1 SUPPORT MEMBER FOR SUPPORTING SHELL, 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 support member comprising a support element with a rim flange, and the
support NEHRFORTMEMBBERHORISUEBORTINGS¢EL, theIBUMBFIIORment to at least one fin
belonging to the tail end of the shell. [0002] The invention further relates to a method for

fasteninggsupropt mempeyvtanershell, the method comprising: fastening to the tail end of the shell a
support member that comprises a support element furnished with a rim flange, and locking the support

member to at least SA&4H HESnEIMENHAR BhatER O rInELIRAI BRSIRRSR ARINTRPEFRE ANVENTION
[0003] A sraticintodiid e ameinges reacndvabiegpletfapon stehsapporhmamiseredrpehigiiey whereby
the mortag may-he easihemayaf Samons-9sation heseihssranbAbrGRer kaRthisiRgy be quickly
moved to sa t(/) from an emplacement. If the mortar is to be fired hqriz %fall _or;}]o PLW rd, a problem
arises frofGRABFARE AR THNIHEIE SRILPRS: ETﬁV‘W&E&&%%%* rﬂ‘aﬁg%g QE‘@GQ %\g fig3brward in the
barrel so ¢mat itfdha mbdlbnger be triggered. US patent 5 503 080 discloses a support member that is

IﬁSte”atg'e bi’hfrlCFEOTd@(%ﬁFtﬁfPéiﬂﬁb_@dﬂﬂ@f\%@ﬁé‘f*terﬂwlésTw %pl%if@!bhw%m bmglémwméf)lﬁatizn "hasd
€ problem that ItS a Ication 1, Ires very, exact measurements o th the tail en e shell an
the omGHLPRETBRSTRDS 15 AR 1 MRS omR T sty Al e e SR AR O The
INVENTIGhe!l a supmuh|rendbadhirhaeraptise pre seinallepirmedelnispas iwihaa iffproved

support ifmger Riasituxmtnge shebdroieenbateb oftadierordofidibgivegipgnicatitbataiiethod for
fastening su&h AR %[%%r} member. [0005] The support member of an embodiment of the

) . Yend o h% hell, . . .

invention is characterized in that the means for fastening the support element include

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 fastenabie by friction to the fins in
the tail end of the shell. The solution taught by the publication has the problem
that its applicaﬁon requires very exact measurements of both the tail end of the
shell and the support member itself o be able to function at least fairly reliably.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An embodiment of the present invention seeks to provide an
improved support member for supporting a shell into the barrel 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
characterized in that the means for fastening the support element include
' at least one fastening piece, the fastening piece comprising:

at least one first fastening surface, which first fastening surface may
be arranged substantially parallel with a side of the fin, and which fastening piece
may be supported io the support element;



at least one fastening piece, the fastening piece comprising: at least one first fastening surface,
which first fastening surface may be arranged substantially parallel with a side of the fin, and which

fastening piece may be supported to the support glement; 2 at least one second fastening
surface, which secoatl!fastbairg satmckiastroiub susiaaaged ish etend fesioninBsieniang surface is

movable g FatafissliaFRentiist festaninanaidesenin tadiErniignstiaseerserovhisidongieidin axis of the
shell: and 1ne fSAAIGH RECSERGADSar ERSHTRGRS ARAY WeIrRgRutAnged Retyeen ther
rovide triction locking

soastop _ between the fastening piece and the fin. [0006] The method of
an emboditfiéite) #invention is characterized by using at least one fastening piece for the locking,
the fastening piece coaanssipg:pressingt thastastenins: sastepttyagrfack inmidefrartasassing surface
may be apengeshstiestagtiady paraitalivdttirasidelotkinefibeansbwittel fastening piece may be
supporteqyg the support element; at least one second fastening surface, which second

%nin surface is ovali)le. in relation to

fastenin i

the trst tastening SUOLP Y A BELR Ay EIeR 00 e oA LR LG i
pressing e kiR derslcanggiasieningsigiacss PhinthfalaglinBetiitcefaataniag 8¥86%rovide
friction lockingplisimgeen the fastening piece and the fin.

at least one first fastening surface, which first fastening surface may
be arranged substantially parallel with a side of the fin, and which fastening piece
may be supported to the support element;

at Jeast one second fastening surface, which second fastening surface
is movably arranged so that the second fastening surface is movable in relation
to the first fastening surface in a direction transverse to the longitudinal axis of
the shell; and by

pressing the fastening surfaces against the sides of a fin arranged
between them so as to provide friction locking between the fastening piece and
the fin. | |

[0007] An embodiment of the invention is based on the technique of
locking the shell to the support member by fastening surfaces pressing against
each other. An advantage of the embodiment is that the locking does not require
great precision of the dimensioning of the fin or the fastening pieces.

[0008] According to an embodiment of the invention the fastening
piece comprises a first arm provided with a first fastening surface and that the
first arm is provided with a first spring means, which is arranged to press a fin of
a shell arranged to the fastening piece against a second fastening piece, and, as
a further option, in that the fastening piece comprises a second arm provided
with a second fastening surface and that the second arm is provided with a
second spring means arranged to press the a fin of a shell arranged fo the
fastening piece against the first fastening surface. An advantage in this is that the
fastening piece is simple to manufacture, and no tools are required for the
fastening.

[0009] According fo a second embodiment of the invention the first
fastening surface is arranged to a first lever member, which is pivotally fastened
in relation to the second fastening surface by a shaft arranged trans-



[0007] An embodiment of the invention is based on the technique of locking the shell to the support
member by fastening surfaces pressing against egch other. An advantage of the embodiment is that
the locking does not require great precision of the*dimensioning of the fin or the fastening pieces.

