Case 1063 PCT Method for ensuring a predeterm ned
muzzl e velocity of an artillery projectile and
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present invention relates to B nethod in firing
artiller rojectiles, such as various types of
sh@#%,lgﬁ‘grﬁ Tfled barrels, for preventing the degree
of wear of the barrel from which the projectiles are

fire om havi ng a negati ve, effect aon the
LiEhad e Rl Sl S e el iz 18 e focity of
enapnpasseilarguniierojdctaile | | anyg pmmagaaﬁukesn designed

she £signed I\ng,to said nethod, and a nethod
of J’ff‘Jf'an ‘? uri nsgaajt%gtgeegh en firing wth nodern
ammuni tion containing propellant with a high energy

CQﬂh?”breE%%tba{ﬁ@%ﬁ%{5ﬁ”nﬁMTa%Qsth@oagmuﬁéﬁhga h§1 firing
fired are subject to very heavy wear

D 1T vtk HaisL T eRC HE F eV R bt et YRR bafr ShelLs,
OUgRdmt 01 beed ebaeteds(r goeclo rehage) nighithevedsghas af wear

detri nental ef t on the nuzzle vel oci (Vo
OO G| BerTel chr oot iR Daey BrOSIRE banh ok partdCeron
mehéka@mm hegengiveeersecn tohe tHeelmhzaik thelecare of the

sever al di fer net ho vai I ni
th% %%e IE\BI\SBaI‘efﬁIl CC%I‘ d9§lgt O 50%9 ?églﬁggggggn‘h hﬂﬁber ot
Euastllheryn@reaeetuheéuaneteheﬁhe desweaed saccording to

deferm nedndd, MAd i IBid8soQVeF it fandsr g thieedarrel

rifling at a p0|nt 25 mm forward of the orlgln of the
rifling, that is to say where the rifling commences,
whithsh anei heng oldethnethodekﬁliesmmnndeﬁenninbngtaining

somnet hi calle the "kontrisse displace "

T Eb DRl ftE L P h roni fB BB REY s TR RERC e Tk palRElR £rom

ofWMhehrthélﬂ@munlthenbasréhreesakelngbﬁeeﬁ1%eaweth@eaVY
| apds ' Alfraduced, wi th sugcessivehydi s 8bfhed a

endégaces i nc | d inrelation to the axis of
batreel aterna Fheadwinial t REgBterfP f Qeesr%%?t%%nd§elect
ofstQ@epr@hegtwéee Ahsshebks rishthe edafeed bamehienmuzzle

the §%g§$|é§adln9 gggrgggggctlgegh%lregefgg%d nebarrel.
The problem is well-known to engineers in the field and
there are several different methods available for
determining the barrel wear. According to one of these
methods Ad25, the increase in diameter due to wear 1is
determined in millimetres over the lands of the barrel
rifling at a point 25 mm forward of the origin of the
rifling, that is to say where the rifling commences,
whilst another, older method relies on determining
something called the “kontrisse displacement”, which
involves determining the forward creep of the origin of
the rifling in the barrel resulting from wear. The
barrel lands are introduced with successively rising
end faces inclined in relation to the axis of the
barrel, and it is against these end faces that bands of
the projectiles or shells must be rammed home in the
actual loading operation, so that the bands in this so-

called ram-home position afford an effective propellant



ram honme position afford an effective propellantgas
obturation forward in the barrel. Wen the propellant
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propel | ant gases thereby forned-behind the projectile
will force the projectile forwards in the barrel under
si gabt avboéusadebor nefidorewt the bahd, tderwnigul afhen  the
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faﬁEo?QE@?hég Hg'%ﬁqd@ﬂﬂlj“H%fyHgJ“%¥u?a&@okgeoﬁﬁbﬂtthan

|r|ng when t rope | ant ases or ned y
i gﬁH“Péﬁ othe hepe%ﬁépnanpfczhéh@e Paigant hefpr dhect Prgrel

out:l@hhae casg. khiks b@ﬁ&@fe@ree@@e@a@uw the so-called
position of the casEéln t

% g |anHH%For Chanbe% osition
poSPFFORI8E t REMHEMEEP M whi A nof y GBFi n&§5EheP
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ant gases e cartridge
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bab&@belllﬂ% @Bg&@@e%tﬁeomerd f@@t—?uﬁbﬁﬁa@&hgd§tfe@f with one
etermnin barrel wear therefore |g§ llant
defEFhTRat | Bnt& Gt BT el Ohedt TWAP ch YRGS t?’ﬁpipdﬁpe an
af beets tthemsuzple ivaliaciohy odf thike grogjeddlantessHanged force

fr%g%thergagg L enag%ky %@attﬂglccasecur% atjkbe herefore
act'ual orrgrn % the rifling, that say in ct
pr oxiimatry lyo thee paﬂhbn@np@§|ﬂﬂun gassaudlpt®¢eépaﬁé§g or

'nchﬁﬁb@?r%%sﬂ%ybﬁ'5fnghegﬂg¥%éﬁewﬂfghe%bkh%%i AY¥Yefines
previously ‘i ndi cated, are firing normal |y always

r afrfed Bl n pﬁélgéﬁé of the round in the barrel and

because this case position is protected from the hot
propellant gases by the cartridge case it will be
subject to substantially less wear than the actual

barrel.

