WO 2009/070076PCT/SE20081000612 1 SHELL DESIGNED FOR SECURING IN A MORTAR AND
MORTAR DESIGNED FOR SUCH A SHELL The present invention relates to a shell intended for firing
from a weapon, preferably a mortar weapon, the shell being designed for locking in a mortar to prevent
movement of the,ghglbwheh adjusting the angle of elevation of the mortar pyjar to firing, The invention
also relates to a mortar weapon designed for firing said type of shell and a system comprising said
shell and mortar. Background of the invention 15 Conventional mortar weapons (also referred to as
mortars) and mortar ammunitig&@&s E)é)sk:([ed retté much tpe same since the days of the First World
War. Conventional mortars aré no especiaﬁ i osﬁ*\%{ﬁﬂi}ﬂﬁ on'venhittes Athere installed on
vehicles 20 extensive manual hAhalif§ i it Ui BoiR of tRe fRiHarby réddploying vehicles and of
the shell by changing the number of charges. It is necessary either to sacrifice armour protection and

to load the morar maauajly-fzam: open,haiches, %@a‘i%%ig%o@p'é%aé?b? 2?"’9"”31%1@'[’9%23“3 which
{

moves shells from Lt1]'erin§icgdefof the vehicle to the muzzle of the mortar barrel. Afurther problem is that

the shell lies loosely in the bairel, which means thattheTfiotiar éarBhiyde fifedRAith atigh angle of
elevation. If attempts'Sre mRig b 96 Tibahemérar, thakisto say o lowet thve barret betow a certain
angle of elevation, thereris atgres riskithat¢he shellwidhshiftonslideout efithe hagek 3% Pevices to
prevent the shell shiftiagaprioftodirings, for.example when adjusting the gng}geofig&g\égttigggf the barrel,
have long begn knawn. GB 2 2%0 39(%5 déscloses and describes a device for locking a shell. WO

3 .
2009M7076-2-PCT/008K66g is mortar weapon designed for firing
said type of shell and a system comprising said shell

and mortar.

Background of the invention

15 Conventional mortar weapons (also referred to as
mortars) and mortar ammunition has looked pretty much
the same since the days of the First World War.
Conventional mortars are not especially suited to
mounting on vehicles. Where installed on vehicles

20 extensive manual handling 1is required, both of the
mortar by redeploying vehicles and of the shell by
changing the number of charges. It i1s necessary either
to sacrifice armour protection and to load the mortar
manually from open hatches, or to design complicated

25 loading apparatus which moves shells from the inside of
the wvehicle to the muzzle of the mortar barrel. A
further problem is that the shell lies loosely in the
barrel, which means that the mortar can only be fired
with a high angle of elevation. If attempts are made to

30 tip the mortar, that is to say to lower the barrel
below a certain angle of elevation, there is a great

risk that the shell will shift or slide out of the
barrel.

35 Devices to prevent the shell shifting prior to firing,
for example when adjusting the angle of elevation of
the Dbarrel, have long been known. GB 2 260 390 A

discloses and describes a device for locking a shell.



The locking device consists of a locking plate and snap fastening. The locking device is fixed to the
rear part of the shell, behind the fins of the shell, following which the shell is rammed home into the
weapon. The 5 locking plate is disc-shaped and has an outside diameter greater than the inside
diameter of the Ragral,\Wgn ramming the shell home in the barrel the Iocking%ﬁlllate will be rammed
home against a shoulder, which is formed due to the factthat the breech opeHi %Ei%’%?g?ﬁ]&er of the
barrel has been magde greater, than the remaining diameter of the barrel. The shell is thereby a specific
position inside the barrer: T g, the 108king SIBRTertS téth Gif thHeCshélPaRd témaimslinsthiabarrel.
Before the mortar caicb& téldadet the lockingselément enust beitakentcare iof, either manaally or with
the aid of a special ¢6ol:hecking elemesisi therefare entall afurthercorpponent shat has te be handled

as part of the weapgn;legisties system; 20 The comnonent must btitra(:% orted, handl y the
ammunition hagdlin%sxstem, fitl’fgltto the shell, removedr%ro?n the barrel before E}ﬁél hegﬁgund can be

rammed home, sorted ot as serap and asighedYor daSftcticH 6r retde. DR to thé higif pressure
and temperature that ®E8GE firdrigahere isoften athisk ofitheldeking elewient beinty buimed onto or
otherwise adheringitezthelto thiea dneecimapeningh avhigheinithe ywarsticasercandsaddo fragture of the

barrel. In order 30 tp.cope, with the burnt;an gampapent orresidues of components, special tools are
required which represent eiqsrateqruipment in the weapons system. anoﬁing the och(lngl efement

therefore entails a slower and more %%rr?b\?ca?é)d Wb%p%ﬁgtsy‘é@ﬁ, iMRhitheReiske6f B&del 35fracture
is great owing tb the 16BKIRG elérhe it SWIEH 2080/07007 53RCUSERO08MEUGL?2 -t (Gjecttand
characteristics of thesimvention A firstobjectaf thepresentdnvention isite provige anshellyhich is
intended for lockingein-adnortar to pegyent mavemenis of the shell when adjusting the angle

firing, the locking element is torn off the shell and

remains in the barrel. Before the mortar can be

15 reloaded the locking element must be +taken care of,
either manually or with the aid of a special tool.
Locking elements therefore entail a further component

that has to be handled as part of the weapon logistics
system.