[0008] Acearstintp ttherenglivdinstmpds wicthe ehedn thet thaiditiidpiecensanisisespadifisiegrm provided

with & fi[jﬁkf%@@@@o?wf f@%ﬁﬁ%ﬁh@émﬁgﬁg%@ﬁ @@%@dﬂﬁh@éﬁﬁﬁ%&n@%@ﬁfmoh is
arranged. o press a 1n or a snell arran {0, the 1astenin lece against a,se astening piece,
and, as athﬁtﬁ‘ésrj)ﬂ%rnﬂﬁrﬂ%ﬁrtﬁ%q‘gtsﬁ%rﬁsiglaesc%%c%f% er?g%sef %Vs‘e(gcoﬁanasrrtﬁa %rc?;tl%gév\??tltﬁaa second
fasteningtbatidbe ainef tfeateningesorace nTRVSDAMERY it e SREAMifgSIRsung aHEABR to press
the a fin ofrisinell arsrgeihtotbe tastenjed piesrcagainstigdipidasicaingsSuriacandedadvantage in
this is th e fasteni [ IS si t . I - ired for stening.
10005] A e e e o a

first leverlatt@htens ARS8 AN Fhienthalh (B HAre R HERRIATH S HEVESR) a shaft
arranged tiianfgstaniecs eitecth ardrigikufiin A aodd \oirtteshiel tHisais theatinss lenas membeguissprovided with
a second#gyﬁ{éqggggﬁlharranged on the side of the shaft facing away from the first lever member, that

in its released state the |eyer means tends to pivot so that.the fjrst fastening surface moyes away from -
the second fasteningh‘ehﬁic@%%rm a@%h@lltﬁ’{ b BEAPHMEY @tﬁ%n’ﬂ‘?@?ﬁ?@nﬁﬁ% g\{'i aces is
arranged fastenirntessetansd i vrangadsiovhetietly ahe fiastened nembestiffanged thetifeshtter turns
against the;fig ot b shalatye R dusingeatfasioalostingevranithedasiesing pieehand the fin. An
advantag mtt is is that ofto%ls are required for the fas%fr%lnga. _ 01% ,%\c orl'glragttoo a third
embodimg?ﬁ of tRe VN |0|§ﬁ ee%r]rgt ?nggﬁ?néssﬂffggg?s ar':r)an_gsé%l’sf:%)fr1 fite a}r?ns Batened fo a first
flange, theahenfaieedse vy iahih gerrnsad Rae e e ee-exiglly Ivhgithentishllandend shell, that the
second fogdeiieg siEaee is psiangetbiosesanottbaiMifasigingstitn deesingiBarge andlighats arranged
parallel and cQ-axi i firstfl atinoLip relati nother.n the direction
of their plgﬂ%sg@ﬁg ﬁ:ﬁ( éﬁ%%@%%%%nne%rﬁ BifBrﬁé%{Erﬁ ggﬂr#ﬁr%&wmée%aar%s%éﬁ%ﬁ%z}g s%:ge%vdg]ﬁd a wedge

surface, fSFFRaBNPIHOEEESHINASRFONM BaRh it elatinst tf?a‘r'ilfeﬁ??%ﬂ@ﬁ%e\/il&)$‘t‘lﬁ’§t ¥ Fstening
surfaces (iiessiegdindetiacgidesafes firassaagrihise tikee sidesnnf An fiol\vamsage Heisvedhat the

pressing torGe ISpas1R4liSh this is I QR ArEQEIRiPcR et AsprRrLajube present invention,
there is provided a s[uEfJé)ort ember for suppOﬁ?ng a she£ ﬁ?:ﬁ}the barre| of a {ijeec -loading weapon,

the support member rﬁfﬁ‘ ir‘l‘bcﬁcg B}%Fpe"f’e ShesRRC %rﬁ)égf‘sg“ &S ?)'5’0 WE&hber further
comprisingrovides fardaspamingemebaupioorsetermetingoaatsialbtiotee the Beomding o iheaelit-end of the
shell, the F&@_@fﬁ@fwefa?'ﬁéeﬂi%ﬂ_&@ép@ﬁ%mr&dm@%@t&%b%ﬁf@sﬁmﬂg wigee the fastening
piece corgf)rlsmg: atAzﬁié osme fIBS %;lstenbr{lag %ﬁ%ce(? (%hr'r?hrifs'ESt fas%eélﬁrég f%urf‘r%%?e%%;]bt% Eg;lrranged
substanti RPSSraﬁ'Q aSiHRY theef?P]; at least one’se ondn%s??anlng surface, which second

fastening Sipfed islameablipantalinst soehfnthelksaing festbgirgisangcelisthsoshslk ikieelation to
the first fagleaigfetifiageriing thepstippdraasyerse: iodhailpagiksinahexiasibiiegpritantdeneans for

