SHELL DESI GNED FOR SECURI NG | N A MORTAR AND MORTAR
DESI GNED FOR SUCH A SHELL The present invention
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preferably a nortar weapon, the shell being designed
for locking in a nortar to prevent novenent of the
shell when adjusting the angle of el evation of the
nortar pricorito DESLEAGD TRE iSHEERINGn 18l SoMPBTaRes to
a nortar weaponvcesigneds fotehi ronossad d typerof shel |l
and a system conprising said shell and nortar.
Background of the invention Conventional nortar
V\Ehpo_m_e(s&lrﬁo jrrlaf@r(trjgmteeasta@rtc@rﬁa) @Méllm)_lih@l'endﬁd for
apyn§i as_ | ooked pretty nmuch the sanme since the
Gty BN POREPTh et SEaRandd dhal Caer PEREohr e the
neheéspbeiiabl yestiphed tformiwatiing dm wehicaltes. dWhermeevent
[ onsvehi ¢l xt ensi_ve . -hand]j ng i
PP e Botn o Rt A7 by Faqagt sying Ven ek of
afdeBRtiRE SHeltnehynaiiaari Pylehetaufbeinot Ghar gesverttion
| 5186CesSPYe£i LRerat @ 3aGH F,C808% MWs iRLLCELRN @Nding
to load the nortar_panual ly from open hatches, or to
d8&ign "¢&ipl Gicated f 0dd8Png appRr At uSOWRF ERIABVEsid shell
shebl sotream.t he i nside of the vehicle to the nuzzle of
the nortar barrel. A further problemis that the shel
lies loosely in the barrel, which neans that the
nBetagreoandonfytbhe finvedtwbhh a hi gh angl e of
e |0 a S t Lp t r
CRat T8 Shy (5 oder IHBafrel* bef ow BTOBFEG pio ¢
afigreass) el tTon 2 ¥ hapaung taogr dats riekkehaprregy much
sbekl whhbk sBiftcorcsbi de.put of the baryel: . ey fesar.
t8 grevent the shell shifting prior to firing, ,
ohventional mortars are ~not especially suited to

mounting on vehicles. Where installed on vehicles

extensive manual handling is required, both of the
mortar by redeploying vehicles and of the shell by
changing the number of charges. It is necessary either
to sacrifice armour protection and to load the mortar
manually from open hatches, or to design complicated
loading apparatus which moves shells from the inside of
the vehicle 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
tip the mortar, that 1is 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.

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

discloses and describes a device for locking a shell.
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for exanple when adjusting the angle of elevation of
the barrel, have | ong been known. GB 2 260 390 A

walcaelhowes and describes a deyice for | ocking BCT/SE2008/000612

shel | . The | ocking device conSists of a |ocking plate

d fast The | ocki d f dt
S e BT TRk SRt Do bRRT nas ho- PEASNGf PLRGCSREM Cra
ffﬁ$tww1mngﬂm® tbekshel Hevsce airaefikRedetntaet hear part
W@Ppgge g%%llocH%ﬂgugka{ﬁ?h%lg S%n?ﬁ%&§d ggglha%oﬁﬂpw1ng

out si i amet'er greater he |nS|de anét e
t el Par ték. %@hlraﬁsm ngune@ Sieglel howe ithet heedper el The

ti@bigwglnglgkételwIIdﬂg%JgﬂyyaéfﬂHﬁaagﬁégstaﬁ outside
shoul der, which is fornmed due to the fact that the

b?%%%%t%ﬁengﬁ%aH?EnEFQ?noftbﬁe bAPiEP hddapeéRrmagé the

%@ﬁf@l t haant herhE R g glh@ITEt ebmef ltrheub@rbgkreIthe
ell.is thereby fixed ma sgg fic position insid
Ki

t R ePLaFR fjﬂﬂngbetﬁémw qﬂ?%ﬂ%ﬁﬁﬂﬂstatépﬁu&ﬁF
thieisthel $ andneemainastbnthbe fhatr ehatBeher @ richehnoitearing

o e Tl 157 'oh i CR*C REohl B o SpReTal hagl che
LD@M@h@l@@edeaMstehepéfdm@ehﬂﬁmdla.T@wthbeléonpoméﬁﬁeby

tP?%e@a%J¥0 beﬂ%@@?k?QﬁjZfﬁgﬁunpf1%@%d@eagﬁﬁaﬁ%%5 :%CSID

%St em he conponent e transported

érh%%uan?onQhﬂﬂgrﬁﬂ%@%ﬂ%n}sfﬁﬁﬁéﬁ‘QQf F@ﬁsﬁé?ﬂl and

rﬁ@@&ﬁﬂsfrﬂﬂ1thﬁebabé@%e@efoBéfB?% 3%&% r%@&@aganc@% be
out as scrap and assi or

djég?eﬁ%?goﬁh& ﬁ%ﬁ éngmﬁg?‘@ﬁ%emﬁ?éh i eg§?ﬁe§‘ angre oL,

tenp@eﬁthEnthanzocﬁurwithwmengalﬁhei@ bS oféean tool.

