are marked with the same reference numbers in the figures.
DETAILED DESCRIPTION OF THE INVENTION [0014] Figure 1 is a schematic representation
of a shell supported by means of a support member-o8an embodiment according to the invention into

the barrel of a weapon. Fig J%0%513Tges% gu_g:clﬂ;é ?%9@9&9% e} tBE %aéh%llizsg%%&{ggc%loading

weapon. The WeHPon ma% be a mo ar in ner. surface o ially smooth.

rel 2'1s esse
'The rear of the sheif T°has gﬂ‘ﬁ?ﬁg @%’H %&Me”i‘if?é‘ {HIPhEHE f%r |§Vé3§"8%"5myplcally
several fins 5 thatf‘ﬁr%lﬂg'é’a REETRSESHRMIGhETRRSCHM shell 1. The construction of the shell 1 may in
detail differ from that showhigutheé figerehBEorativer sples @ftelarityf thedumetbuppotheeddteils of the

weapon are not g inventiolD @k feguproiHarahesbalihroRvenienis saataneddeathe tail end 4
so that the shell Lgavshe: gﬁpt in place in the barrel 2 until it is fired. An edge casing 12 on a support

element 8 belonging to the up r% rlréegné)c%r 6 'a 1glrréernesslont% | suck th(ﬁ t Ieas%[éart of the tail end 4 of
the shell 1 may be accommoqéja insias Tt AR hhe’sa sup &R P&ents the shell

1 from moving foPWEH IRVERIRTRIIONRRER ﬁ‘]é’?%ﬂr%n% %‘W@J(@H‘lﬁhﬁlé‘ﬁﬁrﬁ%tﬁl Bﬁ‘é‘@ﬂlon or even
downward. The uipgfoResi@mber 6 is dimensioned 4 so that it endures the loads caused by the mass

of the shell 1 and any forcedguaeStdiby thetsibsation anmbecolaraions Genesated:dusingthe
transportation angbhapdlingies thgshell.
Figure 4 is a schematic representation of a fourth support member
of the invention fastened to a shell and shown from the side and in partial
cross-section. ‘
[0013] In the figures, the invention is shown simplified for the sake
of ciarity. Similar parts are marked with the same reference numbers in the
figures.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Figure 1 is a schematic representation of a shell supported
by means of a support member of an embodiment according o the invention
into the barrel of a weapon.

[0015] The shell 1 is arranged into the barrel 2 of a breech-loading
weapon. The weapon may be a mortar in which the inner surface of the barrel
2 is essentially smooth. The rear of the shell 1 has a tail tube 3 and a tail end
4. The tail end 4 comprises one or typically several fins 5 that are used {o af-
fect the flight path of the shell 1. The construction of the sheil 1 may in detail
differ from that shown in the figure. For the sake of clarity, the breech or other
details of the weapon are not shown.

[0016] A support member 6 of the invention is fastened to the tail
end 4 so that the shell 1 may be kept in place in the barrel 2 until it is fired. An
edge casing 12 on a support element 8 belonging to the support member 6 is
dimensioned such that at least part of the tail end 4 of the shell 1 may be ac-
commodated inside it. A rim flange 7 on the support member 6 prevents the
shell 1 from moving forward in the barrel 2 when the barrel 2 is directed in the
horizontal direction or even downward. The support member 6 is dimensioned



[0017] The support member 6 has means for fastening the support element 8 to at least one fin 5
belonging to the tail end 4 of the shell 1. The means comprise a retainer part 9 that is arranged to the
edge casing 19 SR UFCRE the inner surface 10 of the edge casing on eESEHINY FEPBENdicular plane
to the longitudinal direction L of the shell, that is, level with the plane of the rim flange 7. In the
embodiment of Figure 1, the retainer part 9 is formed at the end of the edge casing 12. The retainer
part 9 substantially reduces the inner diameter of the édge casing 12 that is a diameter measure in the
direction of the Pl 4f I iR0aRE%Eys cauJORLEIALG AUCLARMAIEY pTdle ddp faging 12 s at
the retainer part corrgﬁpon Ingly smaller than at other parts of the edge casing 12, In other words,