Fcton oo e e B L B e e T eeeing
the fasterfRgietiacediananayds Aeeaaadbrhaantialy Lameic vtienside oirdbe BRud first spring
means, sichiit sirgpriagandaizsiening audaged Whaziusethadoiaetd¢hirigpreasasatie fmosatayged to said
fastening pipce AGRIRSHRE FREQBAJASIPINIGHR] surface is movable in relation to the first

fastening surface in a direction transverse to the longitudinal axis of the shell;

and means for pressing the fastening surfaces against the sides of the fin

arranged between them so as to provide friction locking between the fastening

piece and the fin, characterized in that the means for pressing the fastening

surfaces comprises a first arm provided with said first fastening surface and a

first spring means, said first spring means being arranged to cause the force that

presses the fin arranged to said fastening piece against the second fastening



piece, said first spring means being arranged to act independently and separately in respect of the
spring means of the fastening pieces fastened to the other fins of the shell. [0010b] According to
a second aspect of the present invention, there iéﬁrovided a method for fastening a support member
to a shell pireenetiaid doBiprisirigofagtealiy toaing taarenpetthiosiagl airdppenderivbantat

comprisesgpsuptedytialesapaictushislaeshnity edamioogddakiegitie sepperfasembettotseveral fins
belonging.indhatailerd.ofiae shell using in the locking several fastening pieces, the fastening piece

comprising: at least fastening syrface, which first fastening surface.is arranged substantially
parallel with a side o&ﬁ@iﬁ %?8853%83%&8%‘&% t@ﬁﬁ%c Bﬁﬂl%,pﬁﬁﬁgﬂﬁgggﬂﬁ(?ﬁs@ﬁﬁe surface is
movably #rafeeded thanateastdenhdasiapinggssHREeTs MevHse i reiIanst idhisemeibritening
surface ircerdipesiian tfasteirsg to thbdongitudimadl akidhg) ehéile ahellippedsingthbdasteaing surfaces
against the,aighes of afin PO efRRIMe RN NGBS UAR ta RiRYidgHHEliandreldngbeswssarihe
fastening piecs, ang (e - Sharasiaced by sayaing e [pres pregsing e iy fRstenipg, surface and
the fin toWAFdS the Secon ?as_ening 2Uvade %y sai urs?sprlng means, SAIC first spring means as well
as said firk® Ye5@nfR§E DR P 78R g% BRSO RSN RISRP fiRATBPFHRY thedhdBRMGRFat®d to act
independéstering septactelwhicle spetfasftanrgpsngameaissasfahgddstohisigpliedysfatbeled to the
Oﬁher finsofthe ek BRIRE BRSERIEILOBRFsEEtnE I ®EdRRPg surfieelilSemeenaediments of
the invent iI.he ' i I i in t apyi rﬂygi{%gﬁ J | . Figure 1
is a scherzl%%%ﬂ\/lll.'e%(%af?g&sét%ﬁg mﬁ%&%ﬁ%@ %%rrgg 0 gpvgg%p%gg%gmeans oi?%1 g%%%f ri%ember

ti

suppori:
according 1P EBIGRENT Sf’tﬁgeilf\?gnpﬁﬁ?nmg SEIIRRE D@ LUGHRRAPRSVSSE > Wew of some
fastening iangihisiahads dobef iensbéet optassing Hibfasteningsyiifeces rougisehdhtasigperspective
view of a sfippdir elammegéoitbavsyantiemwvib itsfastenivitimdaotof foglieg? isksitaebadtfrom the

support efgtigRing piecBIAH? e it SCHAIRAHE MEH 9ldhie BYRRAILMGTIREHALEIGIRIAG IS
assemble&gtﬁte a1nd fastened tp a shell; fi F@Wer a ;ﬁ\a ggt&gmﬂa?acsﬁgjnemweg\ﬁ a%é ening piece
of a second’s %oﬁ%%?ﬁl?eﬁ-‘ tS‘?chﬂ\% Wi B8R 5 ghe?; g y

said Erst spring means, said first spring means as well as said first fastening
surface arranged in a first arm, said first spring means being arranged to act
independently and separately in respect of the spring means of the fastening
pieces fastened to the other fins of the sheil.

BRIEF DESCRIPTION OF THE FIGURES

[0011] Some embodiments of the invention will be described in
greater detail in the accompanying drawings, in which

Figure 1 is a schematic view of a shell supported into a barrel of a
weapon by means of a support member according to an embodiment of the
invention;

Figure 2 is a schematic perspective view of some fastening means of
the support member of the invention;

Figure 3a is a schematic perspective view of a support element of the
invention with its fastening means of Figure 2 detached from the support
element;

Figure 3b is a schematic view of the support member of Figure 3a in
its assembled state and fastened to a shell;

Figure 4a is a schematic side view of a fastening piece of a second
support member ready {o receive a fin of a shell;



4 Figure 4b is a schematic side view of the fastening piece of Figure 4a with the fin of the shell
fastened, Figure 5 is a schematic view of the support member of Figure 4 seen from the
direction of the shell; Figure 6 is a schematic side view of a third support member of the
invention; aNtPRYERIF8 a schematic side view of the support member FTFR@Es0076¢  [0012] For
the sake of clarity some embodiments of the invention have been simplified in the drawings. Like parts
are indicated with like reference numerals. DETAILED DISCLOSURE OF THE INVENTION
[0013] Figure 1 is a schematic view of a shell supportgd into a barrel of a weapon by means of a
support member accordiGE]Fg to an embodiment of the invention. [0014] The shell 1 is arranged