The aforementioned measuring methods for determining
the barrel wear therefore imply a determination of the
barrel wear which most rapidly affects the muzzle
velocity of the projectiles fired from the barrel,
namely that which occurs at the actual origin of the
rifling, that is to say in direct proximity to the ram-
home position of said projectiles in the barrel for
firing. Since the projectiles, as previously indicated,
are when firing normally always rammed home in the same
position in the barrel designed to bring the band of
the shell into proper contact against the Dbarrel

rifling, that is to say the origin of the rifling, in a



position in the barrel designed to bring the band of
the shell into proper contact against the barre
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anew barrel, the forward creep of the origin of the
rifling in the barrel, that is to say away fromthe
r AR hOREIFESIt | Dhe off @ st oFSeeDl eaf ithef aeFigianst the

thﬁifiih war nhar pglrel N W 15e i gh @ﬁva?zhefrom the
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t hephests PSB! esammaly pbqtfe05sons@@I1dl tdivesrf bRejectile
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anw8&tr | pweri tdomufopenker atdigiin T2 phesentfliimgentbon the
”°¥"?§f&8592 a %9'1#t 's%rhlo eh'§op§x°£’ite“%ﬂ1£1tt£‘§tﬁ' Bofors 40

I nes a enera mal ntal nin
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already be expected after 700 rounds, despite use of
the Dbest possible wear protection additives of the
titanium dioxide type. For the same gun firing armour-
piercing shells, a 5% reduction in the Vo gives an 8%

lower armour penetration.

The present invention now affords a solution to this
problem in that it outlines a general principle for
maintaining the design muzzle velocity (Vo) of a new
barrel for a certain type of projectile or shell, even
in a worn barrel. The invention can then in turn be
divided up into a number of different methods for
embodying this principle, some of which inherently
means that limited modifications will have to be made
to the projectiles or shells used in the application of
the invention. These modifications, however, are not so

comprehensive that they cannot be made both to existing



enbodying this principle, some of which inherently
means that limted nodifications will have to be made

wa o0ovhesopy oj ectil es or shells used in the appl PCEHSEDN7/000145
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of the invention. These nodirf#cations, however, are

not so conprehensive that they cannot be made both to
exFEPFhgst O¢ks IOINTjiecdd | e8T or s§igalss & on@3SHew§vly
prodygedegThe invention is therefore characterized in
that the obturation between the rifled inside of the
barrel used in firing and the shell band on the

pr ohectinverari cshel s thaisifdriet ochheacadr hoa® posithain the

in e barrel is rendered_independent, of .t he degr 0
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used In firing, in relation to the origin of the

ri tendgredhaindependenly wer éhehedeareel efflyery of the
beghPge1 Mistgbecrengdergg. i ndependent of the origin of

the rifling in the barrel, the position of which

vari es according to the degree of barrel wear, and the
obtrHeatdaen besmeeni phe bandnaf téachimpvajtetdn | ésmisterefore

therepy .he conpletely sou even jn_heavily
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preheilpbe meads imafithegramrhonelpbseni ¢ ithe herigin of
bag gl ﬁg]_tlhl Jprojectijkes. orsshelhs ysed,d 0pLbEING 5if9 ing
not fixed once and for all at the tinme the barrel is,
neREPAREur W Stads sraBdREefy inRereasentp @t i sh¢ nsrégdn of
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rammed hone to the point of contact between the band

OfAth§igggJ%gé%Aéh(Néor fulfilling this basic principle
means that the ram-home position in the barrel of the
projectiles or shells used for firing is not fixed once
and for all at the time the barrel is manufactured, as
is normally the case, but is instead made to vary
according to the actual position of the origin of the
rifling in the barrel for each round fired. This means,
therefore, that the ram-home position for the shells or
projectiles is successively shifted forwards in the
barrel according to its degree of wear. In purely
practical terms this development of the invention means
that the shells or projectiles are rammed home to the
point of contact between the band of the projectile or
shell and the origin of the rifling, which 1is
independent of the origin of the rifling in the barrel,
the position of which varies according to the degree of

barrel wear.



shell and the origin of the rifling, which is
i ndependent of the origin of the rifling in the
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degree of barrel wear.If cartbiedge amunition is then
used for firing, that is to say anmmunition in which
t hef shelrt rédgehemprsjiddon el s sthant egedurfiarg fheing, that
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pr@@@MLa@tlnﬁmufaébaﬁedlSnfkar@@W pbeéeseoritis tEgpellant

t hengpgst hta%erﬂee?ﬂaiéﬁft@@”bﬁhesth@‘ff apel st 8h8rge is
vacuunt packed. The requirenent accordin

tot
! PERTPBACHS TERBY SEREtHARd GT ¥Ho SREFFoFheRBST position

pregestel et must 1@hﬁe@dyﬁhow}?;ef fJ_QCTgIoFf@rQEfb@r atfio@n example,
agai ns origin . of the ri ef or |r|n

mmFPsFa%Lg c s ﬁoglgloﬁﬁﬁpﬁ%ﬁ§%ﬁuﬁiﬂeﬁ%@ " ?anhlarger
bapieterust b@.uﬁchamgeﬂ evestinuéhe smsélef aawgrgles of
baéggéelh9n£hgr8a§gcﬁ mg%@kggrr%h% ﬂé et QQk%rdlng

ojectile and t tridge case a r ead é
hate §@|§arla’tV@dlth{O@mJoﬁnet@%t ﬁéfs pengr ©k h‘éh%aﬁbﬂ gér the