{
n | A
" the retainer part 89458 }_Stﬂfféy %@’agﬁgr%% %&ﬁ@ﬁﬁfl@?@s&%@fﬁ@%d’é@@%&@ﬁ?%?%iner part 9
bends outward féReaa5\ERS AhES Bethe shell, when the shell is fired. In spite of this, the support
member 6 is in some caseffdTdble . suppor{O0d@bEidura? iscarscfenetieniegrésestaton of a second

support member 9éihehing eptipnetasteneditosarsisibaiis hawrfremitacosigha aneiin parial
cross-section. Thespnortelement SAelppaing RAhe %&Wémsm%ea&%n@m 72 g 16, edge
I

casing 12 and rim.flange 7..Further, a space 15 for a trigger mechanism that may comprise an
G R RIS RORDNPLY FERRRSSI ey e

) : . e inner surf;

intermediate firing PIn‘is arrange& mﬁﬁ% $upT? [ .

arranged to hit aRigtsriadicpUidied riipaia bughitrs itbrinebit e veing hithariaeetsger the
actual charge of the réhdleng©thér thiggabedicteahishfiigknewritn thaieldoarad isafomaliy atso be used. It
should further bemoteditbatibe:dgpreginiene Mg dormaoipascesaddbshiave amupastakelonging to
the trigger mechapigmyraingierds the 8agk1SdRR IMStaNAes HAERIRBIONERISH AR0pRNING through

which the firing pin of the weapon,.Qr th ﬂé( riggers the charge that provides the shell with kinetic
energy. [085)& r%eeﬁ%c%dﬁ)?ntgﬁt}gﬁ ggée% differs from that of Fiégurelfirstly in that the outer

diameter of the edge casinAPlsTaeRE FE TR R PoaE 1I8dee casiigiddy S gL AIMT&IBEHith other
points of the edgeaca8irrgr1gsrPhe gl parlieretbaviheteeigeatissiidhe edavnsting dverilts entire
length. The re- Stienergdet thisraaned mirathicke mogpef the altatl bk tha etigeksasings I:that

essentially reducgsgthe angrdiametesafiifieados Kasiobdvard forl @824 ArathsBsignificant _
difference to the gmbogimet OLFIguLe; LIS hay, tQFtﬁg,dt%tg%gQ@%%%@?é% @ [8ggWing ring 13 Is

formed to comprise a SL'JL'r%? q converging towardﬂ&m end'1l6 o support element §O Nis guides and
facilitates the ins&ttion VBPﬁ?CQ fins 5 of the shell into the support member. [0022] A third significant
difference is that the retaif@Pp8HT0i dsificheehameiistapiessrirHianOea$erhe surRpodasing 12.
[0023] The retainmeepher Dhibg bedotioredbsfeadd itirushmlcirelilstrestruéturetoedidg Hre imner surface

10 of the edge casinigl Llosy- oty benosieshal sevrial Sepriaitgasththat serarrargrd on an .
imaginary circle fofmad af thedrniergecion olshplavenaralielaib e naee gldg.dmfiapge 7 and the
inner surface 10._ . . ) ) : . o

a trigger mechanism that may comprise an intermediate firing pin is arranged

in the support element 8. The firing pin of the weapon may be arranged to hit a

detonator cap of the shelf 1 through the intermediate firing pin and to trigger

the actual charge of the shell 1. Other trigger mechanisms known in the field

may naturally also be used. It should further be noted that the support element

8 does not necessarily have any parts belonging to the frigger mechanism -

instead, the end 16, for instance, may simply comprise an opening through

which the firing pin of the weapon, or the like, friggers the charge that provides

the shell with kinetic energy.