C

into the barrel 2 of a breetUsRdPdSWeBFRIMTHE SidapEMhhefasesitg Heohieh tiguitner surface
of the barrel 2 #zesientialiinsrhtatshEhéasanad the shell 1 has a tail pipe 3 and a tail end 4. The tail

end 4 comprises one or tygjg@élygs%/%r@mtqga\yigw Hﬁ?ﬁet%égﬁ&ﬁtﬂ?em%@ Qﬂtrp:@mge@hell 1. The

construction of the shell Jf m%)( intdetai% iffer from that shown in the figure. For the sake of clarity, the
breech or otheF Getails of rt]?e V\';%%E)%nnoar H80&hown. A support member 6 of the invention is fastened
to the tail end 4 so that tHe3HEIOL itndypBleeregiGrbisiacéer ®eaplivirel Uoraritmemeer afri¢flange 7 on
the support memiegrtibrprevents the shell 1 from moving forward in the barrel 2 when the barrel 2 is

directed in the horizontal giggelion;er-Lyeib HWBWRIE G SHBRPE SIS IS:Figrangigaed so that it

endures the loads caused by the mass of the shell 1 and any forces caused by the vibration and

accelerations generated during the transportation and handling of the shell.
[0012] For the sake of clarity some embodiments of the invention

have been simplified in the drawings. Like parts are indicated with like refer-
ence numerais.

DETAILED DISCLOSURE OF THE INVENTION

[0013] Figure 1 is a schematic view of a shell supported into a bar-
rel of a weapon by means of a support member according to an embodiment of
the invention.

[0014] 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 pipe 3 and a tail end
4. The tail end 4 comprises one or typically several fins 5 that are used to af-
fect the flight path of the sheil 1. The construction of the shell 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. 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 barral 2
until it is fired. 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 horizon-
tai direction or even downward. The support member 6 is dimensioned so that
it endures the loads caused by the mass of the shell 1 and any forces caused
by the vibration and accelerations generated during the transportation and
handling of the shell.

[0015] Figure 2 shows perspective views of some fastening pieces
of the support member of the invention. A total of four fastening pieces 10 are
shown, and they are arranged to a support ring 9. The support ring comprises
internal threads 11 that allow the support ring @ to be fastened to threads 17
provided on the outer periphery of a sleeve 13 arranged to the mid-axis of the



[0015] Figure 2 shows perspective views of some fastening pieces of the support member of the
invention. A total of four fastening pieces 10 are shown, and they are arranged to a support ring 9. The
support ring comprises internal threads 11 that allow the support ring 9 to be fastened to threads 17
provided on Y ¥i&PiFétiphery of a sleeve 13 arranged to the mid-axis HEHFIBEEOOIE element 8. It
should be noted that the structure of the support element 8 is described in greater detail with reference
to Figures 3a and 3b. [0016] Each fastening piece 10 comprises a first fastening surface 14a arranged
substantially parallel with a side of a fin 5. Further, eagh fastening piece comprises a second fastening
surface 14b, which is-also arranged substantially parallel to a side of the vane 5. [0017] The first
fastening surfaePRPs islemanédltehemtdieg molsd hat flvesegpbidingiessspporicetastening surface

14b is arranged tie eesecioed argrddier Betsilavmsréfiaehbb R/Eigade 95 spiingy. material, the arms
15am 15D thus forming a[&fﬁﬁr@a%ﬁ?&&'éﬂlﬁ% gc@g"@%ﬂ%gr ses Q8] HOES a5 feghematic

perspective view, of a su r of the on wij astenln means of Figure 2 detached
from the suppoﬁglgﬁq%?ﬁgg ?&gBtﬁlgﬁ?@ % %‘dép%fr?rﬁ'arﬁb MRS fs%“éh{gﬁ?é@”state and

fastened to a siiipiece coouargEphe §ﬁ1@@%ﬁtf@ﬁ$ﬁ'€ém Sdoansridéb antekl Bealsatermeasiag 12 and rim
flange 7. FurtheudtentixihasirMdftthe sidepsitrelements is provided with a sleeve 13 having threads

17 on the outer peripherydaqeg thétfﬁ&%é{bﬂ hepleevelsd ”é‘?rf&nwc?e%r ‘Pé{'Q%‘ist‘ Yigggsmechanism
18 that may co ise an |nter iate f|r|n he firing pin o on may be arranged to hit a
detonator cap C%H&ﬁ&"{hﬁﬁ ﬁw%e(r“l g?énﬁrﬁ%-%ﬁea}] t@tﬁﬁgggﬁ% &FE4rge of the
shell 1. Other tﬁ@j@e?%e@r%'ﬁ@ﬁﬁ@skh@@vnfﬁbt@éeflél@qfﬁayfrﬁmmwfa@@% usedamie irfrasn diameter of
the sleeve 13 mal triplorvidad wittsthreadssteatowihednggebarechanism 18 to be detachably
screwed inside the sleeveghdef Vﬁ?‘z}f‘éers%a%“% AL e BUBRALERIE K, MEY F ‘E’JF%%PF'O”“ S0
that at least part of the t nd 4 of the shell. set therein. er, the barrel 2 of the weapon
may be prowdéﬁ%hﬁa %Ir %%é“%‘?@%ﬁﬁ.é’ﬂ%hé%srz?ﬁ%ﬂtﬁ‘@ palsiiin Q{JE Eeel%rﬁ%ﬁcge?ﬂamt, when the
shell 1 provide& @itV BRES BIPBREI it HE63RaS owand a8 sk shensutralgmber in [G026] The
fastening pieces:fiblatedastenad ftastheding 2. IWEen a fin 5 is arranged between the fastening
surfaces L4a, 14b, the finduyRgpeadnie, a5s d el 2 2801 Rslering suTages Lgldhaway from
each other. Thes con aste rfaced 14b is thus mava arran ed in relation to’the first
fastening surfa%e ﬂag%?rgcr\g%ﬁgng%gr%q@m%’?Sbﬁéﬂ"u%l }gﬂ g&@ﬁﬂg RV arms 15a,
15b tend to reth‘ic@o%J@?Y@ dachayiRgiieersield e lemsioerfreer @tfa@éy Theseodusestiercés that press
the fastening ssidadhs $iéayve 13 there is provided a trigger mechanism 18 that may comprise

an intermediate firing pin. The firing pin of the weapon may be arranged to hit a

detonator cap of the shell 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. The inner diameter of the sleeve 13 may be pro-

vided with threads to allow the trigger mechanism 18 to be detachably screwed

inside the sleeve 13. The outer casing 12 of the support eiement 8 may be di-

mensioned so that at least part of the tail end 4 of the shell 1 may set therein.