th in nent  bein urned o or
ETeF Lo Aaar g TG TRt PRECArecth Baechg RN
|ﬁh@heh&@r§p é&séﬁﬁﬁﬂfkbaﬁtmﬁftaefutéeomaﬂM@mxﬁOQﬂstics
|l gy 9fdgr to cope with the burnt-on conponent or

reS|dues of

The component must be transported, handled Dby 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
destruction or reuse. Due to the high pressure and
temperature that occur in firing, there 1is 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
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

fracture is great owing to the locking element.
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conmponents, special tools are required, which
represent extra equi pnrent mthe weapons system

waolandioraage t he | ocki ng el enent _t her ef ore ent ai | BCEHSE2008/000612

sl ower and nore conplicated ﬁeépons system in which
the.risk of barrel fracture i reat ow to the

l@ﬁ é&é and ch Facte ; S s of the

i Avenrsonoljeérctstfobhecbrefsenhe ipvesenbni dventd @rdwside a
tghgipvi a.,shell . ich is-intended for.]ockin a
nortar’tgﬁﬁggbeﬁ% ﬁﬁ@%ﬁ%ﬁ%& g?rtﬁéxéjéﬁﬁ wher? hd:laf o
adf st hgnehenangb ecdf tekevatilon wokent el jb@tielg pricorangle
torfLringe 1 ¥ht Beutnthe need t.0.arrange ddj;td
Iockingégoﬁponents on ?Ee sh%?ﬁ.rAése?&%gxgﬁjg%%ﬁﬁﬁgg the
t M nént RBRENGS t 3P odfdet dondtt drodttineh Fempespghed on
foreseedring said shell without the need to arrange

any additional securing conmponents in the nortar. A
third object of the invention is to provide a shel

whi shcbsddesijgnedoforhkodkivagtiibna ROk roMlideh ssheldtar

| ot _give .rise tp any |loose parts int nort ar
m%%%c$iFﬁnékﬁ%%ﬁﬁ%hg%ﬁjé@?ugﬁnghéﬁ%ﬂmé%?ﬂﬁ Wét%8ut the
preovd déca sheldgd oanlyockidig,i onkilchsésusimpl ecapdnents in
| pexpenstye, and which does not adversely affect the

performance of the shell. Afifth object of the
invention is to provide a systemfor firing a shell

thetsystemsm i st ngheaidvehelbnand mgftﬁfov§@5da shell
ob*ects.an%»other obj ects not enunerated here are

sBET S abfoftPy 956 éved WTHIY the 3cBpETAE. t Heich shell
presenthoitndgpendentepat @ntingl ai dse Ephedisment stk thetar
[ tkon. are specified mthe dependent patent clains.
T@%gﬁnégg ?%n has therefore provided a shell designed

A fourth object of the invention is to provide a shell
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

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

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

arrange any additional components on the shell.

According to the invention a mortar has also been

provided, which 1is designed for securing said shell
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According to the invention andrtar has al so been

pro ich i esi gned for securing.said shell -
O EYBERS: et et o Pt g iy BRAPCF B AT e TR
imntheenmbtaar.Accordlng to the invention a shell has
furthernore been provided for |locking in the nortar,

the shell preventing |oose parts remaining in the
béﬁﬁetdaﬁgeKOfthbngnaﬁ@tﬂb@ shelhle 15eieg siumpilesandre been

, d er ect e
'Bﬁgeﬁaéave;aﬁn 28§ﬁ§ﬂ§ gly @RE A NG aing  Lhe  shell

ormance of th na Iy, accor
i ﬁ‘yéﬁﬁpéﬁna sy P thi r1qitp i isthel unhatsh%e@ﬁrrel after

p%QYhﬂgdanﬁh&jﬁyﬁﬁﬁﬁlpoﬂ@ihé'Bgmﬁﬁbda%ﬂﬁfﬂnéﬁﬂ¥dﬂ¥ﬂé” and
The essential characteristic of the shell according.to

t RBTi AYEREPBAYi 8T ERaF 1PHe C8RePPTEBHBRANSBSCA FBEKPREL L -
part t he Iocklng part forming an integral part of the

el | nd t he in rt heing ,designed so that

SREPPLIERT PSP AT Ho ot fTRE G o YL AboRd Toring
aacaﬁmé§pdnﬁsngesecmnxngxﬁﬁwldﬁuarsgsged idqomtphd sing said
mptag. JAgeqrding to further aspects of the shel

according to ?Ee invention: the |ocking part is
entirely or partially deformable and the | ocking part

| sheeleasablie imdgsponse o @ f&f C@h@“s'h%ﬁlo%éébefdmg to
shell mthe firing direction A of the shel

| 6ERi N PTG ésnpbRell dhea ﬁ%iﬂéﬂ r%%l@ﬁlafre% hé locking

|pé|fltng tpar tl dek iGRymesed ofr@iphashi Qnﬁ:'@%r&h9|ﬁart of the
.and the | ockin art

Hgg a@rg@ﬁ%%%¥l$ﬁ 1hda P, dkgﬁdm;gd351gne§ su; that the

Shell after ramming home in the mortar, is locked to a

corresponding securing device arranged in the mortar.