The component must be transported, handled by the
ammunition handling system, fitted to the shell,
removed from the barrel before the next round can be
rammed home, sorted out as scrap and assigned for
25 destruction or reuse. Due to the high pressure and
temperature that occur in firing, there is often a risk
of the locking element being burned onto or otherwise
adhering to the to the breech opening, which in the
worst case can lead to fracture of the barrel. In order
30 to cope with the burnt-on component or residues of
components, special tools are required, which represent
extra equipment in the weapons system. Handling the
locking element therefore entails a slower and more
complicated weapons system, in which the risk of barrel
35 fracture is great owing to the locking element.



5 of elev tion of the barrel prior to firing, without the need to arrange any additional locking components
on the shell. A second object of the invention is to provide a mortar 10 which is designed for
securing said shell without the need to arrange any additional securing components in the mortar. A
third object of theyigyeptiemig to provide a shell 15 which is designed for |00‘§J{f39 é@ﬁ@ﬁ’({&?{z which
shell will not giveto any loose parts in the mortar wheniring A fourth Object 0 t(1e Invention is to
provide a shell 20fop, .cé@@g,awgic&gsrsain@% %ncdiinsexg nsive, and which does not adversely affect the
performance of theg A fiftrobject of the ihvenrtionis-to-previdéd systBm  for firing a shell, the
system comprising Saibi'shdl ?@h%nﬁta‘?béa@éﬁj@@fs amy ethierwobjécts not numierated here are
satisfactorily achievé@swithin e stcopes of theeprésent £ o independent patent claimssEmbgdiments of
the invention 30 are-spedified:in the dependent patent claims; The inventian has therefore provided a
shell designed for locking in,a,mortar in order to prevent movements

rel prior to firing, without the

need to arrange any additional locking components on
the shell,

A second object of the invention is to provide a mortar
10 which is designed for securing said shell without the

need to arrange any additional securing components in
the mortar.

A third object of the invention is to provide a shell
15  which is designed for locking in a mortar, which shell

will not give rise to any loose parts in the mortar
when firing

A fourth object of the invention is to provide a shell
20 for locking, which is simple and inexpensive, and which

does not adversely affect the performance of the shell.

A fifth object of the invention is to provide a system

for firing a shell, the system comprising said shell
25 and mortar.

Said objects and other objects not enumerated here are
satisfactorily achieved within the scope of the present
independent patent claims. Embodiments of the invention

30 are specified in the dependent patent claims.

The invention has therefore provided a shell designed

for locking in a mortar in order to prevent movements

of the shell prior to firing, without the need to
35 arrange any additional components on the shell.

According to the invention a mortar has also been

provided, which is designed for securing said shell



of the shell prior to firing, without the need to 35 arrange any additional components on the shell.
without the need to arrange any additional components in the mortar. 4 According to the invention a
shell has furthermore been provided for locking in the mortar, the shell preventing loose parts
remaining in the barrel after firing and the shell bemg simple and inexpensive, and not adversely
8affecting the performance of the shell. according to “the invention a system for firing a been provided,
the system comprising said shell and 12mortar. The essential characteristic of the shell according to
the inventionvis thatthe shell ceatprises atlbeking part theldé técking partforfiitiytan iftedra® part of
the shell andrthe dacking part being designed so that the shell, after ramming home in the mortar, is
locked to a corresponding securing device arranged in the mortar, wherein the locking part is 20

designed according {o,any QUhecFQJ'OV!'HQ&ﬂ?{%%“V% sgdogking-part eomprisesan enddlange, the

end flange belng an Inéegﬁial lpari klen&ear %ndthe mortar, the shell preventing

loose parts remaining in the barrel after firing and the
shell being simple and inexpensive, and not adversely
8 affecting the performance of the shell.

Finally, according to the invention a system for firing a
shell has been provided, the system comprising said shell and

12  mortar.

The essential characteristic of the shell according to the

invention is that the shell comprises a locking part, the
16 locking part forming an integral part of the shell and the

locking part being designed so that the shell, after ramming

home in the mortar, is locked to a corresponding securing

device arranged in the mortar, wherein the locking part is
20 designed according to any of the following alternative:

- the locking part comprises an end flange, the end flange
being an integral part of the rear end;

24
- the locking part comprises locking heels, the locking heels
being integrally formed with the fixed stabilizer fins;

28 - the locking part comprises fixed stabilizer fins, the fixed

stabilizer fins being enclosed by a tubular part, the rear
end of the tubular part being formed as a tubular flange.