pr@@@hééﬁﬁléﬂsmmgﬁlt%@réﬁuﬁ |§opﬁca@$Qec@§v§takﬁ&uratlon
previ ously

ree of wear, Gause pasitio
of aaﬁénéarw?daélsﬁnt R bk i e o egbrepgdting | Whilst
Si ghef iccarrcepd hiani dhe ofaruted mbargan@a&hagaxualtbeeé@rrel
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thi's can i'ven to the baS| |d
behhad tdresd nveht i owmy fbamgl@hel @Qarrefmr@ectbp’é@ the

prYbﬁ@@t%ﬂEh Shd Ohtley determagle bands,itihe ROsEAHPN have
which in a |ongitudinal diréection has bee adjusﬂgdd

|nsgpaé@tﬁg from® one another before the cartridge
propellant was ignited. This 1is Dbecause, as stated
previously, any degree of wear caused by the position
of the <cartridge in the barrel 1is of far less
significance than the barrel wear and the axial creep
of the origin of the rifling that varies according to

this.

Effect can also be given to the basic idea behind the
invention by firing shells or projectiles provided with
slightly deformable bands, the position of which in a
longitudinal direction has been adjusted in order to
afford a perfect obturation against the origin of the
rifling, even in heavily worn barrels and where the
material of the band is so adjusted that when loading
in slightly worn barrels the band 1is sufficiently
deformed by the origin of the rifling to give the same

ram-home position as in the case of the worn barrel.



afford a perfect obturation against the origin of the

rifling, even in heavily worn barrels and where the
woradoend@b of the band is so adjusted that whenPdDSENONT000145

in slightly worn barrels the band is sufficiently

deformed by the origin of the rifling to give the sane

r aneboneipgsité onclass i wvdhiearcgse tfeddf@nagr nthe  ram-home

barrel . fcgording Lo, Vl&?%ia{sg %Q%E%E‘”% érneell in the
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obtalnlng desired obturation between the band of

5 t hebshepfion tﬁ@tﬁﬁ%{lec?b?e Baadt hefor F§Pn shethe ©r the

ri f)kbﬁ‘@ctﬁ]l@n)én\&oft[hét ateqgoh tdte bieer elisrlAegoridi ngnyoworn
the.variant of the invention above
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that 5hR1§l IQHIMOr Ao B @l Bahhe fpmaid bandeavhed worn

sai d prOJectlle I's actually ramred home, will be
suPRFER&At IAPdeF OF ARA- t HOFR GRTHRN TR L mdrd Sdapted to

colam@hltgg}akqoﬁancﬂ)atﬁeas;s;g@ha;@lrﬁ@f ﬁﬁ)snhigoﬁln both worn
reatlvetoteorlgno t he | | | M r .t :
{ OPBEr FTmrE W 1o n b arat o TReL e Greikpd’ this! Msign
15obusrahamn1humdu@hmlwnwheavhaWnﬂiﬂwﬂMﬂrﬁﬂnwafﬁubaﬂﬁﬂ when
step; iy n Q%Hg§¥§h8p”§%t thgqlgnv%gﬁh%g.'@&ﬁk¥e5w1ll be

pr ovi rojectiles or sh used for firing
mnﬁﬁfﬁaﬁd§nﬁﬁVch @?éoﬁm%@ladéablélﬂﬁwthethéng|¥%®¥nal“mre
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or §Fect ¢ 0619t Fie SherPe g gy r ek T HOM Hni ER (17T
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e g9t 9ot e deatenql bareel swear. In shells with

ceablé b are therefore in the
|n|t|al position in their longitudinally nore

The next step in the development of the invention
involves providing the projectiles or shells used for
25 firing with ©bands which are displaceable in the
longitudinal direction of each shell and the position
of which in the 1longitudinal direction when ramming
home the projectile or the shell in the barrel from
which it is to be fired is adapted to a position that
30 varies according to the degree of barrel wear. In
shells with displaceable bands, the bands are therefore
in the initial position in their longitudinally more
forward position, following which the degree of barrel
wear when ramming the shell home in the barrel adjusts
35 the position of the moveable band to the degree of wear
through direct contact between the moveable band and
the origin of the rifling. In the case of a new barrel,
therefore, the resistance of the band against the

origin of the rifling will shift the band towards its



forward position, follow ng which the degree of barre

wear when ranmm ng the shell hone in the barrel adjusts
wo b@7po®de i on of the noveabl e band to the degrBer/s£2007/000145

wear through direct contact-b&tween the noveabl e band

and the origin of the rifling. In the case of a new

bareet, pdwdrtéfoor eint Hdea e§iistagcaliofeathieorband ddw nshell,
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cagetRf ndedubh¥ WiHHdasf ekfe lydeheciasactdrshield Sof the
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of hg ba%rgl regr. A further devel opnent of the
pr8%e P?I 0fth %?%placeable band further neans that

their band is divided up into at |least two different

bands, ¢ AEAS! AR 10fBl.Ch, o3 anged chaspste dred hewicn

front end of the pro e or shell in’ts firin%? ,
10 gj féepiafeabsedikprdcdaitdas t Means | Fhrtedthahfe 5apd 1S