According to further aspects of the shell according to

the invention:

the locking part is entirely or partially
deformable and the locking part is releasable in
response to a force acting on the shell in the

firing direction A of the shell

the locking part is composed of a metal material
the locking part is composed of a plastic

the shell comprises a rear end and the locking
part 1s an integral part of the rear end and

formed as an end flange

the end flange comprises a mechanically weakened

section
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the fixed stabilizer fins and takes the form of
| ocki ng heels the | ocking heels conprise a
nmechani cal | y weakened section the shell conprises

fixed Sh@b@Héﬁﬂ'Jdﬂﬁ%léé&ffi%@@ §E§thh%§£ friins beiNG he
enclosgH ?%Pa tubul ar section and t | ocki ng part

bei ng 8gr #%Part ~8f tHe t&ﬁ&?@?aéectQ%n 5ﬁ§ fixed
taklngsthblﬂﬁtﬁkoffﬁn§UDﬂkﬁrtﬁﬁ@ﬁgetﬂkihf@rﬁadbﬁ||Nbcklng
pYOJeCEIn? part the tubular flange conprises a

mechani'ca Fy weakened section. The essentia
characteristic of the nDrtar according to the

inventign i§.tha Pn%ggﬁ ﬁﬁ?r%ﬂprl%%§ﬂ%a§PCQ[gﬁgﬂeakened

device for securing t and reec
conpr|§?ﬁ@léncontact base and that the contact base
conprises a securing part conprising at |east two
securing heel s_ for securing the shell. Accordlng
furt heF'8speet sl of UMW st arf iax&cor arAgitazehe fins,

i nvent foRadt ke amantiak rCONPYd S881idg béﬁ@%s@aoggr & ﬂLlfk?ular
breech clgsure cggp |S|ng a contact base and

cont act bas8 cotpt i iy a°SELHFI nf Par PoiRe S@Eur%qﬁfgral
par t cpaptlsésthecﬂmbn@aheebstakﬂangﬁﬂtﬁnuk@etﬂﬂnﬂdﬁm}of
part o t ecur device c

a shou%dEHSP%Qthgé é ggeﬁlnédo Q%HepﬁgP?ggggghgart
shoul der havi ng been forned in that the breech opening

di anet epeof tihg, barr el shaggheen dmde; darger tmﬁbﬁgﬁacally

remal n| n
gkened section.

The essential characteristic of the mortar according to
the invention is that the mortar comprises a securing
device for securing the shell and a breech closure
comprising a contact base, and that the contact base
comprises a securing part comprising at least two

securing heels for securing the shell.

According to further aspects of the mortar according to

the invention:

the mortar comprises a breech closure, the breech
closure comprising a contact base and the contact

base comprising a securing part

the securing part comprises securing heels

arranged on the securing part of the contact rod

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

been formed in that the breech opening diameter of
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i nside dianmeter of the barrel. The essentia
characteristic of the systemaccording to the

w0 pooefotdoon for firing a shell according to thePCT/SE2008/000612

invention is that the systemPconprises said shell and
said nprtar. Advantages and effects of the invention
The ingéﬁtEBHrB}oB6§eHe§BoWéd§fﬂéﬁ@§r3§@@PaWhe remaining
advant agesde Noi addt tropal tsenpenests are needed for

| ocking a shell in a specific position ma nortar. The

| ocking part constitutes an integral part of the

shietl esThethiedi shecsacsystiemiof offthe heeapanens according to
sipaplifi reC ts need,to,be_handl.ed and
ARG TR v sl e it A BR 1 i Ttk RIS
sihjpkeEofastertiand tless segpensiampTieeshedidhahdliingnd
weghgranping hone is sinplified, no additiona

conmponents need to be fitted to the shell or disposed

of after firing. The risk of barrel fracture due to

| asenpagts behngrbuent on LRsi gdevitheibarrel is
eibn1nated. According to the irnvention the |ockin
Y

g

£ ey "AFSG 18P or PHRAIBgestRPY R reGdfdres t heeveral
pedfrentrapee. ofNd heaghied ignam t hampohe ndef orrabl gepaed for
0 2 | ocKi art, the tubul ar fl.ange, .the end
f?géggnérgtﬁggﬁgc%Pnﬁ ﬁ§§F§%§FeEH§?OF' d dhg mortar. The
stpakghvenedtoobndiciecctky rearwiaeds.alSpraitghtfeniieg Gugll.
dirpgc ; LS reckeane av : fd.ci al
e R N RN S E e
sAeMPon8Rhge ®¥fe pait dier ebpadledar aafdst famerdoredas The
apmAddi t i epakhahidn 1 ngurdhereradvandrges sangdi etf eclag wid lang
eger?e froma stu%g an eﬁﬁn%:deratlon of the follow ng
detar| egPaeserFpt roff & e "R ATCo RS AATH iRy gome 1s
neibet 1 6t eddvant agetus emdiodismpndsetther eokd and dhefitted
flgurgs afpdfe drayigs .y of after firing. The risk of

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
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 1is reckoned to
have a beneficial effect on the stabilization
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
of the invention, including a number of advantageous
empbodiments thereof, and the figures of the drawings

attached. The method and the device according to the



attached. The net hod and the device according to the-
- invention have been defined in the foll ow ng patent

W@ @076 Descri ption of the draw ngs The i nveP€T/6B2008/000612
will be described in nore det/ail below with reference
to_the drawi.ngs a tacheg, in which: Fig._1
sCHEMBELCAI I3 Ehows<a sRBFER8dcori St ot PhECwing patent
i n¥entkson, in which the | ocking part of the shell is
arranged in the rear part of the shell Fig. 2
schematically shows a nortar according to the
i Aeenriphipn whi thet Heashebbs in Fig. 1 has been