32  According to further aspects of the shell according to the

invention:

The locking part comprises a mechanically weakened section.
36
The essential characteristic of the mortar according to the
invention is that the securing device of the mortar for
securing the shell 1is designed according to any of the
40 following alternative:



24 - the locking part comprises locking heels, the locking heels being integrally formed with the fixed
stabilizer fins; 28 - the locking part comprises fixed stabilizer fins, the fixed stabilizer fins being
enclosed by a tubular part, the rear end of the tubular part being formed as a tubular flange. 32
According to further aspects of the shell according to the invention: The locking part comprises a
mechanically weakened section. 36 The essential tharacteristic of the mortar according to the
invention is that the securing device of the mortar for securing the shell is designed according to any of
the 40 followingalternative: 1 the securirg deviceicomprsés-a dréech closure comprisiigng cantact
base, and thatthe contact base comprises arsecuringRart compssingal leastdwe sesutingrheels for

securing the é%heé' - dhe.securing device-.comprisessa sheulder inthesbreech opening.ef thecbarrel,
the shou been formed in 8 that the breech opening diameter of WO

2009/07 076156 E2008/OOO612

~ the securing device comprises a shoulder in the breech
opening of the barrel, the shoulder having been formed in

8 that the breech opening diameter of



- 6 - the barrel has been made larger than the remaining inside diameter of the barrel. The essential
characteristic of the system according to the invention for firing a shell according to the invention is
that the system comprises said shell and said mortar. Advantages and effects of the invention 10

Theinventionprogesggabgueaffordsseveral advantages. No additional comp‘gggg]gf%%ré? (%%?ded for
locking a shell in a specific position in a mortar. The-loeking part constitutes an in egra? par% of the

shell. The logistics systemcgft e weapon is simplified, fewer 15 components need to be handled and
transported. The ammunition haﬁaﬁﬁéps%tcérﬁ%%bdﬁ?&siﬁ;ﬂéﬁWa§ﬁé@%nﬁhés§é&péﬁ§i%. The shell
handling when ramming hof¥é ¥§ sithplificcs no additionak components need to be fitted to the shell or
disposed of after firing. The risk of 20 barrel fracture due to loose parts being burnt on inside the barrel
is eliminated. AccorgliRg to,the, inventi %in part may _also afford advantages with regard to the
performance of.the tZl%shtill, in {%2? thgqc?te%%%rgga er%)]é?t o%gﬁlgck?ﬁé’ batt, ﬁjcecf)u%?eﬂéiquflatﬁ)ge, the end
flange or the looking heels %‘f%n&e%?meaoénd Straigiterfed slieditectyr fsaidiards. Straigitening out
directly rearwards is téEkOned to'haveha behbeficialveffect ondthe:stabitization30seharacteristics of the
shell, since the partsdirectedrearwards functions as an additional fin. Further advantages and effects
will emerge from a study and consideration of the following detailed description of the invention,
including a numberppcj\;Jladr\ll,glapae%egu%1 edi{;nents thereof, and the figures of the drawings attached.
The method and th =>-&ccore o-the—ipventiod hate bdentaéfined in the following patent
danns.De&xﬁ%on?ﬁ?hedﬁﬂﬁﬁﬁﬁ?on proposed above affords ‘several

advantages. No additional components are needed for

locking a shell in a specific position in a mortar. The
locking part constitutes an integral part of the shell.
The logistics system of the weapon is simplified, fewer
15 coemponents need to be handled and transported. The
ammunition handling system becomes simpler, faster and
less expensive. The shell handling when ramming home is
simplified, no additional components need to be fitted
Lo the shell or disposed of after firing. The risk of

20 barrel fracture due to loose parts being burnt on

inside the barrel is eliminated.

According to the invention the locking part may also
afford advantages with regard to the performance of the
25 shell, in that the deformable part of the locking part,
the tubular flange, the end flange or the locking heels
are deformed and straightened out directly rearwards.
Straightening out directly rearwards is reckoned to
have a beneficial effect on the stabilization
30 characteristics of the shell, since the part directed

rearwards functions as an additional fin.

Further advantages and effects will emerge from a study
and consideration of the following detailed description
35 of the invention, including a number of advantageous
embodiments thereof, and the figures of the drawings

attached. The method and the device according to the



The invention will be described in more detail below with reference to the drawings attachad, Fig.
1schematically shows a shell according to the invention, in which the locking part of the shell is
arranged in the rear cart of the shell Fig. 2schematically shows a mortar according to the invention in
which the shell igvléigmg}a%sé%een prepared for ramming home in the mortar. 3ashows a patrtial
enlargement of the securing part of the mortar in Fig. 2;Fig. libshows the Sh’éﬁﬁﬁ%&?%"]%ﬁ}éd to the
securing part of the mortar after ramming home in the mortar Fig. 4ashows the rear part of the shell in
Fig. | after firing, whehthetstabiliZet fihs 6f e stefiiareddeployad and a’part bithertabalar flange has
been deformed and hiasistsaightened out rearwards Fig. 4bshows the same as in Fig. 4a from another
perspective Fig. 5aschematically shows a second embodiment of the shell according to the invention
in which the Iockingﬁ)easrtqgg%)htei%pleléi{; %%seiggggwa}sngstubular flange Fig. Sbshows a partial
enlargement of the tubutfar

> The invention will be described in more detail below

with reference to the drawings attached, in which:

Fig. 1 schematically shows a shell according to the
invention, in which the locking part of the
shell is arranged in the rear part of the
shell

Fig. 2 schematically shows a mortar according to
the invention in which the shell in Fig. 1

has been prepared for ramming home in the

mortar

Fig. 3a shows a partial enlargement of the securing
part of the mortar in Fig. 2

Fig. 3b shows the shell in Fig. 1 locked to the

securing part of the mortar after ramming
home in the mortar

Fig. 4a shows the rear part of the shell in Fig. 1
after firing, when the stabilizer fins of
the shell are deployed and a part of the
tubular flange has Dbeen deformed and has

stralghtened out rearwards

Fig. 4b shows the same as in Fig. 4a from another
perspective
Fig. 5a schematically shows a second embodiment of

the shell according to the invention in
which the locking part of the shell is
designed as a tubular flange