E E@ib@?@&t ugli ﬂ@ﬂto?iqart.ec%éﬁt oif,vrz]é h?iﬁf@kﬁﬁti b@nd@ﬂeagr least

ese ands, erefore, e forwa i spl ace

bafidS Wit PR & e RsRt %&ﬁ%nt%e{% ?Janlaneng of the

adpustgent 10 beavidheidr n harrets, whirist i direstiear 1is

posi.tion her . wi.t h_t r , <the fix nd, -

P b ATt B b o e ran O L EH e flhinal
15 vadiiastthavi mf atdespiradestlid ef-orQre dobarfdhesrl aAvei xsdds,

reahchardrean chiersd RdAy N Pesgugremied bynd, duetil en its
that is to say, plastically defornable,, |ntermsd|at§1 1

patPLWRAFC Pt TSR0 | iSFtYiengtPRe &t sPIAAESERT tof TP heteav Ly
novakhephardlkn shightl ¥ nwars hayarels c@ltseorgitesstthese with

to,an inproved opel | ant s obturat,i on_agai t
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20 duebtirhebemtredsedi ate part at the sane tine ensures

that the forward di spl aceabl e band nai ntai ns an

obturation position as far forward as
This projectile variant having a displaceable forward

band and a fixed rear band can then i1in turn be
augmented by a ductile, that 1is to say plastically
25 deformable, intermediate part, which whilst limiting
the displacement of the movable band in slightly worn
barrels also gives rise to an improved propellant gas
obturation against the inside of the barrel. In a
heavily worn barrel the ductile intermediate part at
30 the same time ensures that the forward displaceable
band maintains an obturation position as far forward as
possible against the origin of the rifling. The ductile
intermediate part might in turn be composed of a
deformable copper or copper-nickel alloy or a heat-

35 resistant plastic.

According to yet another variant of the invention, the
band of the projectile or shell is given an entirely

new design with a lip seal, which is angled rearwards



possi bl e against the origin of the rifling. The

ductile internediate part mght in turn be conposed of
w@2aefioqonebl e copper or copper-ni ckel all oy orP@I/SE2007/000145

heatresi stant plastic. AccordBng to yet another

variant of the invention, the band of the projectile
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seghg W@'%Q'E%éﬁﬁﬂéﬁi£§ﬁé“@§g§ntQ9Laskﬂcbm§yfU%E%&mable
direction of the projectile or the shell andis

| eBBESt @W%&%%t peasfreal Wfé@frér n%ﬂﬁlé:alﬂm ?B%dthe

deﬁugﬂethergﬁﬁﬁeaelff@ﬁ@cﬁaae@ahtyaﬁronsu&eapbaneof the
annul ar circunferenti ace Ofdtgﬁ convent i onal
dGtd

5 nv n a g I 'SHr ; O, t tside
baRd"VERFLAT L e82PHdi BPEG s dhERhAE Yd& e "act 74
Ci thanﬁeteaﬂl ahrsumffacenoﬁailheupfajcecbifl ¢her pghédelctile or
an ch Lt al.l side
ba?ré@héo é 4@ (ﬁﬁgéiig: {?%é@hggbgﬁéeﬁhglde of
ruthﬁn@awaﬁdsaﬂhﬁﬂyt¢WO@ghttﬁé mﬂﬁsi%ﬁtth%abaﬁae barrel

Si w@&%?ouwﬁ@@ t&eeaguecwzfo%rg%nt ak syatase of the band
proj ecti The new type of band now proposed_havin

10 |j pleBaredwniehs 14¢ arldi%ed ChésHRardS Nt 2t heSFF F 7RG “the

g'p@@?é@ﬁilﬁrng%e&e@ W@ﬁCbaﬂdrﬁéw|praﬁpusﬂshbalng a
arrels w [ rin of wear mhll t.he
outeP fFaRk’ of "It H ﬁ% gﬁ dllrgffo?athe saﬁ%“a firing

defioreabiibnt y m\tm:anaulkaamctl wourherdmdactlsuaflagets to
of r a orger al | h
bé o?gtﬁgfggrsﬂ#ffggﬁ 42'H§?réé§ b¢ wéQr[ &W&I$@ the

I an art the helical
15 t wegtest £henki fof ngdheo ﬂﬁ@ pﬁGPéctWPéllnaﬁﬁ%r@or%ﬁ?ﬁ same

|t@eE@%ﬁbePltyngbU%het%%ﬁ%@@%\MﬂdeMﬂMﬂéhtlal surface of
conventi onal bands C ure, cop or _a

SORPED ASRS SRt ReSeRe SifoBladlid 2ty the
I Slphaposed ths aagueﬂahhélﬁm@emkahﬂmmmﬂluhe helical twist

af grengnt i oned.lip seal, Acgor. to af h £ it
de§£|§§ﬁen?9%? bhetT%véﬁ E&% %heqﬁéar ag%%ge§?%% 85 Lts
20 of roaipdibnp §€aljwﬁtthéh$llﬂaﬁ§ dWaEcﬁﬁanéﬁhtrﬁpnventlonal

preieakl.| @ rcﬁ%)étti@LeSlﬂﬂﬁ%r tc%%pef@foxe@@h%am}é a&dpthid 110y
su% port nmenber in the shape, faor ,
aving the same characterlstlcs is proposed as a

suitable material for the aforementioned 1lip seal.
According to a further development of the invention,
25 the rear-facing flanges of said lip seal in the firing
direction of the projectile may be supported, for
example, by a tubular support member in the shape, for
example, of a deformable copper tube, which gives the
lip seal a greater deformability in that this tubular
30 component comprises an inner cavity giving it a

substantially greater deformation area.