Further, the barrel 2 of the weapon may be provided with a groove into which

the rim flange 7 of the support element 8 may set, when the shell 1 provided

with the support element 6 has been loaded info the barrel 2.

[0020] The fastening pieces 10 are fastened to the fins 5. When a

fin 5 is arranged between the fastening surfaces 14a, 14b, the fin 5 bends the

arms 15a, 15b and the fastening surfaces 14a, 14b away from each other. The

second fastening surfaced 14b is thus movably arranged in relation to the first

fastening surface 14a in a direction transverse to the longitudinal axis A of the

shell 1. The arms 15a, 15b tend to return closer o each other towards their

tension-free state. This causes forces that press the fastening surfaces 14a,

14b against the sides of the fin 5. Friction locking is thus produced between the



14b against the sides of the fin 5. Friction locking is thus produced between the 6 fastening surface
14a, 14b and the fin 5. One of the advantages of this arrangement is that the locking is not particularly
sensitive as regards the manufacturing precision of the fin Sand the fastening pieces 10. [0021]
According t3¥® 3#EHE@nbodiment of the invention only one of the armsPIS&138B/§8&nding, the
other one being substantially rigid. In other words, only the first arm 15a, for example, comprises a
spring member, whereas the second arm 15b does not. [0022] There are also other ways of
implementing the spring member. For example, the figst or the second arm 15a, 15b may be attached
to the support member 9 by a joint with a separate spring arran?ed thereto, the force of the spring

pressing the fIS&RMYSEHERESJ4msT tHe AdetBEtAR fin One of {op2siveRtaaest<iinbismambers 10
and their springangemizerisisiteadithe syl jonamafisothioses sitivesist toghelsetsiradrfastening
forces, but, onfmbgm@bmo}piﬁl{gyﬁh%%Itgéqalg@eg«ﬁ;qcé]ggefgom_the support member 6 once
firing has taken place. Tgﬁtjﬁﬂeﬂ&g r%'Lece,[s 10 are refergft)) Iy reu?atfl% . 024hThe support
member may be installedas shown'in Ei%u?e%%%{: %n% %rkr)] o aitety e, PMYRETRER %8 'E)‘ia‘eces 10 and

the support ring§dh€ faERhddto Y shehenfiiRg, Netothersopprelie radhsindiabyeigel ththe support
ring 9. It is natothty wiswipossiplteoffestermntiib sy ppoeketapient8rficsists thespripg orteringe®, and only

then arrange thg ps 3 gfdReshel! Ak 188 fsiempg pieces 10. [0025] Figure 4a is a schematic
side view of a fastening Qgé‘fzjt]% greecgpéja ggg)o%t member Pf th inve%tio in a state ready to receive
b bein

a fin of a shell, Figure 4 a sChematic side view e %s'trgﬁlr?m%%cn opﬁia@?g%?\%ﬂ}i the shell fin
fastened thereRE" FOr §88PW) SHEG L8R PR §sisesons @mpties R TRdsmitacha & thefirst
fastening surfeseppdd beindar@hyet jtora Wit keeepanetmispribg. arranged thereto, the force

of the spring pressing the fastening surface against the side of the fin 5.

[0623] The fastening members 10 and their spring members are
dimensioned, on one hand, so as to resist to the required fastening forces, but,
on the other hand, to allow the shell 1 to be detached from the support mem-
ber 6 once firing has taken place. The fastening pieces 10 are preferably re-
usable.

[0024] The support member may be installed as shown in Figures
3a and 3b, for example, i.e. the fastening pieces 10 and the support ring 9 is
fastened to the shell 1 first. Next, the support element 8 is screwed io the sup-
port ring 9. It is naturally also possible to fasten the support element 8 first fo
the support ring 9 and only then arrange the fins 5 of the shell 1 to the fasten-
ing pieces 10.

[0025] Figure 4a is a schematic side view of a fastening piece of a
second support member of the invention in a state ready fo receive a fin of a
shell, Figure 4b being a schematic side view the fastening piece of Figure 4a
with the shell fin fastened therein.

[0026] The fastening piece 10 comprises two fastening surfaces, a
first fastening surface 14a being arranged to a first lever member 19,

[0027] The first lever member 19 is pivotally fastened to the first arm
15a by a shaft 20 arranged transverse to the longitudinal axis of the shell. In
order to simplify the illustration, the first arm is depicted with broken lines in
Figures 4a and 4b. The second fastening surface 14b, in turn, is arranged to a
second arm 15b. Both the first and the second arm 15a, 15b are fastened to a
base 23, which in turn may be fastened to the support element 8. Naturally it is
also possible that the arms 15a, 15b and the base 23 form a single piece.