Fig. 5b shows a partial enlargement of the tubular
flange of the shell in Fig. 5a

Fig. 6 shows the shell in Fig. 5a after ramming
home in the mortar

Fig. 7a schematically shows a third embodiment of
the shell according to the invention in
which the locking part of the shell 1is



flange of the shell in Fig. 5a Fig. 6shows the shell in Fig. 5a after ramming home in the mortar Fig.
7aschematically shows a third embodiment of the shell according to the invention in which the locking
part of the shell is WO 2009/070076PCT/SE2008/000612 - 8 - arranged on stabilizer fins of the shell
and consists of lggcki Fig. 7bshows a partial enlargement of the rear part of the shell in Fig. 7a.
Detailed descrip%%?%&zﬁér?gention Fig. 1 shows a-pregferred embodiment +& %ﬂsﬁ?%g%rding to
the invention. The shell 1 comprises a locking part 3 arranged at the rear end 2 of the shell 1, the
locking part 3 constituting an integfal FaIEBR IR shéIR P i The dockihgspart Fiscdesighéddorlocking the
shell 1 to a corresponding locking part9,sefersed t@ as the sessring part 9, arranged in a ramming 10
mechanism of a mortay 6, sge Fig.2 dnsamming. home the_shell 1, the shel 1 i%%%%%%@ the barrel
breech opening of the mortar 6, follorwiquwg}lickﬁhe,shell,l on_firing is released by a predefined force
acting on the rear 'end 2 of the she] 15 = ~1ett in Eig. 7a.

Detailed description of the invention

Fig. 1 shows a preferred embodiment of a shell 1
according to the invention. The shell 1 comprises a
5 locking part 3 arranged at the rear end 2 of the shell
1, the locking part 3 constituting an integral part of
the shell 1. The locking part 3 is designed for locking
the shell 1 to a corresponding locking part 9, referred
to as the securing part 9, arranged in a ramming
10 mechanism of a mortar 6, see Fig, 2. In ramming home
the shell 1, the shell 1 is locked in the barrel breech
opening of the mortar 6, following which the shell 1 on

firing is released by a predefined force acting on the
rear ‘end 2 of the shell 1.

The mortar 6 in Fig. 2 is a motor~driven, automatic
breech closure weapon &, designed for securing  the
shell 1 according to the embodiment shown in Fig. 1.
The mortar 6 is of recoil type and intended for firing
20 shells 1, which <can be handled by a mechanical
ammunition handling system. The mortar 6 is intended
for wvehicle-mounting, for mounting on wheeled weapon
carriages or for mounting on vessels. The mortar 6 has
a breech closure mechanism 8 with a breech closure 10,
25 the movements of which are controlled by an electric
servomotor 13 and a digital control system. The
servomotor 13, which is mounted directly on the barrel
7, Flg. 2, turns an operating screw, which via a breech
closure holder 16 powers the movements of the breech
30 closure 10. The movement of the breech closure holder
16 is controlled by guides 11 and the operating screw
of the servomotor 13 and locks the breech closure 10
directly in the rear part of the barrel 7. The breech

closure holder 16 has a locking device for locking the



The mortar 6 in Fig. 2 is a motor-driven, automatic breech closure weapon 6, designed for securing the
- shell 1 according to the embodiment shown in Fig. 1. The mortar 6 is of recoil type and intended for
firing 20 shells 1, which can be handled by a mechanical ammunition handling system. The mortar 6 is
intended for vehjiglesmopsting, for mounting on Whe_eled weapon carriages ogg%E%%%%g%on vesse!s.
The mortar 6 has a breech closure mechanism 8 with g hreech closure 10, he'movemeénts of which
are controlled by an electric servomotor 13 and a digital control system. The servomotor 13, which is
mounted directly or?tﬁ%eﬁﬁrréll?,spi@? 2 LturAgart opetatingescréw, whieh Ma aibreechwclasure holder 16
powers the movementscafithenbreech SihclosureciQ.nthesmevement of thebreech glosurg holder 16 is
controlled by guides 1d-and the QRETAUINGISETEW y & corresponding number of

matching locking grooves in the rear part of the barrel

5 7. Locking is effected by the servomotor 13 and the
operating screw turning the breech closure 10, so that

the locking blocks 14 are locked in the locking
grooves,

10 As can be seen from Figs. 3a and 3b, contact base 18
(also referred to as the contact rod 18) is arranged in
the breech closure 10, against which contact base 18

the shell 1 is secured by a securing part 19.

15 Since the shell 1 does not have any charge casing, the
contact base 18 of the breech closure 10 is provided
with a rubber obturator of the same type as used in
screw breech mechanism weapons, not shown. As can be
seen from Fig. 2, the recoil mechanism of the mortar 6

20 comprises two recoil brakes 12, the recoil brakes 12
acting in that they are under a gas pressure. The
recoil brakes 12 are arranged in a recoil jacket 15,
the recoil Jacket 15 being of tubular shape and
enclosing the rear part of the barrel. The recoil

25 Jjacket comprises securing devices for the recoil brakes
12 and for elevation axes of the barrel 7, not shown.
The securing devices and controls for the recoil jacket
15 are arranged directly on the barrel 7, not shown.
Contact devices for electrical firing of the shell 1

30 are arranged in the contact base 18 of the breech
closure 10, not shown. Also arranged 1in the front part

of the contact base 18 are guide grooves for centring
the shell 1.