All aspects of the invention have now been defined in
the following patent claims and will merely Dbe
35 described somewhat further with reference to the

drawings attached, in which

Fig. 1 shows a lateral projection of an artillery
projectile (shell)



exanpl e, of a deformabl e copper tube, which gives the

lip seal a greater deformability in that this tubular
W@oupat®nd conpri ses an inner cavity giving itPEI/SE2007/000145

substantially greater deformatPon area. Al aspects of

the_j nventi on have now been defined in the foll ow ng

pat&h?: cf ai nshene wel | pastebylpe slestiomed sEmmiliat of the

further wthygseferenge tpo t i Ngs c in
whi ch Fi g. 1%hows a later aélbe'rp%ﬁ%:gt]i o%&%#éagggat are of
artillery prdféEficsé (Rel FhEi (cotetfonsfa et i ahvgntion,
sectional detlakldeaf ihha pariks10findepakhl rdgechound

that. are, of interest_in the context of the invention,
Io?dle% ieznaa ggr rel 'arﬁggndéaaiﬁr S Fitge 2alRged part of

| arge scal e $hows2t Rberenged pattedf iEi gew2 where the

¢ roed L%%PGEJFFL?'%.l%%%%ﬂe%‘%g?%2%@0?w?séftﬁ§°ﬁ%a%$% RgEh of
Fig. 3 on a Fafgelsthkseshbasbehecdaie peejetyi woras
inmg. 2 afbar ar arLRg HeN., | vi | r

F g. 4 shows. a conver?{éi onal shﬁ%#?%oﬁ%@iﬁ%ﬁﬁﬁgén_as
5 shows a shéll W3 h BandtShif tedmic@or Bpig tion aa heavily
variant of therhnpeptedn Fig . 6 shows a shell wth

doubl ands cording to a,variant of the invention
i Lique'7t2]sh0\/\/§f’;}§wghal Fng?ﬂgﬂ?gﬁill atR8bt ef BANGCERR B} PG

Fig .

togFaigvarfi ant sbpweshe ishedrt i whtli ganda sth@wsda geicdiding to
of the shell jaggpt dipg o, FLQg; din a new

barFr.eI Fig 27b sh%v\ri‘1 %%dtél{%%i fng?kgﬁggshel | according

t o "Ri%g. 6771 o8RRUSi B £hedrln whkh efompge. b@nslsowscrding to

detai |l of a yavkapinefothenshehlelesording to Fig. 7
|l o d i-n a new barrel Fi 9a shows a detail of a

fur%;1 6 ari BRC"31 tRe sPaFHlaccerdn ng $ESHgcegble  band

| oaded in a Aaewording to a variant of the invention

Fig. 7a shows a detail of the shell according to Fig.
7 loaded in a new barrel

Fig. 7b shows a detail of the shell according to Fig.
7 loaded in a worn barrel

Fig. 8 shows a detail of a variant of the shell
according to Fig. 7 loaded in a new barrel

Fig. 9%a shows a detail of a further variant of the
shell according to Fig. 7 loaded in a new
barrel

Fig. 9b shows the same variant as 9a loaded in a worn
barrel

Fig. 10a in cross section shows the function of an
entirely new type of shell band in a new
barrel

Fig. 10b in cross section shows the function, of the
band according to Fig. 10a in a worn barrel
and

Fig. 11 shows a partially sectional view of a shell

provided with a moveable band.

In the drawings discussed below, some different parts



barrel Fig. 9b shows the sane variant as 9a | oaded in
a worn barrel Fig. 10a in cross section shows the

wo eovetioeem of an entirely new type of shell banelCT/BE207/000145
new barrel Fig. 10b in cross s&ction shows the
function of the band according to Fig. 10a in a worn
barppkaandnFingnyl brshdvs fd guaretsi @lridy fectigwdliaslewesfsons

a shekl g{% dgdewi :ii%r{mﬁ’ﬁé‘ms%m%a%féfbﬂ&f Flﬁﬁ%@% in

di scusse oW, SO fferent partsappear in man
al Pl qUres eindr St Pt i el theassind a hedeWhage B @H are
9' veawhhensame reireeRCE iuIRkaly idwakludh Warede seen of
gﬁrdl ess of the scale_to thCh theé ﬁre drawn in the
SuBefitgdreSUsF Aol AGER EBR BESBEERIYF fhE8UP&rt in

questl on fromthe respective figure. These reference

UTRLAES SO0 L0 AL L QUL e aeroshel 5.4y (Lheste.
may accor dinglry “be providdd W th vari ous types of _
bastis) 1s 2 ldendthiesg t e yf r auconpdinatled part Prsfvigdad  with

Sh%'arﬁou% ftﬁf)le% girddLgshanded parts and 4 their rear

parts, in the case’ 6f cartrld%e anmmuni tion_are
10| ni‘t ﬁ&leﬂlgxééel hrantespednited partei agetBgselapleo

t hg %@@&&tmgadﬁbrb@gdewhﬁbitSSadanotes parts of the
barrels from whi ch the S

1 are_jntended t ,
fi fed""felv &3l B2bEFng @é]n%?ednby 53 m%egg, I%ﬁrtrldge
oMb e los: byabbd, amdtfierigrd parés ofircar &ri dgespective

Ca?%%t%%d%e’c@@" % {3 QEgohgé.%@eo?:FQEQngf RE?lst

new bar rel d
15rifo |Ch?g1qtrﬁ38a morts baf rehe ahérgeélénétfégl ahgep Béenedirlls 1

th%rreesﬂﬁﬁ:céridé% band,and; 188, | Reld®0fred WY RATdMoted by
5b. The firing_direction of _the proj ectlles fromthe

bar5lae|a§l%§§alyééﬁ( derdt @&rg)eﬁlgnbgr ISBW 8"d The shell 1
|| 1festatoecbairt sFiof. chrtrddgelaaard Bl i6s whilst