[0020] The embodiment of Figure 2 differs from that of Figure 1

firstly in that the outer diameter of the edge t;asing 12 is at the retainer part 9 at

least essentially equal in size with other points of the edge casing 12. The

outer diameter of the edge casing 12 is constant over its entire length. The re-



[0024] Another solution for fastening the support member 6 to the shell comprises a retainer bushing
that is fastened beneath a base of the propelling charge of the shell 1. The bushing part of the retainer
bushing extend€ p¥&{tha*base of the propelling charge and settles in th& SHFBEIE¥RSent 8 on the
outer surface of a hub structure surrounding the space 15. The bushing part is made of a permanently
bendable material. [0025] At least one groove circling the outer surface of the hub structure is
formed using a lathe, for instance. Said at least one gfoove is arranged on a spatial plane that is

Foaéé‘gf'Ttﬁe”éeué’é?fg%ﬁgﬁ%ﬁg}ﬁ%%ﬁ?%g? S RS M ot e
' >Whe h

t e
bushing part ben i ﬂfg’ﬁaﬁ?sﬁ&s?@ﬁ@%%e hub structure. The bushing
part may bend evenly and 8838 hA6a8NiH8 ElgR6b véTesergedackingmredimaciai Eiyrerin some other
manner. The preissing atdheakeady the ddge tasing filing Eaeitviog kater it théfiekel to conf0027]
Between the parpaééhe Qushiodpartlaiy iblariofRo¥annd Biamasighihedeialierdushing fastened
peneath the basg ghiacAPRRIAE ORGPt fE'S [y aueaignabaradgaererably

circles the entire&}et%glerr bushing. The weakened area may be for a thinned material,
perforated material OF the like. When the shell 1 is fired, the retainer bushing breaks at the weakened

area and, consequently, tH@Q%at AR siseilireaksifsdercarisdhnbhamaiinaieashie @Rfreas the part
beneath the weal@itsticaredistameeriofasherentitof the sdpporsingrber 6. The latter part is difficult to

unfasten from the support fpg2apane, retaiabrossapioatas tberderiesecpidhwraineos member 6. The
re-use of the supRRILMETBRENR I RFRIYS(RTRILISD. of the [A848]1EIONEE132 i % SRRERRLIC _
representation of.g {lif SUpRAIE MemBelof e vepdon asieied 19,2.3nel and oy from the side
and in partial cross-section, a_ndal|=i u%e @i) i§3 detal of the sante suppor mer%_bershown from the
inside. It should FEREEY fﬁ‘fﬂf%&%?&%ﬂ%% flang ppEHehiinar @ireehihedim 10811 in Figures
3a, 3b, and 4. and[bezoparieireesiér part 9 comprises a support edge 14 that is integrated and
fastened through the bendjng24ie ArenhdSst tenefdg dasasing 18e suppd@038inbbe ditoStigemprises a

recess 17 into whigy isrpniRRerh eslamddoseHing wher Bsished eiiprtadiye the-supeort member 6.
The retainer part 9y dﬁ%r@%’&%&&%ﬁx ]14%1‘9 %ﬁﬁgt S#?B}%ﬁé 35%5}@4 Bsaﬁ‘ﬁrg]%%%% same

material as the Sélij‘%)o t me nce. T n an ensioning of the

lat
retainer part 9 d g Eﬂﬁgtﬂeéﬁgﬁlé%ﬁ@"?agrﬁ?éafgret% Eﬁfﬁér'ﬁélf‘?;gppm element 8 on

the outer surface of a hub structure surrounding the space 15. The bushing
part is made of a permanently bendable material.

[0025] At least one groove circling the oufer surface of the hub
structure is formed using a lathe, for instance. Said at least one groove is ar-
ranged on a spatial plane that is parallel to the plane of the end 16. Most pref-
erably one groove is formed that circles the hub structure.

[0026] The bushing part of the retainer bushing is pressed with a
suitable tool so that part of the bushing part bends into a groove, whereby the
bushing part fastens to the hub structure. The bushing part may bend evenly
and continuously into a groove, or by cockling like a crown cap, or in some
other manner. The pressing may already be done in the filling plant, or later in
the field.