35 The shell 1 is rammed into the barrel 7 in that the
breech closure holder 16 for the breech closure 10 is
advanced by means of the operating screw to a

4 : : ' ) :
predefined position in the breech cpening of the barrel



of the servomotor 13 and locks the breech closure 10 directly in the rear part of the barrel 7. The
breech closure holder 16 has a locking device for locking the breech closure 10 in the barrel 7, the
locking device comprising multiple locking blocks 14 arranged on the breech closure 10 and a

corresponding nignkRs AfJgratching locking grooves in the rear part of the b?&qj/sézg slm% 'Qg is
effected by the servomotor 13 and the operating screwdurning the breech closure 8 so that the

locking blocks 14 are locked in the locking grooves. 10 As can be seen from Figs. 3a and 3b, contact
base 18 (also referred t0 A5 H& BHtact }6d 18y Tsiagarkjedrinthe bresch dlbosure 1] against which
contact base 18 thershel ¢ is sectredby-asecaring partst® 18 Singe the shelld does net have any

charge casing, the cortacihase-18 ghthe breechclosyre 10 is provided with a%rdjbb%obglsjrator of the
same type as used i sgrew b{%%ch g}leccahcgtnisbng wegpons, not shown. As can be seen from Fig. 2, the

recoil mechanism of the mortar 6 20 comprises fwo recolP5rakB8 12"HE rédoif Brak&s ¥2 hcting in that
they are under a gas pressare: e FecdiFBiakes 19 @resananged in.a reeoil jacket 45, the recoil jacket
15 being of tubular Shape-ard emclosing the fear Past afitbe barrek I hedecold 25jacket-comprises

securing devices fos the:recoilbrakesl2-and for glevation axes of the barrel 7, not shown. The
securing devices angd contrgls for the reccgg jacket 15tarf9arran ed directly on kt\he Barre?(‘}, not shown.
Contact devices for elec rical firing of the shelF 1 30"are arra %grﬂli]ﬂ%érboh?&&%e P8 bf the breech

closure 10, not shown. AlSo %Wétr?g“eid naRe frdht part of the contact base 18 are guide grooves for

centring the sh8lIl 1. 35The shell 1 is rammed into the barrel 7 in that the breech closure holder 16 for
the breech closure #D4ds atvanced byomeansof the pperating,scrensto a pr@@ﬂg@@ggsg{pn in the
tNGEChOpenmg‘ﬁtget¥§é%hfic position in the barrel 7 in that the
periphery of the securing part 18 1is locked against a
shoulder 23 in the breech opening of the barrel, the
15  shoulder 23 having been formed in that the breech
opening diameter of the barrel 7 has been made larger

than the remaining inside diameter of the barrel 7.

The securing part 19 in Figs. 3a and 3b comprises at
20 least two securing heels 20, the securing heels 20
being designed for locking the shell 1 by way of the
locking part 3 of the shell 1, Figs. 1 and 3b. The
locking part 3 of the shell 1 consists of a deformable
flange 4, the deformable flange 4 having been formed in
25 that a cavity or a groove 21, close to the rear end 2
of the shell 1, has been produced, for example by
milling out, the groove running at least one turn
around the shell 1. The dimension 22 of the groove is
such that it corresponds to the dimension of the
30  securing heels 20. The loading process means that the
ammunition handling system of the mortar 6 introduces a
shell 1 from the side, so that the securing heels 20 of
the securing part 19 are guided into the groove 21 in
the shell, thereby locking the shell 6 against the
35 contact base 18 of the breech closure 10.

The flange 4 in Fig. 1 is of deformable design allowing
the flange 4 or part of the flange 4 to be deformed and



WO 2009/070076PCT/SE2008/000612 - 10 - 7. Throughout the ramming process until the shell is
- rammed in the barrel 7, the shell 1 is secured against the contact base 18 in the breech closure 10. In
as much the contact base 18 does not move in the barrel after ramming home of the shell 1, it can

be used for secyimeg,ghelhd-¢The shell 1 is secured by means of a securing ich is arranged
on the contact base 18, the securing part 19 forming an integral part of the %gw{iégg %@gﬁ 10 When

ramming home the shell 1, the shell 1 is locked in a specific position in the barrel 7 in that the
periphery of the seclting parf 1§ focked aainstea sheufier 231in thé bréegh openiageafithe barrel,
the shoulder 23 having beeniformedsin thahthe breeegh ppeningdiameterafthgbarrels; hgs been

made larger than thesrepaaining, inside diameter of the ba he securing part 19 in Figs. 3a and 3b
comprises at 20 Ieggtltyvocggcgjrér%%hg fginoﬁhe ecuring%ezeﬁizz'be]?#g :ages%%%%ifoar% king the
shell 1 by way of the locking part 3 of the shell 17 Figs. TERE 3bt The o&kihg P& 3'of thétshell 1

consists of a déformabI8" &ruundtHelsheleE e dithérsion 2Phefthearoeve s stieh that it
corresponds to the dimehsioh efithe3@seeur.ng heelss2Q.sEheileading process, meansdbhat the

ammunition handling=systempotthe martar 6 jatseduges a shell 1 from the side, sq tha gehseS securing
heels 20 of the secuting part 19 arienng%%(% in;th%theSgroove 21 in the shell, t erebyﬁoc ing the shell 6

against the 35 contact base 18 of the breech closurg 10°™P°5ed ©f a more or less
deformable material and/or by making the flange thicker

10 or thinner. The flange 4 1is preferably composed of a
deformable metal, such as a steel alloy, for example.
Alternatively the flange 4 may be composed of other
types of deformable material, such as copper, brass or
aluminium or an alloy containing said materials.