[0027] The first lever member 19 is pivotally fastened to the first arm 15a by a shaft 20 arranged
transverse to the longitudinal axis of the shell. In order to simplify the illustration, the first arm is
depicted with broken lines in Figures 4a and 4b. The second fastening surface 14b, in turn, is arranged
to a second¥Ekhd%BIBHh the first and the second arm 15a, 15b are fasRGGBEIN5A&E 23, which in
turn may be fastened to the support element 8. Naturally it is also possible that the arms 15a, 15b and
the base 23 form a single piece. 7 [0028] The first lever means 19 is provided with a second
lever means 21 arranged on the side of the shaft 21 facing away from the first lever means 19. The
first and second lever means 19, 21 may form a single piece, or they may be separate pieces
arranged together. The riR888Y foreeftalryebymernfrstdeire Pravisies 19l suBseANhI§VGFeater than
the rotating foromefith@isecangdeé st theaise23f. therdiistreasacing evainftbeirtireldasessate, the lever

members then it 18 ipiipstiantaciny RiroRaRoYHon ShONYIR B R dadaat case the

first fastening suriﬁce 14a has rotateg aw%yffrom the sfﬁgon f’astﬁg‘m%?s)u fac

afin 5 of a shell | &Xs’ﬂgéﬁ %?osﬁPeag%gc%E BATRSPth LN 551% t’a fﬁrgepﬁgHt%% he second
lever member DY tefiEssigucHBgeaIne b/l hrtantals aeatar fhel) fbeceiaipenemme 9f tbehe direction
of arrow C. Thedushickaemestrey Mrrsoagais sédsorfjwhef thetatieHeldbwreth g ieaesing lsigiron locking

between the Tagianing SWEICES difdin HR XL I8 B rrow BB NMIRKIE SIS 1. the friction

force between the fastening,surfaces 14a, 14h and the fins 5, is exceed nd the shell jS detached
frorm the TnetoriTe, odinEh. AR 8o SO BT e GE MBS B MR 1%, Tooce
pieces come offR¢RiI MHPRBSHEIAGS 14D. [0031] The parts of the fastening piece 10 may be
manufactured of a surfac8¢2atigvieshstefth, foofexainglds TosHadténinthpiepascl@2arepreserably
arranged 1o & e e o I oty ahe e e shell
arranged to a ort member and seen fr irection o shell._ Oply the fins 5 of the shell are
shown, their nﬁéﬁ)g? Bgﬁwgé %Er’éW%W%%f%aﬁs%%hg%gﬁé?ﬁ%%E?é? Q:(?mg)rigées ggt%tfﬁﬂ gieces 10 so
that every sec@PinG id RRrifjdaverImpRetiLrastasiay pidee fi0. 5 of theodmITiieer: £ning pieces
10 may be fastesnesirin fieiso ppckitmenthest herfrstasod saréwesiod exdmpledahethensimilar
fastening members that s e RPRRGH: BHRY WEIfRY PbY SRS Sherasapanalig dastening

e ot o s e e e AL S ST,
shown both in ER§UES @stemngquieses 10. The fastening pieces 10 do not damage the fins
9, nor do any loose pieces come off them during the firing.

[0031] The parts of the fastening piece 10 may be manufactured of
a surface-hardened steel, for example. The fastening pieces 10 are preferably
re-usable.

[0032] Figure 5 is a schematic view of fastening members of Fig-
ures 4a and 4b arranged fo a support member and seen from the direction of
the shell. Only the fins 5 of the shell are shown, their number being eight in this
case. The support member 6 comprises fastening pieces 10 so that every sec-
ond fin 5 is arranged fo a separate fastening piece 10.

[0033] The fastening pieces 10 may be fastened to the support
member 6 by means of screws, for example, or other similar fastening mem-
bers that may be opened, or by welding or by some other non-openable fas-
tening means.

[0034] Figure 6 is a schematic, partly cross-sectional side view of a
third support member of the invention. It should be noted that the support
member 6 and the shell 1 are only partly shown both in Figure 6 and in Figure
7.

[0035] The first fastening surface 14a of the support member 6 is
arranged to the first arm 15a, which in turn is fastened to the first flange 24a.



8 The first flange 24a is arranged to a plane transverse in relation to the longitudinal axis A of the shell
1. The first flange 24a is fastened to the support element 8; in this case through internal threads 11 to
threads 7 on the outer surface of the sleeve 13. Naturally there are also other ways of implementing
the fastenindV0 2009/99%738] The second fastening surface 14b of the suppBfifiiEiBEr®1s arranged to
the second arm 15b, which is fastened in turn to the second flange 24b. The second flange 24b is
arranged parallel to the first flange 24a, and it comprises an opening, into which the first flange 24a is
partly arranged. The second flange 24b may be rotatgd around the sleeve 13 in relation to the first
flange 24a in the direction of the plane of the flanges 24a, 24b. [0037] The shell 1 is arranged to
the support mehi§eligtifasigen24 avisyarangrsifia 8 Raaweas\asaimselaion Bhthadomrgtefore
between the fagtesiingisusfataiscl acil b THeefsechaharay25h witeitedasteningpiptacer14b is