7a denotes the origin of the rifling in a new barrel
20 and 7b the origin of the rifling in a worn barrel and
8 denotes a gap between the respective band and the
inside of a worn barrel 5b. The firing direction of the
projectiles from the barrels has been denoted by an
arrow a.
25
The shell 1 illustrated in Fig. 1, 2, 2a and 2b is
provided with a conventional band 9. As can be seen
from Fig. 2a, this affords an effective obturation
against the origin of the rifling 7a in a new barrel
30 5a. It can further be seen from Fig. 2b that when the
shell is rammed home in a worn barrel 5b, the band 9 of
the same shell 1 leaves a gap between the inside of the
barrel and the band 9, since the origin of the rifling
7b has shifted forward in the barrel due to wearing of
35 the barrel 5b.

Fig. 3 shows the result of ramming home a shell 1 in a
worn barrel  5b. The shell 1is provided with a

conventional band 10. As can be seen from the figure,



provided with a conventional band 9 . A s can be seen
fromFig. 2a, this affords an effective obturation

w@garnetods he origin of the rifling 7a in a new@HSE®D7/000145
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5a. It can further be seen<rldm-Fig. 2b that when the
shell is rammed honme in a worn barrel 5b, the band 9
of thte samd shefdrds | et ®hfayrBetneerdehidsitnsithe ofore

th?opxﬁl&f@' oéﬂglﬁhgfb%‘g 91f1§h50%t hg ehikgiBraf btah}@el 5b,
rifling 7b hasS shifted forward in the barrel due t

wealrt ngtofthhespaer d11msh, 1 gans %oﬁéephém@suﬂee off igure

rapRangthengnaigshel Ihds i BeanWebfmbar melmeShvithhea shekte so
rovi ded with a conven

onal ban .
soRheFY of e helt B e AT P LLRE BHbaChr FOPaS gs0qa08  case 6
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r| | rr.el he sa ti -
(1 EhEROpdPe, BabF L RhE EE Rt Aty 2P PF i
be@ﬁ chemedfhone Wbt hnath@r dergoggdeaecthan i ﬁé@ barrel

traygkbedpQutnofptihe.caftsidge case b by the distance
X in the figure. This distance x is therefore equal to

the forward novenment of the origin of the rifling 7b
i nThBe shiglilngl diheehi am ofid hesbarsr ed eRused ypnvieditional

b The shel | h ' i 4 | |
CoRDENE BREE"Ene) AT R Ao | Bhal TDakfeLEoorge the
t hpattgorte thiee gierltl of WMEcBheébcdumbiwhtheddédesewwthand
di Ehsgsgt lﬁaﬁggsh?%slé ”m%%e s ésd e

das i ne 5 now i strates t varlant of the
i nvention which invol ves providing sheIIs Wth a nore

LOF lrd @aﬁ@wg%u\m@m t Qh%?ﬂx%i%hi% n ogot ?h«tﬁﬁWr%rﬁﬁitlon
eavli WwWor n arrel s conpare osition o e
2WBﬁC{\{hel%Y%1t‘fesl \ertoéf é‘%o%b‘?fbg M the 2baA3 9 1 fgorifward

t heasHelll2,1 intdrided 4t¢ fuhbheibandnl2dtsh t hewebode heavily

| t | t
nds i LA a8 IR SRR proueh 1Bl g2 on
betbaf fihslent Ly vdahorttherl posprédocet h*éh@aﬁén:danlhoﬁﬁ the

poghkh@n 1i A he Jiew parfel gsninibhesheawidaf oMr hade from

barrel, where the
an easily deformable material, such that when the shell
is rammed home in a new barrel it will be sufficiently
deformed to produce the same ram-home position in the
new barrel as in the heavily worn barrel, where the
band, due to its relatively forward position, there
also affords perfect obturation against the origin of

the rifling.

Fig. 6 then in turn illustrates the variant of the
invention according to which the shells 1 are to be
provided both with a more forward, preferably somewhat
narrower and more easily deformable band 13 and an
entirely conventional band like the band 11 in Fig. 4.
According to this wvariant, therefore, the forward,
narrower band must only be resistant enough, when the
shell is rammed home in new, unworn barrels, for it to
be deformed to a degree sufficient to allow the ram-

home position of the shell to remain constant



band, due to its relatively forward position, there
al so affords perfect obturation against the origin of

wWo b@7nodobd ng. Fig. 6 then in turn illustrates PEESE2007/000145
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vari ant of the invention aceardi-ng to which the shells
1 are to be provided both with a nore forward,
pretgrablyssomEwhbe nepremepfahdrirelevweasi-| yith the shell

dE'Hr?ﬁgl%aH%DQégiﬁﬂﬂﬁfgééﬁ%igﬁl¥n99@¥§@§. paknbaadrels,

0
like e band 11 in Fig. . According to this ,
vakhareforher etop e, LoRea¥or vioatr M ERT Daifd mpdpration

onk¥nbeibASk§h ANt enREghnsWheNo £ henshehtrés. ramed
home in new, unworn barrels, for it to be deforned to

a degree sufficient to allow the ramhone position of
t heighell tshowened n faordteant regardbesst otheheimegmieeon in