15 Plastics and/or composite materials may also be
included. The flange 4 can also be designed with a

mechanically weakened section to facilitate the
deformation.

20 Because the shell 1 1is firmly secured throughout the
loading process, it can be rammed home at high speed
without the risk of it continuing into the barrel 7 and
losing contact with the contact rod 18 and the contact
device for electrical firing. A high ramming speed

25 means time-saving and a high rate of fire. In the event
of a possible misfire, the shell 1 can easily be drawn
out of the barrel 7 by means of the breech closure 10.
The mortar 6 is cable of firing at all angles of
elevation, even tipping angles. There is no need to

30 rely on the force of gravity to hold the shell 1 in the
correct position. Low angles of elevation can be used
when the mortar 6 is to be used for directed fire.
Conventional mortars are limited to angles of elevation

of 45-85 degrees, due to the fact that the shell 1 lies
35 loosely in the barrel.

Figs. 5a and 5b show an alternative embodiment of a
shell 26 according to the invention. The shell 26 is



tostraightenout rearwardsonfiring,thereby preventing the flange 4 or parts of the flange 4 being
abraded and ending up in the barrel 7. It is preferably only the part of the end 2 comprising the flange
4 that is of deformable design, whilst other parts of the end 2, which are exposed to stresses during

firing, are not defgymabieqFhe flange 4 can be made more or less deformabﬂgﬁ%ﬁg%i%ﬁﬁgmposed of
a more or less deformable material and/or by making the flange thicker 10 or thinner "' e flange 4 is

preferably composed of a deformable metal, such as a steel alloy, for example. Alternatively the flange
4 may be composed Bt BIREFtypEsof Hefothidblé fnaféiial, SR ERES copper, brassleraldrimium or an
alloy containing said $naterials: A% Plastivs ahidiericgmpeosite- matetials may alse hesinglusied. The

flange 4 can also be designeswith aspechanically weakened, section.to facilitate the, defgrmation.
20Because the shelgl,}eistfggwlx secured thgughout Ehe loadin process, it can I%e rammed home at

high speed without the risk of it continuifg into the barrel 7-and Iosing SoRtact Wit the cdhtact rod le

and the contact de\ﬁcetfﬁ?%éétri@;\?ﬁﬁﬁg%ﬁ'hig“ﬂ Pamirfig $pE6d 28 méars fieesdving @nd a high
rate of fire. In the evént ofta:possibhe misfire; dke shell 1canceasilyroe dsawn outof the barrel_ 7 by
means of the breech:clgsure; 10. Theimartar 6isceable offiring-atall angles of glewation, gven tipping.
angles. There is nofieed to.rely on the force of gravity to hold the shell 1 in the correct position. Low
angles of elevation cén be Ssed W%Een the mo%t:égrngtis t%gbe G%eed fc?rlclﬁrecstgﬁ%gﬁvenjt%na?mortars are

limited to angles of BISPG-45785 debiéds, digto thé Factdhat fie sRR 1lieS osél in Biebarrel. WO
2009/070076PET/SE2008/000612e 121k designegewillt ahamnutar fisectiomthe fanmutdnfin section

comprising fixedly meurited {insr29 enclesed Dy srtubular aheylindrieal section 2§ therearpart of the

tubular or cylindrical sgctiqn 27, heing embodlied as a tubular, flange 28, also referred to as a tube
flange 28, the tube flange 28. cgmplyrisin a f%nge part peroje%}tllﬁ radialllgl/ oﬁt%idea%h%s aetlr%, see Fig.

6. Also arranged in rONE of tHE fin SE&YoN ¥%a propEfiht cHargeTer fififgethe 'shell dtit of Bife 10 barrel
7. The tube flange 28 Ras $wé faRetons! fisstly 1o Toek therpositionsefithe shedl .267hethe barel 7 and
secondly to guitle thelshells insaniautamatic asmmunition frandling:systemsin the: sarse mayas the
casing flange in a cenventigral casedsraund. The the 15 flange 284n Eigs, $a and 5 hete forms the
locking part of the shell 26.and locks the shell 26 in a specific position in the barrel 7 when the tube
flange 28 is ramme(%1 %%)(r%lef %%a?nosstlabéﬁgulagrégl %%egr%%cﬁ o"ﬁ)}éﬁfhgtgfe thgugjaerreﬁlﬁri?)e'rhe shell 26
is introduced into the‘bré&ct BPBRTG GFthe 155161 5in the>hring @it Ection Alof #i€ sReIPB¢eans of
the contact base 18PH%e tadiafly profedtimgyeart of the tube flange 28 being pressed against the 25
shoulder 23. InGsame way as end flange 4 in Fig. 1, the tube flange 28 in Figs. 5a and 5b is of

e e bt tte el e T e e e
e Dbarre in the firing direction A of the shell by
means of the contact base 18, the radially projecting
part of the tube flange 28 being pressed against the
25 shoulder 23. In the same way as the end flange 4 in
Fig. 1, the tube flange 28 in Figs. 5a and 5b is of
deformable design, in that it is either composed of a
deformable material and/or in that the tube flange 28
has been made thicker or <thinner and/or in that it

30 comprises a mechanically weakened section to facilitate
the deformation.