[0027] Between the part of the bushing part bent into a groove and
the part of the retainer bushing fastened beneath the base of the propelling
charge of the shell 1, there is a weakened area that preferably circles the en-
tire retainer bushing. The weakened area may be formed of a thinned material,
perforated material or the like. When the shell 1 is fired, the retainer bushing
breaks at the weakened area and, consequently, the part above the weakened



[0031] When the shell is fired, the bending element 15 bends under the force directed to it by the fin 5
and allows the detachment of the shell from the support member 6. Durin f|r|n arts are detached
from the supp‘gﬁ MENHats and it is removed as a whole from the WeapB %9 6 the breech of
the weapon. [0032] As shown in Figure 3b, the retainer part 9 comprises threading grooves 18 in
the longitudinal direction L of the shell and arranged radially, and through the grooves the fins 5 of the
shell may be pushed past the retainer part 9 against the bottom 16 or some other corresponding

surface. The nu@t%%rﬂft@mﬁmw%ﬂswagrgtthﬁémsﬁ%ege%tﬂ%s%%@ﬁe elpcleg.so that all fins
5 of the shell may he be g ultaneou |nt§ rea ;?gggroo %8 ﬁg%‘I}éSne in 5 goes into
one threading groove Bu? ?e%o{fﬁ | maf be? WH ah %
accommodate t8rt @%ﬁ%@?@?ﬂ@@é@tﬁg@grﬁ@rﬁ%@‘@htﬂ?‘efﬁth%@ AEIRE, XHPATIMSET-of threading
grooves 18 may kes6.Dédrgreatee widhealsepnambeerobehs finysedty tetigitetype of shell. [0033] On

the support edge 14 of thegoRBneiquast 9z srineescAtbacerfprasshiairascenthin theppsaner of a

low-gradient SCf%%@ﬁQf'EhH‘ﬁzl@ﬁ%H%@éﬁé@%‘%”sh&f ih R e S e firgetion between
two threading gr 18 The scendm surfacg 20 m@é’tan? Tégg%ed betweEen 7ev 1%/two threading

P s R A% a
grooves 18 or b tween St 2 Tew ad acent hreading Jirhes is fastened to

the support men$H8Wg B?’Bli@ﬁlhﬁ‘ﬁ?e sbyigPe ?féru'%@%ﬁ@?%&ﬂﬁﬁérﬁrﬁml@eﬁﬁer which the
shell is turned afksirfdisshongiedinpddrbcibhiguiesdatidn anthé support member 6 to the direction
where the ascending surf{082%) Nesl getsingaiast thenfipSsehe aﬁmde@suﬁabetwimay be made of

a material softergtm@dtaaa %gt@,g@ ProvdereRwhiritig aiferms indedhe iggYtace 20 a space
to lock into. [0035] 4-,11%&?1 tjgé reé:, tgqoqn% @vh‘?&” Eﬁéhqrgtﬁ ber of the

invention fastened to ash show gl artial cross- s ct embodiment,
the retainer part |§‘°ﬁ8‘f’?t(¥" H?ﬁfﬂ?ltﬁ%‘@ﬁ?é&% @Fﬁa@?ﬁtﬂlﬁ?ﬂg firFe! i %If%tﬂ’ﬂﬁbed into the
support memberP8r Ssvdiith sHpeer afgectdiner Rardnanalemetther@sy é’ﬁéﬁ@%%f dohical retainer
ring 21 with a firsasider22ekizida ghagaipstihedraokr Suukace 4 htfetherestrerepditediasigie a second
side 23 is arranged agaerssighnfino® ektheshe phheofitefireampaisesci resessinky (iR warich the
second side 23 %éh@t%@i’ﬁrf@g 21is positioned The fin 5 of the shell does not necessarily need to
have a recess 17, and the urf %%oft e.Se! a Ee %3 of ere a r mﬁ% ay be a
suitable bracket in the f|n Ainerfing 22984" ge%g%?e part dge casing
12, and in one efB & ?ﬁéﬂteﬁt%’ ﬁdﬁ@yow& frafefnd ﬁt%@n@iﬁqﬂ?mﬁ% alWas MNEPdat caused by
the combustion §sesrditinethess el DMtirgstréibtiverpdem ehe sidtenh edeltum Yost suppoider 6 and any
unburned retainenginge? lonamterialavibfigwaist ot thewbaiechaltentoevaiglbriNoyreisnergring 21 material
will preferably regpadRrinthgeshellpGine useful material is magnesium or magnesium alloys, but other