of barrel wear. Wth , the.shell in the sane_r iall
pogg%Fén F%ehé§V¥¥yqﬁbrﬁfba$?%l§¥%?ﬂ6r2fg$%,q%ﬁ%9n%Xla Y
f otwapdabandlassunes thike dbomngraviddmaflunctiirestagai nsf the

theniAgi deof it he Qﬂrﬁﬁhl_gﬁ%%sg shews & fraeh hebrrels and

variant _of the invention_in Ich the band 14 of the
ShERETE1Ps wade axi aFF§ tdisplatehhy e d99hdfe of wear. The

|8&9h§@?ﬂ¥?hﬁﬂrﬁﬁlé@ntﬂ%tﬁ&2§2$h|hdﬂ35ééﬁ hhdéaﬁxially
adj ust ot O new parrels a rreLs.w a . great
vafyERdoaegrLe BRowagrn FRECERRGR WECNEN WAPCROFRGRSY

band 1 4 has been nade axially displaceabl e has been

denaot by -15 _i e .draw In Fg.. .7 : 7
f uﬁglt i%gr? 'of7]at ﬁgﬁdﬁ% pltgicee\éfol{}%tblé)n%d Altg %ha_ég cgle'%nlaf%éalﬁe pand
i | Ldstest dgeinn itdus tdettaid ifromog enele tsdrly diona diy Parrel

he@@!éﬁ&“ﬁ”h@@%ff& ABrnAHWddd1 bR, segn {iE0m beg.sebn from
t he di spl aceabl e band 14 assunes |E§ rear nost ,position
I

i nFiRe fidri idisdi (eeRtoredP e nBaRAel? 2SRTERS He Shefgrmost
I S poarednhoire thea Mavirkardetedaiosi nde tHe baatdl 14 when
al ready ,affords obturation in this positiaon. dt ¢
furt?]ﬁers%e 'seleh ﬁngrrlﬁié—i %9m%bl]t-lhgt nﬁkg’e%a&]ﬁ%@sﬁe&\’l silq}cse che
| odded! il & lheaviyl ya ot harrtelra3h drheltharuisiogsition. It
forced A i HOEVG! d7ROSinGIOR HI Airdersiarl 1
aff%?h:%ﬂ% es?%%d&%gggﬁg?ionmggainst t he insid% ofS :
t he hat?aAeBbinTRe heFErBACECRINERAI ©16 YenblesPand 14 1s

splidi®ldKeo assume its most forward position in order to
afford the desired obturation against the inside of the
barrel 5b. The reference numeral 16 denotes a spline-
like guide, which ensures that the band does not begin
to slip in its groove in the circumferential surface of
the shell. Regardless of the design shape pf the band,
it is this which must ensure that the desired rotation
is imparted to the shell in its trajectory outside the

muzzle of the barrel.

Referring now to Fig. 8, this illustrates a further
variant of the shell 1 provided with both a forward,
moveable band 17 and a more conventional fixed rear
band 18. This wvariant has only been illustrated in a
heavily worn barrel. In a new, unworn Dbarrel the

function will be as in Fig. 7a.



gui de, which ensures that the band does not begin to
slipinits groove in the circunferential surface of

wo b@7ab@bd . Regardl ess of the design shape pf pe¢ESEANTI00145
it is this which nust ensure ihat the desired rotation
is inmparted to the shell in its trajectory outside the
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a, Fig.
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th S g i %ht 0 turatl gt all tinmes regardl ess of
A4e§reed r 1gfdt 8rp ttitdtar barrel (5a, 5b)

used for firing. Fig. 10a and 10b further illustrate

ye not her. deve opyEnt in [ cc in
%c% thgﬁbut3|&£ dlanetgr ?gfheggghgegité ?Lg s%eC&her
151 hayehpeenentdeofadibst abieentol dot hapeardhdgwdrh which the
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rotation in it
to some degree plastically deformable and sufficiently

ductile when fired through the barrel to allow the
lands of the barrel rifling to form grooves therein and
25 to give the shell the desired rotation in its
trajectory. As is shown in Fig. 10a, a shell 1 having a
band formed in this way will, when rammed home in a new
barrel 5a, assume the same ram-home position as when
the same shell is rammed home in a heavily worn barrel
30 5b (see Fig. 10b). This is because the lip seal 23
permits an adequate deformation of the band. As
support, the 1lip seal 23 on 1its inside has been
provided at its rear-facing edge in the firing
direction of the shell with an annular, ductile
35 compressible insert 24, which itself like the lip seal
is of annular shape and 1is pressed into an annular
groove 25 under the lip seal 23 of the actual band 22.
The fact that the annular insert 24 1is made from a

deformable material and also has an internal cavity



trajectory. As is shown in Fig. 10a, a shell 1 having

a band forned in this way will, when rammed hone in a
wmew7hedonel 5a, assunme the same ram honme posi t PONSEX07/000145
when the sane shell is ramedihore in a heavily worn

barrel 5b (see Fig. 10b) . This is because the lip
seakal3 pehaitt s tde adequat sealef o2 brat hea ofnt hexbbaad. large