5 P&ﬁeaﬁﬁﬂuéﬂfxﬁﬁnwkﬂg QﬁﬁE?%QCEDgeng}Prm #@'F@% %EOW§3IOW
a partial enlargenent of e securing part o the
nmoiEar TRASFRGCe2tFi §he3brahongst hetshebH, i AnFivgich:
| ocked to the securing part of the nortar after
rannin% hone in the nortar Fig. 4a shows the rear part
of 18helshel | T EH 12 BT eth 7% ihgShehermr¢Ferding to the

stabilizer finsvaitide, shel ihace depl ayediand paRardr the
of the tubul ar fifnge has been deforﬁed and has
e Shé

strai ght ened Btff PuardSEss b wet e Bakg &¢ the
in Fig. 4a frdmanot her perspective Fig. b5a

sghemati cal |y a nd,enbodi ment_.of th hel |
agggfd%ng to ?éﬂgﬁ%%féﬁiff F%O%%ic Pﬁgfégikﬁgﬁgﬁg%?g to
of the shell tkedésvgnedoasia tiindhrarti¢ apgel Fign Shg. 1

shows a partials epbangei®y,,Qfq t B8t UBWANL G 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 been deformed and has

straightened 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. ba

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 1in

which the locking part of the shell is
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flange of the shell in Fig. 5a Fig. 6 shows the shel
in Fig. 5a after ramm ng hone in the nortar Fig. 7a

wagedenaoreal | y shows a third enbodi nent of t heP&TeE1008/000612

according to the invention~i A which the | ocking part
of the shell isarranged on stablllzer fins of the

shel | and coRSisSt9sst Todbiany Hesiss TRing. b Wifovidied 1 and
parti al ema@mmmt&bﬂh&m@mgw&ﬂwftheshdl|n

F 7 Det ai.l ed descrlptlon f the |nve

ﬁo%s Z pref 61 18F EnbadiThét OFaF SsmanT £ a&%ﬁ' %%fiﬂ?rt
the inventiomf The sihedlll Lircanhpr.i Ses a | ocking part 3
arranged at the rear end 2 of the shell 1, the

| ocking part 3 constituting an integral part of the
shetflied ghectiekiog parthg isveesigmed for | ocking
thegshel I dhdps a C%E%%Q%@'dngeJntlﬁ'lﬂgnEarEf shell 1

referred to as the securin arranged in a
r%\?rﬁ?ﬁ‘él%cﬁéhl*éhﬁofﬂﬁf@ﬁrltoa? 6Thesediqd}y. 12 comprises a

fB@BkD@ghQHEttBea$ﬁghbe@aaﬂrﬁhé*¥%ér1eh§ bo%%thknshell

mﬂ Eg z} reech enln of the nortar 6 , OMAH%

fc OStrefe P ?f@;s?lst‘ﬂ%}%%\s%%l Bi}tﬁgral part of
ptleeelezéheeﬁ for Eéeaﬁbbhgngnpblﬁe Redls eRreignefd tﬂ”@& skelding
1

rtar 6 t or drlven
b?%%c ¢ os%ré meapSﬁggSp08§§P8n38C#&Pgsg g ﬁ%%%rred
shel |29 ddvor diswgrtioat heaemwbodi meat rshoan n1§|ga Tramming
Tﬂ@cﬂ@ﬁi@ﬁ @f'%io&o£§%9'% t&%ﬁaaggg'ntﬁndfg Egﬁmﬁhﬁl%%me

shel whi ch can a meéchani ca
aﬁﬁ%n?@?é% Eanahﬁngh§9éténﬂSTﬁ@Cﬁﬁﬁt&p 6 hies Hantrerddéreech

fepenehyche- Hﬁénhbﬂgarf@r wFeunbiRg goRnwheeled weanani on
cgbrlages or for ntlng on vessels. _The nortar 6 has

te8€htel 6?&?@8&@cﬂ%{n.asrﬁ%e%¥hn%d bfeECH EFbsfife °Tp the
rear end 2 of the shell 1.

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
shells 1, which can be handled by a mechanical
ammunition handling system. The mortar 6 1is 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,
the movements of which are controlled by an electric
servomotor 13 and a digital control system. The
servomotor 13, which 1s mounted directly on the barrel
7, Fig. 2, turns an operating screw, which via a breech
closure holder 16 powers the movements of the breech
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
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7, Fig. 2, turns an operationg screw, which via a
breech closure holder 16 powers the nmovenents of the
bPEEERNcICoSEHEe10.0 The Rbeeramredf Thetbredelrkihgsutayice

hebdgr i 26nis meantipald edoby; gyl descil and Lhes pes abhngne
SETGMI f tle servonotor 13 and | ocks the breec
cPoStfFe 16'8PHEt | y-'n tHe redr FAFESSPOPR& Bar refibpr, of
leeEbheegﬂlgb@suﬁegh@bd@e 16 has %elagcl@éllfi QﬁVitQ% frrel
cki.ng. t.hebreec osur 0 in the barrel 7 , the
Igékf%é%§ﬁ§ﬂ céscéﬁ%%¥§¥ﬁg | t5151 eSFOERIPAGOBI dcksaad the
appahgednognsthewbrreech ngl osuwr eoAde@ndcaoeareespondionghat
nupher 1Rf chi cking grooves in the rear part of.
thggba%gérggg. Egg %%g ﬂg e Fgctegcgﬁmihéjéer 5£Dt%%éklng
13raAdefhe operating screw turning the breech closure
10, so that the |ocking blocks 14 are | ocked mthe