metallic as well as non-m % anéﬂg nl:\%e aIs e used to me:jh the retalnet[;]rl 21. The
essential thing is that the material burns quic IV ih the' heat generated da%hat retainer

cormphises

rings 21 of unifolfi¢ &ﬂ%‘t‘”‘fﬁﬁ%"l‘)@ﬁt%’@’mﬂ@ HERERH, RSy b ?Eg afﬁ‘gt?é]%lll occur in
their burning proee@ & agreteigsomyh hathnst ares tgeshell may [@@gwmaa@mm figtaiR®r possible to
make the separgtert&@aigainsint & baifanméteriabthataloescootdspumdin@yguridbe. Meat maused by the

combustion gasesofdifegsibhe sALRRRIIIAGE s ﬂh@@&h@@bﬁéﬂ@(im%% §BRafalg gathat the shell
will detach from H\efaﬁQ%OBf EHB%HQI‘F%%W gQ%?ﬁ%@@Qt%l Qﬁ 6@%19 info a threading groove
18. Usually one fin 5 goes into one threading groove 18, but the threading
groove 18 may also be made wide enough to accommodate two or even more
fins 5 at the same time. On the other hand, the number of threading grooves
18 may also be greater than the number of the fins 5 of a certain type of shell.
[0033] On the support edge 14 of the retainer part 9, surfaces 20
are formed that ascend in the manner of a low-gradient screw thread in the
longitudinal direction L of the shell and in the same direction between two
threading grooves 18. The ascending surface 20 may be arranged between



8 [0038] The retainer ring 21 may comprise threading grooves 18 shown in Figure 3b to facilitate
the insertion of the fins 5 to the rear side of the retainer ring 21, and ascending back surfaces 20 that
wedge the find's BERNEER the retainer ring 21 and end 16 or some otherpl%yﬁ}?aﬁgfﬂﬁg@e or shoulder.
Members or surfaces preventing or reducing the turning of the retainer ring 21 may be arranged
between the retainer ring 21 and back surface 19. [0039] The cross-section of the retainer ring
21 of Figure 4 is rectangular, but may naturally also bé of another shape. Grooves or ridges adjusting

the lexbilty or TBJGhY ld"Frsiaine sl ML agBgaHdlSroin e Bsiands g directon of s

circumference or radius. .o In some cases, the features presented in this application may be
used as such, re%ard’less of other features. On the other hand, the features presented in this

application may, if necessH§3fk ToprliRb dStéPRIRRPIRoINe SiirRRRamSRRber 6 bY[RWERIPEhe drawings
and the related degdiistioriziremnighniended torirdinaterdayddetBofaltey inkiahtithe. Ihedl iisvention may
vary in detail withimnttes00p¢ iof ihegilaims. dClidMB relatidn AosSHpRersmembaitiarestgpporting a
Shfh" into thﬁ barficl ofradAReaEradRINEARAR, f&lﬁfﬁH@%%Bng&?é ‘ RPN ErASURROT e'fement
with an rim flange, e n S support me urther.comprisin ans for
fastening the suﬁ%g??%‘ﬁn%un %ga%?eas ogrléc]agﬂ%h%e?l(f)r?p ﬁr‘é"?&‘?ﬁ%‘%‘? e{n%f]otﬁ %{gﬁsﬁﬁlgﬂgamer ised in

that the means 8 RIERIG the é?fﬁﬁﬁ)ﬁtglm@ﬁ?%qwg BHane 27 MePersitBfpIE: a retainer part
~ arranged to the edge casifh@03fll BigarfgédsFcaeieTRigniasreiafidioniehe dagéhcaummgéssentially
level with the planersb¢hefitmeflamgetion fastened to a shell and shown from the side and in

partial cross-section. In this embodiment, the retainer part 9 is not necessarily
in immediate contact with the fin 5 of the shell arranged into the support mem-
ber 6. Instead, between the retainer part 9 and fin 5, there is arranged a coni-
cal retainer ring 21 with a first side 22 leaning against the back surface 19 of
the retainer part 9, while a second side 23 is arranged against the fin 5 of the
shell. The fin 5 comprises & recess 17 into which the second side 23 of the
retainer ring 21 is positioned. The fin 5 of the shell does not necessarily need
to have a recess 17, and the mating surface of the second side 23 of the re-
tainer ring 21 may be a suitable bracket in the fin.