When the shell 26 is fired, the tube flange 28 is bent
backwards and forms a part of the fin assembly, which
35 allows the shell 26 free passage through the barrel 7,
and since the tube flange 28 straightens out it does
not present any additional air resistance during the

trajectory phase of the shell 26. It is alsoc possible



30 comprises a mechanically weakened section to facilitate the deformation. When the shell 26 is
fired, the tube flange 28 is bent backwards and forms a part of the fin assembly, which 35 allows the
shell 26 free passage through the barrel 7, and since the tube flange 26 straightens out it does not
present any addigj @g%g.%’stance during the trajectory phase of the shell 26. it is also possible
009/070076PCT/SE2008/000612 - 13 - todesignthetuheflange28sothatafter SRR et the tube
flange 28 exerts a stabilizing effect on the flight characteristics of the shell 26. 5 Figs. 7a and 7b further
show an embodimertCof a&heli35 addurding o the ifiention. THS shell35 comprises:fixed: stabilizer

fins 36, the fixed stabilizet fins<36 compsising defermablg, parts; said lockipg heels 37, the 10 locking
neels 37 being artangeon rea yaDe 1ps. oL he. 312 izer fis 36 Iocking heels 37 are.an tegral part of
the stabilizer fins 36 %anoglé)rlse a
she .
5

Figs. 7a and 7b further show an embodiment of a shell
35 according to the invention. The shell 35 comprises
fixed stabilizer fins 36, the fixed stabilizer Ffins 36
comprising deformable parts, said locking heels 37, the
10 locking heels 37 being arranged on rear vane tips of
the stabilizer fins 36. The locking heels 37 are an
integral part of the stabilizer fins 36 and comprise a
part protruding radially in relation to the
longitudinal axis B-B of the shell 35. The locking
15  heels 37 constitute locking parts of the shell 35 and
lock the shell 35 in that the radially protruding part
of the locking heels 37 is rammed against the shoulder
23 when the contact rod 18 presses the shell 35 into
the breech opening of the barrel 7. In the same way as
20 the end flange 4 and the tube flange 28, the locking
heels 37 are of deformable design, either in that that
they are composed of a deformable material and/or that
they have been made thicker or thinner and/or in that
they comprise a mechanically weakened section.
25
The shell is therefore locked in a specific position in
the breech opening of the barrel in that a flange or
locking heel is pressed against a shoulder 1in the
breech of the barrel and in that the shell is secured
30 against the contact base, which introduces the shell
into the barrel. This means that the shell cannot move
either forwards or backwards after ramming home. The
mortar can be aimed with any angle of elevation, even
tipping angles, without the shell shifting. A
35 conventional muzzle-loaded mortar requires angles of
elevation of at least approximately 45 degrees in order
that the shell will bear against the contact base. The

mortar according to the invention affords optimum



protrudingradiallyinrelationtothe longitudinal axis B-B of the shell 35. The locking 15 heels 37
constitute locking parts of the shell 35 and lock the shell 35 in that the radially protruding part of the
~ locking heels 37 is rammed against the shoulder 23 when the contact rod 18 presses the shell 35 into
the breech openiggafihg-hatrel 7. In the same way as 20 the end flange 4 999/&3? 6%()eofllange 28,
the locking heels 37 are of deformable design, eitherin that that they are composec?o A d&formable
material and/or that the £ave been made thicker or thinner and/or in that they comprise a
mechanically Weakeﬁ)é% BEHBRC25 THEShelSis tRerefaretioekent it a specificosition:inithe breech
opening of the barrel9A thdta fléirgrelor lockingeheekispressediagainsia sheulderinthe-breech of the
barrel and in that thesshelhistsecured:against the gontact base, Mchaigggggcesggre}sshgllfinto the
barrel. This means thatthe s@gg\p&p{lo&ﬁr‘gqvem%tr er forwards or backwards aﬁter ramming home. The
mortar can be aimed with any angle of elévation, evén HPBPiRg angles Wit tAé Shelf 8Rting. A 35
conventional muzzle?i‘(‘%gdea]1‘?18rtak?(?eqHﬁ'éé1 anéﬂbs el efevatioreof atfleastapproximately45 degrees
in order that the shell@ilkbear afainstthe contatt basei Jhei mortar aceording 1@ the invention affords
optimum WO 20091670076k CI/§E2008/00Q612 11147 perfgrmancs, thatds g%gf? the best possible
securing of the shell gbgﬁp@rrﬁ{gngo%ccoaocetf raauetolrlnn%pc ammunition handling if s efls with annular
fins are used. Conventional mortar ammunition of standard type MAy 18 B used in this type of
mortar weapon, however. The sphere of application, however, is limited to high angles of elevation, in
which the shellfestsAgeiasetneeontaes Base unger its own weight. 10Alternative embodiments The
invention is not limitethte thevexampilesishovet but may:he fmodified in variqus ways withqut departing
from the scope of the,patent claims:, The iment of the locki rt of the shell and the securing
part of the 15 mortar t%agl tggrggor%siéz%ogﬁsg%ﬁﬁiﬁsthgabyosun“c’i%s%?%ggsi iRy ‘provided that no

additional components are added or fittéd t& #ie BhelFandhsrin The morar &itetkat A6 Idgse or
burnt-on parts remain 3 fA8 harrelfof Bie fiortasdtel firing. t(MESURUring part of the
15 mortar can therefore be modified within the bounds of
feasibility, provided that no additional components are

added or fitted to the shell and/or in the mortar and

that no loose or burnt-on parts remain in the barrel of
the mortar after firing.