| ocki ng grooves . A s can be seen from Figs. 3a and
365 GGRt page fgomalBimsef 82ragct ctas theteont ese 18

red138) researeangeda® the boeeahtchosun®)l0,s agaifsfed in
m@hghkgontzft ﬁase 18 the she]l 1 is secured by a

seclr ifg Far t SIS VL ndd 1 RIZHRFY YhdGEs ottHavePany 18
chhepgeheasi hgist hecooatiacy basecdBinf phetbreech

closure 10 is provided with a rubber obturator of the
sanme type as used in screw breech nechani sm weapons,
ndtnshowhe Ahsldan boseemcf roavEi gny2 chatrge reecdinlg, the

nmeehants Ml et heg Nkt ar, 6 BPQ@&%S%%%‘M}%‘??@ L Sbrakes qeq
12, the recoil brakes 12 actln% mthat they are under
a"gh8 pr eSuPer PREUFECSIN ®F akds 1997f e taPFaredufrd in
recoel joackeh lbechiie: s@CQkhpoacketnd® RelRY .0fas can be
tgggha%rsha@e an% eq3105|n t he rear part of the
baFFal - ?ﬁe F@coi' e recoll mechanlsm of the mortar 6
comprises two recoil brakes 12, the recoil brakes 12
acting 1in 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
jacket 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
are arranged 1in the contact base 18 of the breech
closure 10, not shown. Also arranged in the front part
of the contact base 18 are guide grooves for centring
the shell 1.

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

predefined position in the breech opening of the barrel



j acket conprises securing devices for the recoi
brakes 12 and for el evation axes of the barrel 7 , not
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recoil jacket 15 are arrangetdOdirectly on the barrel 7
not shown. Contact devices for electrical firing of
the SHEIQUINAe BR angaaima hereonsactnbade W8 okhehé is

bE@ﬁﬁBdChﬁs%%% ot shovge §%é9135r@%gg%dd}éJ“%galnst
%gntéﬁ$rt of the contact base 18 are rooves
f

theSgheldl 1. thie %ﬁ%¢¢h10ﬂ§5ﬂéﬁnéﬁjtnﬁé as
tMEChaEBekh@ tpnthat bheebreeches osur el def & firrel

t e Q%eecgaclosur 10 |3 ggyanggg b% neans of the

opera Thg " sCFeRPt ogepP de&fenédepdsilti o MAthepresch for
openungngftmbeshaﬂﬂelﬂ THhr@%@hauu_thg éaﬂﬁkeg by means
preces h [ mred in the barr

Phe EherF U irg' BEefraa” agli il Tne cantag Baod s gt act
t hespr é8ch thleos I rig |gras hBichoasitbeacorniraetgradsgart

1§rdegs eggtg@yebggéhggbarrel 7 after ramm ng hone of
the shell 1, it can be used for securing the shell 1

The shell 1 is secured by nmeans of a securing part

1®bemhk§ﬁmhﬁgaﬁbﬁ@9@560@h5@@ qon%%%tsg%ﬁq %8&§t¥%cked in
Securlngbgart 19 Orntng an ral part of the

nt e
cont A8t “base 1%OSV%%%nrah%1nbh ttﬁ?—sﬁ%ll1Q. ,thafe the
shetrlipiers bﬁckﬂﬁe|$Eéu5p@@lﬁa@thS)tlﬁnlbakébea@éﬁhgh a

he f .th
o ia s AL LRSI, Rr Rt Blcr BibeRragEsr the
tﬁ@o%hdﬁél 2$héwshou1déﬁezS Havimeg béen floatedime t hateech
t@ﬁe@tﬁscﬁtl%@%@g o(%' amel ep .0t cthe 3@5@’ eﬂ)egnhﬁfﬁd € ]]rﬁlarger

de | arger than the remaining insi di aneter o
barfRl tie. rqm%l%é%%rt%@l%@r@lq@etﬁrF@@sth@abaﬁae3b7
conprises at |east two securing heels 20, the securing
Qfﬁls 20 bei ng deS|g?§d ﬂpr Iocklng the sheII 1 by way

?h ecuring comprilses” at
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
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
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

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



| ocking part 3 of the shell 1, Figs. 1 and 3b. The
| ocking part 3 of the shell 1 consists of a defornmable
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mthat a cavity or a groove 21,-close to the rear end
2 of the shell 1 , has been produced for exanple by
m-Pli ngt B9 tHe gredve Fernvapdat |wast foméngurn thereby

ab@@ﬂ@nkﬂﬁgsﬁﬁk|fhan.Ethdb g§£9§ Y Q%ethﬂiﬂﬂQQVﬁlﬂéﬁng

it corresponds tot di mensi on

ségaﬁﬁﬁé REEl §N9ANITHE ILGaditiy Broedss/ nerhslfe me%@ably

armﬂu_;n thenphalﬁdblfn@h%yf‘etn@n@fcdr@ﬁ1rHEerIgartk§a Nt QAUCES hat
romthe side, so that the securing heels 20

h H
the §%€iﬁqﬁfﬁ)r$ €530y &igtt HedOFRED PRE C§r 6dvd T end
i ﬁ,t Weisheklre eheoeky ltockitngstshe shelind @mgaimst dhe not

c e f eech _closure 10, The fl an
BEEGQEa ﬁgs ifh%efég%ég e%de5|gnsb?I6%f%g f'ré f|%ﬁgé“955