[0036] The retainer ring 21 is a separate part from the edge casing
12, and in one embodiment, it is made of a material that essentially bums
away in the heat caused by the combustion gases of firing the shell. The shell
then detaches from the support member 6 and any unburmed retainer ring 21
material will fly out of the barrel after the shell. No retainer ring 21 material will
preferably remain in the shell. One useful material is magnesium ar magne-
sium alloys, but other metallic as well as non-metallic burning materials may be
used to make the retainer ring 21. The essential thing is that the material burns
guickly in the heat generated by the firing and that retainer rings 21 of uniform
guality may be made of the material, whereby no random variations will occur
in their burning process to affect the flight path of the shell.

[0037] Naturally, it is also possible to make the separate retainer
ring 21 of a material that does not burn away in the heat caused by the com-
bustion gases of firing. The retainer ring 21 is then suitably flexible or shear-
able so that the shell will detach from the support member 8 without damaging
the fins 5.



2. A support member as claimed in claim 1, characterised in that the retainer part is arranged to
reduce the inner diameter of the edge casing. 3. A support member as claimed in claim 2,
characterised "1 4 8 Petainer part is arranged at the end of the edgeP 85%‘?5‘?”"500891. A support
member as claimed in claim 2, characterised in that the retainer part is arranged at a distance from the
end of the edge casing. 5. A support member as claimed in any one of claims 2 to 4,
characterised in that the thickness of the wall of the efige casing is constant. 6. A support

member as claimed in any[gg@sj)fﬂgir}gagn@ ArirEf' f“lr@:éﬁ}eéiﬁﬂgrigetqmé &in%;?ir%g{{%?e]tﬁé (c))ff ttrr]; edge
¢

casing is constant along.its entire_length.. 7. A support member_as clai
prece%ing claims%%&%iczgﬁgéed%?ﬂg‘??%alf%t%‘ﬁ’er}s 5&&%8&%3@@& éﬂﬂg&? @rdggetﬁ) 1§ fastened by
means of a bendiR§BREMBAL 46 tAEEA5eCRItIB AT oS BRh AR GheE thedsnHiRdBRemBAt allows the
fired shell to detdeldroimetieiainppongraérapecnd 168r Axupmdrenteaiber sfataimeshioukny one of the
preceding claimsjethataciesisedriattatébepretaingigoartreantimgousiginalgsdheenttaitaner surface of
the edge casing.ring 29y BRRAFEAIBENBERRBA MRS EDS 95BN iR £9 2 ra cterised in
that the retainer partis forgad f-several seRarale BAHS rdQiner ring 21 of Figure 4 is rec-
tangular, but may naturally also be of another shape. Grooves or ridges adjust-
ing the fiexibility or rigidity of the retainer ring 21 may be arranged thereto for
instance in the direction of its circumference or radius.
[0040} In some cases, the features presented in this application
may be used as such, regardless of other features. On the other hand, the fea-
tures presented in this application may, if necessary, be combined to form
various combinations.
[0041] The drawings and the related description are only intended
{o illustrate the idea of the invention. The invention may vary in detail within the
scope of the claims.



10. A support member as claimed in any one of the preceding claims, characterised in that the retainer
part comprises threading grooves in the longitudinal direction (L) of the shell and arranged radially,
through the grooves the fins of the shell are inserted to the rear side of the retainer part. 11. A
support member as claimed in claim 10, characterised in that the retainer part comprises a back
surface ascending in the longitudinal direction (L) of tie shell. 12. A support member as claimed
in any one of the preceding claims, characterised in that the retainer part is integrated to the edge
casing. 13. A support member as claimed in any one of claims 1 to 6, characterised in that it
comprises a sefdraidi@tainer ring arrange-able between the retainer part and the fin of the shell so