S e seal 23 on its inside has been
ﬁgeggé'gttlwtglﬁrlgaf-facing edge in the firing
dlrectlon of the shell with an annul ar, ductile

compressiiblig inserdr 24, ﬁ%%fﬁﬁé&sfﬁfokﬁgﬁ the jhiipstedke a
is of annul ar sh%%g:and is pressed into an annul ar
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Thenfiact 418 t hepasrehak i nsera24ahs magde fene apresent
def.ormabl.e material and al so has an i nterna

cavityfeaf8-that the lip seal 23 has an extra |arge
deformation range. Fig. 11 is primarily included in
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grOV|ded W t
rm\%éléﬁlréob‘an%P%%e 137 -t hBhej thed 1st 4fe Jtsheflfiéﬁaeifs provided

di splkaceabhevdiwne apahai Bizal Inn feraardepesi kitale ithe band

The SaibIEBRERL 106 BARARLhLERGY| GRGMERG: RiSLEion, in
20di m@atdhontofaptpteemshejd tre fiigured M & steqr golgeiB3&en. The
Th%i@%ﬂ%c%ﬁleln% folfrt@r% npLE gghdet%&‘rsﬂg:rﬁ}ggudlnacla%ect1on

ned gr ooves Iands
regﬁééﬁwv§hqhﬁtls llmlted by a stop edge 35. The band 33
is furthermore guided, so that it cannot rotate, on
splined grooves/lands 34 between its respective limit

25 positions.

The idea behind this variant of the invention 1is
therefore that, when the shell is rammed home in the
barrel, the worn position of the origin of the rifling
30 will force the band 33 back along the splined
grooves/the lands 34 to the ©position that best

corresponds to the worn position of the barrel.

The fact that the band must be displaceable, but that a
35 certain limited resistance should be required for this
displacement, therefore represents an element of the

invention.

The shell 26 shown in Fig. 11 having a firing direction



positions . The idea behind this variant of the
i nvention is therefore that, when the shell is ramrmed

wheove/106004 he barrel, the worn position of the BPCI/SE200T6000145
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the rifling will force the -bard 33 back al ong the

splined grooves/the |ands 34 to the position that best
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projectiles or shells (1) , used in firing, in
relation to the origin of the rifling (7a, 7b), that
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Claim 1 for preventing the degree of wear of the barrel
from which the projectile is fired from having a
negative effect on the muzzle velocity of the
projectile, characterized in that the projectile or the
shell (1) used when loading the barrel (5a, 5b) is
rammed home to a point of contact between the band (10)
of the projectile or the shell (1) and the origin of
the rifling (7a, 7b), which is independent of the
origin of the rifling in the barrel, the position of

which varies according to the degree of barrel wear.

3. Method according to Claim 2, characterized in that
when cartridge ammunition is wused for loading the
barrel the projectile is rammed home with such force
that the projectile or the shell (1) is, if necessary,
already detached from the cartridge case (6) at the

time of ramming home, that is to say before its



direction of the projectile or the shell (1) has been
adjusted to the degree of barrel wear, so that the
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6. Method according to Claim 4, characterized in that

in firing, shells or projectiles (1) are used which are
25 provided with bands (14, 17, 19) which are displaceable

in their longitudinal direction and the position of

which in the longitudinal direction when each is

respectively rammed home is adjusted to a position that

varies according to the degree of wear of the barrel
30 (5a, 5b).

7. Method according to Claim 6, characterized in that
in firing, projectiles (1) are used which have a first
band (14, 17, 19) displaceable in the longitudinal
35 direction of the projectile or the shell and adjusted
to more or less worn barrels (5b), and a second rear
band (18, 20) fixed in the longitudinal direction of
the projectile or the shell and adjusted to less worn

barrels.
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it is provided with a forward band (13) adjusted to

heavily worn barrels (5b) and a rear band (11)
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for manufacturing banded shells (26) designed

according to any one of Clainms 9 to 14, .
11. Projectile or shell (1) according to either of

Claims 9 or 10, characterized in that it is provided
with at least one band (14, 17, 19) displaceable in its
25 own longitudinal direction and the position of which in
the longitudinal direction when it 1s respectively
rammed home is adjusted to a position that varies

according to the degree of wear of the barrel (5a, 5b).

30 12. Projectile or shell (1) according to any one of
Claims 9 to 11, characterized in that it is provided
with a first band (14, 17, 19) displaceable in the
longitudinal direction of the projectile or the shell
and adjusted to more or less worn barrels (5b), and a

35 second rear band (18, 20) fixed in the longitudinal
direction of the projectile or the shell and adjusted

to less worn barrels.

13. Projectile or shell according to Claim 12,



characterized in that the shells (26) are nade in two

hal ves (27 and 29) , which are screwed together, the
woee@7aebd hal f (27) having a threaded joi nt peeT/SER0)/000145

which in assenbling is intredaded into the other

internally threaded (28) shell half, once the
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10 deformable in slightly worn barrels  but afford

obturation during the initial phase of firing in
heavily worn barrels {5b) .

15. Method for manufacturing Dbanded shells (26)
15 designed according to any one of Claims 9 to 14,
characterized in that the shells (26) are made in two
halves (27 and 29), which are screwed together, the cne
shell half (27) having a threaded joint part (30),
which in assembling is introduced into the other
20 internally threaded (28) shell half, once the
separately manufactured band (33) has been pressed over
either of the shell halves into its intended location

formed directly adjoining the joint.

25 16. Method according to Claim 15 for manufacturing
shells having at least one moveable band of the type
defined in any one of Claims 11 to 13, characterized in
that the band (33) that is intended to move is pressed
down over splined grooves/lands (34) formed in either

30 of the shell halves (27 or 29) to its forward position
in the intended firing direction (a) of the shell,
following which the shell halves (27 and 29) are
screwed together.