4d@ﬁ0§@ﬁbl©fJﬂhethﬁéngél4150Cbﬁmm®ﬁﬂ*n®ﬂ andtore or less

Sﬁégbgﬁégmeoﬂgté§ééwa ?/gﬁe H%&u EP%ﬁQQYEﬁi%%SW%&%%er

the flange 4 or parts o | ange bei n
afd éndifig up ?fﬁetﬁéa@éﬂere‘l s, Hﬁeﬁeafaé?lef e@@IbHDVS@@hI pf a

thefpamtabmé ﬁrlé&aqr)d Zu&OMREI §i ng-dhe 5&@898 ‘korhaéxéngple
arts 0 he end

ogm%efor tébe%n whi | st ot her
egﬂa F&a§9Fe§%e§@dUrPﬁg‘?QWQQﬁfC1aP§ fother
de&pﬁﬁabﬁedéﬁmxﬂduﬂuﬁmékéxwabe sade HEFQO®®ek$S&mass or
d - in_that it conpas d.of _a nore or

SF%&%&EFE Q?ér?% adfo ﬂgﬁﬁﬁénghe5¥¥é%gé“aterlals
tﬁﬂéﬁé#cér tefichvar ¢h@p®$ahge datemprdfer abhy also  be
conpesedqof & defrarnmhl ey ”Fé%l F‘?%h i3S ade%tlg;% e LoYn 4

for exanple Alternatlvely t ange 4 ma

cBREBEBACHE LBt hered ¥prad of S@éﬂdﬂ’f‘abl &onmt é@talltétl@h the
adecoppetiobrass or alum niumor an alloy containing
said materials. Plastics and/or conposite materials

may al so be included. The flange 4 can al so be

désigned wilteh ahell 1 is 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
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 1is cable of firing at all angles of
elevation, even tipping angles. There is no need to
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.
Conventiocnal mortars are limited to angles of elevation
of 45-85 degrees, due to the fact that the shell 1 lies
loosely in the barrel.

Figs. 5a and 5b show an alternative embodiment of a

shell 26 according to the invention. The shell 26 is



mechani cal | y weakened section to facilitate the
def ormati on. Because the shell 1 is firmy secured

wao boooghout the | oadi ng process, it can be ranP€dSEONE000612

10

15

20

25

30

35

at hi gh speed without the Tik¥k of it continuing into
the barrel 7 and |osing contact with the contact rod
18°ahd"EHe "SRt A6t dRVHERTf GRNelsRITiTnl Fhei agRuAar fin

hisgbt  apMicBgpspeed gneans diiyensavi &g angdsasbi %crl@ts%d by
of fi In the ergm% of a'possible misfire, the shel

1 cﬁH%8&§Fly”beCH rb%?loFeFﬁéOBaﬁ4el ey rapangagt of
t hiee lbtebamlael Osgbglllﬁdthalméét:&ﬁo@ 287 caazalne;l (éfmb‘dc{]lldﬁg as
a n of elevation, even tipping angles. There

2 ﬁBL’Hg%g t%f%aP& B tHE S ore e{ﬁeg 501 gy fo 5 ge
shel |l then thbecofﬂengepOQBtl@@mgnnammﬁles dflange part

e a e rtar i.s. to d
f%FMg%Fgg?gdqﬁgﬁgﬁﬁggnven <%%a H%Dr?hgg é%% [ Qs lEI?j'%t'o ©
ahgbes efrengedti én of raBtg5odegrdes, &uuataﬁqﬂu@ﬁzmﬁs a

tﬁﬁégémﬁaﬁbeléhér ée%ihpo%@ﬁﬁdd]Qﬁﬁebéﬁéﬁh hgf?5<x§athe

show an alternative enb ment of a s

at@sF i ng- t 61Ehé UPRv eRENEH. 2‘ﬁhéla§hé1wo derriEdedignedirstly
weEbh 1arkaniie apoki piseclironshd hgnhamnulbar fi ntﬁé’CblaQ&el 7

conmprising fixed mounted fins 29 encl osed a

tﬁ%ﬁlaf688n%;Yinggic%?lé%ctF%% 2%he}ﬂ% rﬁ%reﬁgHQQﬁomatlc
t haemtobtuian oracylimndricadtsaectiron t2& bekng enbodied the
aﬁgélhabg'%%ﬁg' € Z%bn%g%%éref rréﬁ%é& aggﬁaLSQEe %ube

e flange comprising a € par
pféﬁ@@@lﬁ@ raﬂléhwﬁ -oubsi dadt hed shelrle 28 rseetheg. 1@ king

Abgetardanged i onkfoento of %Hﬁ ﬁb%k%eCEEQn éﬁéfﬁ 26 in a
propel lLant charge for firing t hel | out t he

ba3PFElLf7C. PPRE tiGBe 1 dritfe %“h%t% F\/\Mhﬁﬂnéﬁeoﬁélbe flange

f pBstilsy dednatknédte pgsihken a0fsHdel el $326ni R @ reech
barrel 7 a@d Recgndlgltg gui de the shells in an
c .

aut onat ¥ art

The shell 26 1is introduced into the breech opening of
the barrel 7 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
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
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
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 also possible



amuni ti on handling system mthe sane way as the
casing flange ma conventional cased round. The tube
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part of the shell 26 and |locks the shell 26 ma

seemflc position mthe barrel 7 when the tube fl ange
8 i sieanwRd Holfe adaPest Alahe@l det8 23sion t hbabr eechter