that a first side of the rq:t%i%%%ﬁ%? ﬁ@gﬁg%gﬁé?%ﬁ?% %“gﬁl%)m%éﬁé%i%%%& lile a second

side is arranged against shell' s -locking Is forme tween the fin and support
member. 112agirglipRRe i dPRIFIPRS EMRAYE IIFURRATING PR BRTCHSEETH Wtk FAdfetainer ring is

made of a matefighdbathurnmavey dhaiinadaenesased doy theamabastios grsesiehiiing the shell.
15. A support member,.as_claimed n an‘YPocré]'E of then;gl;iece,;qln% clam?s C 8racterég%le|rt1 tlhat at the end

of the edge casma?résrfeoéef?\f’lr% 'Plﬁg R 5 %earpcom%ﬁseesa a{{ 80 é@ebﬁ}]ﬁa?%g%vergesafoward the end

of the support etmsiehthe shell.a: Marethod favefddtethirighe sopptfonéenisaing Bisisaliptie method
comprising  guapging iadngitaherd eldheshell AsurPeraRaBPeathaleagRigse-a@ support

element furnished with an rim flange, and fastening the support member to at least one fin in the
tail end of the sREA% SR ASEANANIe ARG 198 ARTSY b G568 2 the &98R0FeRnber by means
of a retainer partssatigjydaestivate dge dasengf, e rietéarerepart being arranged to circle the inner

surface of the edge Caﬁ."}ig &?psp%ﬂi?rl.'é(r&%‘é‘?'é’&”&él}ﬁe@%‘%ﬁﬁh? ri'@rf'é"’r‘%ec terised in
that the retainer part is arranged to reduce the inner diameter of the edge
casing.

3. A support member as claimed in claim 2, characterised inthat
the retainer part is arranged at the end of the edge casing.

4. A support member as claimed inclaim 2, characterised inthat
the retainer part is arranged at a distance from the end of the edge casing.

5. A support member as claimed in any one of claims 2 to 4,
characterised in that the thickness of the wall of the edge casing is
constant.

8. A support member as claimed in any one of claims 2 to 4,
characterised in that the outer diameter of the edge casing is constant
along its entire length.

7. A support member as claimed in any one of the preceding claims,
characterised in that the retainer part comprises a support edge that is
fastened by means of a bending element to the edge casing, and the bending
of the bending element allows the fired shell to detach from the support
member.

8. A support member as claimed in any one of the preceding claims,
characterised in that the retainer part continuously circles the entire
inner surface of the edge casing.

9. A support member as claimed in any one of claims 1 to 7,
characterised in that the retainer part is formed of several separate

parts.
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10. A support member as claimed in any one of the preceding claims,
characterised in that the retainer part comprises threading grooves in
the longitudinal direction (L) of the shell and arranged radially, through the
grooves the fins of the shell are inserted to the rear side of the retainer part.

11. A support member as claimed in claim 10, characterised in
that the retainer part comprises a back surface ascending in the longitudinal
direction (L) of the shell.

12. A support member as claimed in any one of the preceding claims,
characterised inthat the retainer part is integrated to the edge casing.

13. A support member as claimed in any one of claims 1 to 6,
characterised in that it comprises a separate retainer ring arrange-able
between the retainer part and the fin of the shell so that a first side of the
retainer ring leans against the back surface of the retainer part while a second
side is arranged against the fin of the shell so that form-locking is formed
between the fin and support member.

14. A support member as claimed in claim 13, characterised in
that the retainer ring is made of a material that burns away in the heat
generated by the combustion gases of firing the shell.

15. A support member as claimed in any one of the preceding claims,
characterised in that at the end of the edge casing, a receiving ring is
formed that comprises a surface that converges toward the end of the support
element.

16. A method for fastening a support member o a shell, the method
comprising

arranging to the tail end of the shell a support member that comprises
a support element furmnished with an rim flange, and

fastening the support member to at least one fin in the tail end of the
shell, characterised by

fastening the fin of the shell to the support member by means of a
retainer part arranged to the edge casing, the retainer part being arranged fo
circle the inner surface of the edge casing essentially level with the plane of

the rim flange.