Flgure 7 is & sep e B o M e 7
shows a view r%&%?e%[&/eg%%gvr%lﬁbﬁ?gqﬁﬂyoﬁeefﬁ E’falﬂé%p k"%&%‘ﬁ‘fﬁ@“ﬁ@%ﬁﬂ% st arm 15a
and the secon&ﬁ@ﬂ@ﬁﬁwg surface 14a are on a first side of the fin 5, whereas the second arm 15b and
the second fastening surféésabrar servacéasiadisipewnfdbe finh Biarfn uipthruseainees these
parts. [003%FAry8HPROHh NS BRBRHEFAMPSISERIREARS AEAHING HRSeeand dlangr 24b and the
second arm 15# %ng %1 second fcasétgr}'n su ceI 14braarragdg§dg%eé%? in rglaélﬁn to t%s first flange
24a and the firSf a?m a ant? the hrs fa_gl e%?ng ursT"aEge T@g alfuE gﬂ& 80 'tRES thie fastening
surfaces 14a, BAW th&9HEFRS SECRGANS: tREOUS Oind difwh BragaRdéd bearbeartasedn the
embodiment shithwersecsiguiiesdeahib heajche egiasecomplise thsaiesvab1ariangedida &othieaded hole
traversing the fijst fﬂaag@-zElaqrﬁﬁc@aﬁé@meo?ﬂbeiﬁzaﬁ%vmﬂéﬂfi% Wwerdge sggess 26, which is

arranged in relation to th 5 in such a way that the screw 25 is rotatable against the wedge
surface 27 of the Wedg%e T@gs _ ?ﬁlgﬂséré\slvaf it g%r%\ﬁe%"gagﬁ]&?ﬁ%% efd8 U 27 forces
the second flari¥@y2aBl{Hedtate ih PerirAN i enermst fand 62 aack B arafarrawesmisdaces 14a,
14b approach tereranstinizcebhediastdninfrausecesdlde; 14b mily ikuadtepnessedasd tigbtened

against the sidesspioihg Hinmoidiemapdtide Qiide suanioRIAUR Aihfe FRW Sadnpy be used

to act on the frit%tio]p fgrce affecting the fin 5. The support membeér 6 may comprise one, but preferably
etin b, T
two, three or eveh motre screws 25 and a necessary number of wedge recesses 26. Upon firing, the

shell 1 is detached from #%838bpisiadninér SCARMGUE aRPleBESBNeRliBNBhBEMERMbES coming off
with the shell faStenimgppedenoéifigerd 6s Pigiezablhrevasablew rotated by 90° in relation to

the one in Figure 6. As is seen in the figure, the first arm 15a and the second
fastening surface 14a are on a first side of the fin 5, whereas the second arm
15b and the second fastening surface 14b are on a second side of the fin. The
fin 5 is thus between these parts.

[0039] The support member 8 comprises means for rotating the
second flange 24b and the second arm 15b and the second fastening surface
14b arranged thereto in relation to the first flange 24a and the first arm 15a
and the firs fastening surface 14a arranged thereto so that the fastening sur-
faces 14a, 14b may be pressed against the sides of the fin 5 arranged be-
tween them. In the embodiment shown in Figures 6 and 7 said means com-
prise a screw 25 arranged to a threaded hoie fraversing the first flange. The
second flange 24b is provided with a wedge recess 26, which is arranged in
relation to the screw 25 in such a way that the screw 25 is rotatable against the
wedge surface 27 of the wedge recess 26. The screw 25 to be screwed
against the wedge surface 27 forces the second flange 24b to rotate in relation
to the first flange 24a so that the fastening surfaces 14a, 14b approach one
another. The fastening surfaces 14a, 14b may thus be pressed and tightened
against the sides of the fin 5. The magnitude of the tightening torque of the



[0040] It should be noted that there are also other ways of screwing and locking the flanges 24a, 24b
in relation to each other. [0041] In some cases the features of this application may be applied
independently, irrespective of the rest of the features. On the other hand, the features presented in this
application WA28186%&#ombined, when necessary, to provide different B6RBIHERAGHY76 [0042]
The drawings and the related specification are only meant to illustrate the inventive idea. The details of
the invention may vary within the scope of the claims. It is evident that the number of the fastening
pieces 10 may be selected according to the required tastening force and number of fins 5. It is also

evident that the fastening surface 14a, 14b may be of the same material as the corresponding arm
15a, 15b, or ofS§6RYe RHERMBEHREAARAE Rt Histioniercenaiasitigsiie BreSsdit®miPor friction

locking. The surtatenehtberfdsterngsoiaise eteg, 16l m@fdradmoeth mn'wtemat_'melynsvétably _
shaped, for exapplesby0raeyes Al ghenatnRyest WdhgL1ieatthat ke [gstpninmgutface functions
as an abrasive rljga“equal 8(?@ stﬁh > fin é} he fasr;[enlnl%kgne 1 mf?_/abe manufacft red of a metal
sheet by cuttina Snd bENdiIng. & erroiglive‘?y?tl‘{pr%%y BETRS of Mear uWh%'r??ﬁ% s eenlsnué) piece 10
may be manufRSitB8BPErSILaE Reheliaithy g SE@In nTRRRHEPRGT BRIMRSES &% R'RIBTEBY a composite
structure. 1_0 CeARASe. 1. A support member f_o_r supporting a shell into Fhe bqrrel of a
breech;loadlnt? wfea{Jhon, Eh@zﬂ]ﬂ?@ﬁdﬂ%u @Q?qﬁgmt@{églﬂggﬁes&gmgﬁeé%@l enggégrbflsr%f}g@? and the
support member I C ISin ns.for fa ing the suppart element to at least one fin
belonging to th%ntcglfl’ogn%}%%?é;%% %%g:ﬁgaﬁ?%&g%isnf%oeﬁ%gﬁe%?nea %%&J%rport element include at least one