OQQBbﬂQh@EnEh@ barfel fhe Thepshel lF1264ks Uﬂﬁrog%%§QS a
eeclgéopem ng of the barrel 9 firin

d' %88%&6:’%1}&%? ReEtsREl [Ehsy fdaid ofh Etff?@t@dﬁtsé”@tcsoa% the
18hethe2kadi al |y projecting part of the tube flange 28
bei ng pressed agai nst the shoulder 23. In the sanme way
as the end flange 4 in Fig. 1, the tube flange 2 8 in
FFges. 5§aaﬁdu5b7bsfottdetomﬂubiemdesmgodlm@nthaﬁid:$§e11

ekt her f ria r mthat

ChEP L SAOBEAS ISR T LS00 Ao
ahdref mttallfPatthlercoﬁmTa S¥E, atheciﬁamedalslty\bméalzmecflns 36
S@@hb@@sﬁﬁgf@%%bkhgkﬁet?%rQ%fo Q%CQQ¥§;Hégﬁ he

26 is fire he tube ange 2 i's bent kvvar S and
f OPFETRIpAIEEIST ¢ he PRilR Jasserml9ed wancHe@l oWBNEh&1ips of

shekl 268166 passage tiw oughet heobard el néei sangh sizRee an
thettube fl ange 2$ srtérai %%%egs out it dges not present
any C8dERLi SRAl- &% T StAntel de i AgNEhe ot PaCe G BIRE LS a
phase of pttberal:ielnlg 26raldt1ailsyal sarpossidilatiordesigh  the
t ge hat after straighten
Egn%ggdgbgg e% exer s“a s{aﬁl I ﬁ%l@g E%f eCEQS JIt Heing
fh?@hﬁ éﬁarmfefrlmﬁe:slwkthg sheltls 26 Higsshzalamd and
Thotur iher shaw as enpodhgent paf I%da%%g gﬁoacg&%mdﬂgpart

to_the invention. The she 35 conpri se
sPabitFez e diing e khed T %éd@ﬂ@ﬁﬁl iager nsitnst 186 shoulder

cofprirsimgritef ecrabke payd sissairddseeking hegks13%5 into
t@ge breech opening of the barrel 7. In the same way as
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.

The shell is therefore locked in a specific position in
the breech opening of the barrel in that a flange or
locking heel 1s pressed against a shoulder in the
breech of the barrel and in that the shell is secured
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
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



| ocki ng heel s 37 being arranged on rear vane tips of
the stabilizer fins 36. The | ocking heels 37 are an

WO paoegr@ie part of the stabilizer fins 36 and CPOPSERES/@0612

10

15

part protruding radially in £élation to the

Ion%]tudinal axis B-B of the shell 35. The I ocking
h&ELL O3 P3EGRst ithtte 1ockPn§aparts dfegtheoetwill85sapdring

| ek the shelll 35ni nchbatpdher aghal | yodyot g ngmlpﬁfﬁ&tic
e

of the.Iocking hggts 37.1s ramed agaj nst the shou r
23"RHET RE cORAPALEPPod g ShrddSes iR sHEIYLas fang are

thﬁe@r-emdﬁlmf eni aga Of mgheﬁbafaﬁ%ﬂlurfﬁltidxﬂ bhe ssafRIaWRY type
a e ange 4 and t t ube ange_28, the
I%@&Pnﬁ%%geI§637u§?8 oﬁndega?ﬁangpaesPﬁn,m%FFﬁEr YRapon,
t Watvetvieat. tThey sartes wonpOsaeb lof cst def or ekt e At £ | Blmited
angy gf; kha£ %Dgg B%V%l%%%i%%de {11;” \%hﬂ:horthtehlsr}ﬂeelrl rests
and/or in that they conprise d nechani cal I'y weakened
SECHORT The slkaltladts belver efhdiee lidskedn medagspeci fic
position mthe breech opening of the barrel in that a

fl ange or |1 ocking heel is pressed agai nst a shoul der

| Al ng e, SEbtE e Eh e el and in that the shell is
seatier echagaiingt thencontagt thaseo WheChsiptgieducasodhesut
shel | .into Qf?% rrel. This nmeans that the(fhel

c AR Nt hoVe r 1P o/ Rar 88 S o WEc Rt Y Saf tra T ahf ngrom
hoire., sStwearoof athearpdierai methvhd h any angloeioknt of the
el i.an, e i ppin I it hout the shel

sﬁ$¥???§.Ffﬁ%bﬁ%infﬁ%nngggzgﬁg-ﬁ%&dé Wortdr BdduiFesthe
afi§@i'és rofcal evaerohood &k Ineabitt iapprokimatetpe4Pounds of
deghees iiln tof deir fhated hesheld Whdd+ pear againstethe are

cont act basg, he nortar according to the invention
aProfds YptFhuhper £6r ffceshaHatand/ 5 38y thife ugiar and

passithhe Seeuwd ng: duthe-sheldrid g barrel cend, $£608 of

f%%ea%%%n%Ei% %nquthLon handling if shells with
anndl aF hs “ar& fused 1 "onvent i onal nortar ammuniti on

of standard type




may al so be used mthis type of nortar weapon,
however. The sphere of application, however, is
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shell rests against the cont @aét -base under its own
wei ght. Alternative enbodi nents The invention is not
limted to the exanpl es shown but may be nodified in
VaLi-Qus Ways i t hout departing fromthe scope of the
patent clains. The enbodi nent of the | ocking part of
the shell and the securing part of the nortar can

thereforegsheinodif) edew tdin thec.RQUAAS A firing from a
f easi bi | | % provi ded that no additional corrponent
rl

al'&“&tded fPW@%f?%Whé dKA2andE R0 n (Phe ridy ayhell

g”d tlimfrﬁiﬁ | O@@ﬁq@rd@?I@ﬁe@nfﬁar 115 ckens ﬁlnl L thertar (6)
rrel _of the nortar afte ent. c