- 15 - claims 1.Shell (1, 26, 35) intended for firing from a weapon
(6),preferablyamortarweapon(6),theshell 5 (1, 26, 35) being designed for locking in a mortar (6) to
prevent movement of the shell (1, 26, 35) when adjusting the angle of eIevati%ﬂ;jl he mortar (6) prior
to firing, wherein the shell (1, 26, 35) comprises a locking part .(3, 28, 37), ch % ized in that the
locking part (3, 10 28, 37) forming an integral partrof the shell (1, 26, 35) and being designed so that
the shell (1, 26, 35), after ramming home in the’ miottar (6), is locked to a corresponding securing
device arranged in the mortar (6), wherein the locking part (3, 28, 37) is designed according to any of
the followingzaltetnativies iindocking part (3) comprises an end flange (4.), the end flange (4) being an
integral part of the rear end (2); 20 2. locking part (37) comprises locking heels (37), the locking heels
(37) being integrally formed with the fixed stabilizer fins (36); 253. locking part (28) comprises fixed
stabilizer fins, (29) sme]filxed Istabilizer firis (20) beintrenctesedyrd tubular part 2%y dhherear end of
tr;]e tubular p 5t'(2h7) &P&%‘Pi%%‘?? as g tubylar flange (28),30.2.Shedl26,35)ageordingtoclaim
characterized in that the locking part (19, 26, 37 [ [ ion.
5 (1, 26, 3b) begég d%signed)éggn%g§?f%?efgagcﬂgggg%kq%¥j%%mon

prevent movement of the shell (1, 26, 35) when adjusting

the angle of elevation of the mortar (6) prior to firing,

wherein the shell (1, 26, 35) comprises a locking part

(3, 28, 37), characterized in that the locking part (3,

10 28, 37) forming an integral part of the shell (1, 26, 35)

and being designed so that the shell (1, 26, 35), after

ramming home in the mortar (6), is locked to a

corresponding securing device arranged in the mortar (6),

wherein the locking part (3, 28, 37) is designed

15 according to any of the following alternative:

1. locking part (3) comprises an end flange (4),
the end flange (4) being an integral part of the

rear end (2);

20
2. locking part (37) comprises locking heels (37),
the locking heels (37) being integrally formed with
the fixed stabilizer fins (36);

25 3. locking part (28) comprises fixed stabilizer
fins (29), the fixed stabilizer fins (29) Dbeing
enclosed by a tubular part (27), the rear end of the
tubular part (27) being formed as a tubular flange
(28) .

30

2. Shell (1, 26, 35) according to claim 1,

characterized in that the locking part (19, 28, 37)

comprises a mechanically weakened section.



MCSLLP - 16 - 3. Mortar (6) for firing a shell (1, 26, 35), the shell26, 35) being designed according to
any of Claims 1 to 2, which mortar (6) comprises a securing device for secyring the shell (1, 26, 35),
characterized 5 in that the securing device is designed according to any of%ﬂ‘ggbhgwing two
alternative: 1. the securing device comprises a breech closure (10), comprising a contact base (18),
wherein said 10 contact base (18) comprises a securing part (19) comprising at least two securing
heels (20) for securing the shell (1, 26, 35); 2, fheléec"uring device comprises a shoulder (23) 15
arranged in the breech opening of the barrel (7), the shoulder (23) having been formed in that the
breech opebing diametéicaftthe badiwel (Zplastbesmmade kngerlthdr thedémaihing inside diameter of

the barrel (7). 20,4. Syste r firing a %Qe [l (1) racterized.i m rises a shell (1
Pyt pyster gor k(). sharpelarized pdnatie pystom goprise '
26 35) accor ?ng to iny of C almsﬂlgto 2an % mortar&(G) according to CIg;im 3. v
Claims 1 to 2, which mortar (6) comprises a securing
device for securing the shell (1, 26, 35), characterized
5 in that the securing device is designed according to any

of the following two alternative:

1. the securing device comprises a breech closure
(10), comprising a contact base (18), wherein said
10 contact base (18) comprises a securing part (19)
comprising at least two securing heels (20) for

securing the shell (1, 26, 35};

?. the securing device comprises a shoulder (23)
15 arranged jjlkthe breech opening of the barrel (7),
the shoulder (23) having been formed in that the
breech opening diameter of the barrel (7) has been
made larger than the remaining inside diameter of
the barrel (7).
20
4, System for firihg a shell (1), characterized in
that the system comprises a shell (1, 26 35) according to
any of Claims 1 to 2 and a mortar (6) according to Claim

3.