fastening piece, the fastekPdidibractorrrgaghe featugeserish QatefdnmYy Rt ARekedvhich first
fastening surfaive epaypdendyrdmgedexiivstaritinbyrpsraliehwitbausete Gfthedinther harat,|¢fast one

second fastening, g YAHEY SRIARIISSERIM THARSRES FRAGHRbIRIFA0GRMA $R a5 second

fastgning surfax%e irsovm v%jge g_|nnn[e(!:(;)uiqtﬂ ntgtitohnesfirSt fastening surface in a direction transverse to the
longitudinal axis (?_) SFthe sﬁe?l, an
[0042] The drawings and the related specification are only meant to

iilustrate the inventive idea. The details of the invention may vary within the
scope of the claims. It is evident that the number of the fastening pieces 10
may be selected according to the required fastening force and number of fins
5. It is also evident that the fastening surface 14a, 14b may be of the same
material as the corresponding arm 15a, 15b, or of some other material, whose
friction and other characteristics are suitable for friction locking. The surface of
the fastening surface 14a, 14b may be smooth or, alternatively, suitably
shaped, for example by grooves or roughened - even to the extent that the fas-
tening surface functions as an abrasive material against the fin 5. The fasten-
ing piece 10 may be manufactured of a metal sheet by cutting and bending.
Alternatively, it may be cast of metal. Further, the fastening piece 10 may be
manufactured of a plastic material by injection moulding, for example, or it may
be a composite structure.



means for pressing the fastening surfaces against the sides of the fin arranged between them so as to
provide friction locking between the fastening piece and the fin, characterized in that the means
for pressing the fastening surfaces comprises a first arm provided with said first fastening surface and
a first spring means, said first spring means being arranged to cause the force that presses the fin
arranged to said fastening piece against the second fagtening piece, said first spring means being
arranged to act independently and separately in respect of the spring means of the fastening pieces
fastened to the g‘%@i\é%‘ls of the shell. 2. A support member accordingto claim 1,character
izedinthatth ing piece comprises a second arm provided with a second fastening surface
and that the second arm i$.pfo\scisgbwithensesofat sprpgmieass shelingdd tbgpreasaheffia of the shell
arranged to thefastenipgdicsaaapiist the Higdasteningerriaesrising aSsuppoethaerientastening a
support membe,ig 3 felh Jhe dnS{of SAIBKSING JARE IO, Bk end aldapshsliassuppor
member that comprises a suppdrt element furnished with a rj flange, logKing the suppprt member to
several fins beldFiYiR RELRERBATEAPTRME13! SFRH R d'h Q%Wék%ﬁ)sgg\?e%ﬁ Fa{ﬁegﬁ “pieces, the
fastening piece Swhptisinggans for fagtening HeefFepRast@ifitest Maed&yhich first fastening surface is
arranged substantially pacgllebstitna gigeohthgidice, the fasteldagtpieeesecomdsfagtening surface, which

second fastening surface i3 povabiy arRaedRRtRakiRe SpARRdiFastasIBg Ry Haesds mayable in
relation to the fls[?St fastenlr%]g %%g%%%gﬂ a dquFt ontHansversF to the longitudinal axis (L) of the shell;
a

pressing the fa 8n%r8'l%€? 263 agalns‘f T evéﬂof%%%ea?re{ﬁaeg;between them so as to provide

friction locking between tHé 1638 AAG BRECODIRFIRBIG, EFaRIMYEh pycond fastening sur-

face is movably arranged so that the second fastening surface is movabie in
relation to the first fastening surface in a direction transverse to the longitudinal
axis (L) of the shell; and

means for pressing the fastening surfaces against the sides of the
fin arranged between them so as to provide friction locking between the fasten-
ing piece and the fin,characterized inthat _

the means for pressing the fastening surfaces comprises a first amm
provided with said first fastening surface and a first spring means, said first
spring means being arranged to cause the force that presses the fin arranged
to said fastening piece against the second fastening piece, said first spring
means being arranged to act independently and separately in respect of the
spring means of the fastening pieces fastened to the other fins of the shell.

2. A support member according to claim 1, characterized in
that the fastening piece comprises a second arm provided with a second fas-
tening surface and that the second arm is provided with a second spring
means arranged to press the fin of the shell arranged to the fastening piece
against the first fastening surface.

3. A method for fastening a support member to a shell, the method
comprising: fastening to the tail end of the shell a support member that com-
prises a support element furnished with a rim flange, locking the support mem-
ber to several fins belonging to the tail end of the



causing the force pressing the first fastening surface and the fin towards the second fastening surface
by said first spring means, said first spring means as well as said first fastening surface arranged in a
first arm, said first spring means being arranged to act independently and separately in respect of the
spring means of the fastening pieces fastened to the other fins of the shell.

11

shell using in the locking several fastening pieces, the fastening piece
comprising:

at least one first fastening surface, which first fastening surface is
arranged substantially parallel with a side of the fin;

at least one second fastening surface, which second fastening sur-
face is movably arranged so that the second fastening surface is movable in
relation to the first fastening surface in a direction transverse to the longitudinal
axis (L) of the shell;

pressing the fastening surfaces against the sides of a fin arranged
between them so as to provide friction locking between the fastening piece and
thefin,characterized by

causing the force pressing the first fastening surface and the fin to-
wards the second fastening surface by said first spring means, said first spring
means as well as said first fastening surface arranged in a first arm, said first
spring means being arranged to act independently and separately in respect of
the spring means of the fastening pieces fastened io the other fins of the shell.