Sﬁel IpfiY65E 5Tt ended ]tble f?]il?ﬂg rlom i%aééh when

(8P Jupteher abhy aarrmlret arofweap)enacﬁam tchff—: shel | mbita26, (6

3 [ d a. nor,

orevent rovensatter e BRdhd Ml [lg Sne11 (0,

adPust $ Y tIRerariglices of3 el@vmm@np@frtt héloortdr, (68)), the

pllb@lk he fdddig(1ehapact ez at .t LI

Zg 5 QJcoﬂn'prl sels§a Egc ?)r?g e%?%rxh(ﬁdg 538%5%5? lh(éO]art ot
@Eu (t192%28, 3@7) 2Rer Rerg dards it @epdl Sparthagf the

tlmeshlel t1(1,2626 35%5) éﬁf@e&elf‘&mﬁ‘% gnedesoid hatet heortar
2%” 1 E %5%; «‘E‘ er amﬂng hone in the nprtar

Pock8d 80r?es§8fwa? GOREEUF i S Teviee device
alarrangg@cn Ant hdaermnbvcalar( 8y).. . Shell (1) according
to daiml , characterized in that the shell (1)

conprises a rear end (2) and that the | ocking part (3)
conpri ses Saflénd ¥ angeoedynot He etz fhange ¢hdractenized

afni thed ahepahle1af nihe de@riend (Z)rear end (2) and that
the locking part (3) comprises an end flange (4), the

end flange (4) being an integral part of the rear end
(2).

3. Shell (35) according to Claim 1, characterized
in that the shell (35) comprises fixed stabilizer fins
(36) and that the locking part (37) comprises locking
heels (37), the locking heels (37) being integrally
formed with the fixed stabilizer fins (36).

4. Shell (26) according to Claim 1, characterized
in that the shell (26) comprises fixed stabilizer fins
(29), the fixed stabilizer fins (29) being enclosed by
a tubular part (27), the rear end of the tubular part
(27) being formed as a tubular flange (28).

5. Shell (1, 26, 35) according to any of claims 1
to 4, characterized in that the locking part (19, 28,

37) comprises a mechanically weakened section.



3 . Shell (35) according to Claim1l , characterized in
that the shell (35) conprises fixed stabilizer fins

w@ 3@p/oznds t hat the | ocking part (37) conpri sesPCDSKI0NE000612
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heel s (37), the | ocking heels6(37) being integrally
formed with the fixed stabilizer fins (36) . 4 . Shel
(2.6 ) accHpdrag t(6) Afairmflringhar @tedrli z&d iX6,t Het), the
tBeeshel (3 (26}, Camprisses, | ggg gh@él"& rdild ég%ny of

E fixed 'stabilizer fins enc
tE GLRF par to( 27, chﬁsarcéarleﬁé o’fntﬁbatutilhearmﬁétﬁr (6)

(aa»np@@eag Borgmd, a5 &é&bi&@rf&aggeugzﬁ? the -spenal 11

(% g é%}éﬂgccordm to_an cl ai ns

&r acter 2 PEHEED { REOFBER 1 éobaﬁPmPIQSl.@g asnontact

cbapei SES)a r@fdwaﬂhaal ltylev\&ﬁ%ﬁt@eﬁt S@&éé onig) . Mahdles a

(g} Eg&nflrln (§E§II %1 26, 35 ﬁe sheII %1, 26, |
eing d%s ned “dccH ﬂpﬁbsfﬁgaﬁvi St nkVe tFHILINg

chaeraet éeDzedfloinsthatrithethortael(6) 1¢oppri 885.a

securing device for securing the shell (1, 26, 35) and

a _breech closure (10) conprising a contact base (18),
and that Vhsteont aet baze (fli8)ircpnpri sbsld séturihg 35)

partotdPhgconpri sing rat ¢ eas g hgel 0)
f or gecur?n t he é%ef? (% 2%h£¥9§§§£y£é& Qﬁ %'%% the

f BFCPF Mg TR V& | CQUDT DBES 35) SErdrdfiing | % c:laaﬂrmnsed in
chaeapteetredpenibhab ft e eSecuirieng d@VIQ§u£Qﬂp%iF&3%€%23)

shoul der , (23 rra ed in the breech openi ng of the
bggreflg(?)% g U der i 23) ¢ ﬁsvﬁﬁaes e SeorTgd Gipmeter

that the bb@echlopeﬁ}nghm$am@é@m afadde barget (vharhasche

b t ng_insid i anet er of
R e L W et
characterized in that the system conprises a shell (1,

26.35) aceordbfgrbe anyigh ¢ %Ih@ill th 5 A A¢BUTARE in
(@% gc%grdln to any of Claims 6 to 7_.
a tem cdmprises a shell (1, 26 35) according

to any of Claims 1 to 5 and a mortar (6) according to
any of Claims 6 to 7.



