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their special characteristics inparted by the nethod

for manufacture when firing these projectiles
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invention. The artillery projectiles manufactured
according to the invention can, as a direct
consequence of the specific method for manufacture, be
enddwed WiATh Filid.Dspeci al characteristic that the
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Wtk thod for manufacture, be endowed with the special

characteristic that the projectiles, 1f so required,
can be made convertible so that they leave the rifled
barrel from which they are fired with or without
25 inherent spin. The invention thereby encompasses
projectiles made according to said method, which are
intended for launching from rifled barrels and which
with one simple operation can be converted between two
different modes or functional variants, which means
30 that the projectiles according to the one variant leave
said barrel without any spin, and in the second variant
with the spin that is normal for the barrel in question
and the propellant charge used. The method according to
the invention can also be used for manufacturing barrel
35 projectiles without this conversion function, which
from the outset therefore are made so that they leave

the barrel with or without spin.



rifled barrels are normally spin-stabilized. The term
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manuf acturing large-calibre artillery shells, |arge

Conventional spin-stabilized projectiles that are fired
from rifled barrels acquire their spin through the
interaction between a band made of soft metal, usually
25 copper, and the lands of the barrel rifling. In order
that the spin of the band imparted by the barrel
rifling can be fully transmitted to said projectile,
the band must be torsionally fixed and immovably joined
to the projectile. The conventional method for
30 manufacturing metal-banded artillery projectiles has
therefore hitherto meant that the annular band 1is
prefabricated with an inner opening diameter that
allows it to be drawn over said projectile before then
pressing it wunder high pressure into a similarly
35 prefabricated groove 1in said projectile, thereby
reducing the outside and inside diameter of the Dband.
For manufacturing large-calibre artillery shells, large
presses have therefore been required, which naturally

increases the manufacturing cost.



presses have therefore been required, which naturally
i ncreases the manufacturing cost. OBJECT AND SUVWVARY OF
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external thread applied along the outside of said body.
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25 According to further aspects of the method according to

the invention:

When the projectile firing is intended to be spin-
stabilized, the band, after threading onto the
30 projectile body but before firing, is fixed in relation
to the projectile body in a rear stop position in the

launch direction of the projectile.

When launching one and the same type of banded
35 projectile from a rifled barrel, a choice is offered
between an entirely spin-free launch of said projectile
and a spinning launch of the projectile consistent with
the barrel rifling, the bands of the projectiles being

provided with an internal thread that is threaded onto



a correspondi ng external thread on the projectile
body, and the band, for a spin-free |aunch, being
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direction of the projectile-ofto the external thread
on the projectile body, this external thread, which is
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d'§H@rgb89e5§99t§hée%¥ﬁdtQ% @ 1BGHB %&%v@%&%@rq!nghat the

sapot s belng provid erna hr ead whi c
r eRPREt i VRS TRt er n%JrH/mﬁ hr%%de@%arﬁ”é’ﬁcéﬂtlfﬁ‘readleﬁj tsgrewed
t heciowenpst pESithen Mtéﬂi@ecﬂ esmﬁid'n/e cﬁLXLteefﬁhain of the

thr he intended Ia ction of t
TRFaLeLDL 0% A BhESES, ALl F eSS G, npodectile
nupbey ¢fo tér eadpt yraws signewhabifewenstiras titiesnulber spin

Ofwﬁyéﬂsth%‘?'k}édz%l' ank}’ rEﬁg tifling.¢ &féavﬁgﬁ'ﬁ is_fully

full-calibre prOJectl es a acture
|n?%ﬁﬂ%@lFEQ%et%ab%%l@r@ﬂe$F¥l%gb@¢bn1rlfled barrels
either entirely free of spin or with the spin

In spin-free firing of projectiles that are launched
with the aid of banded discarding sabots, it is ensured
that each discarding sabot is fully freed from its
respective band when the discarding sabots leave the
barrel, the discarding sabots being provided with
external  threads on which  respective internally
threaded bands are threaded to the foremost position
of the respective external thread in the intended
launch direction of the projectile, and these threads
being formed with a number of thread turns somewhat
fewer than the number of turns included in the barrel

rifling.

Banded, full-calibre projectiles are manufactured,
which are intended to be capable of firing from rifled
barrels either entirely free of spin or with the spin
generated by the rifling of the barrel wused for

launching, the projectile being manufactured in the



generated by the rifling of the barrel used for
| aunching, the projectile being manufactured in
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whi ch the one projectile part has an externally
threadedé oining part, which is designed to be
& tTe@F it éﬂ?ﬁitetcfﬁln]g? cRA sy $erevrd skeemidher, of which

pr ajrect bhe pgfgjgetmép%ﬁ@gl%sor QY d@sitwrham? threaded
i nt.ernal thread, and one or_ other of the projec

paﬂf§qﬂ¥ﬂrﬁf%FTeHﬁ%FPoﬁStﬂﬁﬁ%ﬂWWﬁé%ﬂeeesé@Pﬁéﬁed into a
adjmemtlntgo t bevjiieint betweete t hemdoerd scpevhagtonet hepart

t |Ly threaded band, ont h section th
5 o TRRERIHeE e PRe he ottrle s L0 Are dcrduads: o

105 aitde predas

15

25

30

35

togéﬁherorFuotherané adnﬂrdpngjeotihe |paemslomaﬁmng a

band d%fl%e% ]:Jn%d' r{th%%%cf Qd %r?lr Jo cﬁ ZJES{I n ththe joint

accor di ng e lnvention i1s c
t h@BAET st]j'l%mnéf@rt OSEReWPR®| et | tlee byl vhsgme 13y | threaded

OWbaindt, er Bt o t Bhead aswl-@i GOr ERaPAHNYi §Xi@IRAlded before
t hr ead arran%ed alon% the outside of the projectile,

e PACLSNG IR £ T6WEah6ERERETACCOr di ng
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i s icheserttingaklian the rmichicng |nternally t hr eaded
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| aunch direction of the projectile to a rearward
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thiis BVRIEEN  §OVERbBEyal tiRAStnd fifo§anBBUFHEhgOf to  the

invention:

The projectiles can be fired entirely without spin, or
alternatively under the spin imparted by the barrel
rifling, each projectile comprising an external thread
onto which is threaded an intrinsically annular band,
which inherently comprises a corresponding internal
thread, and both of these threads having the same
handed thread as the barrel rifling and the projectile
external thread having a pitch and thread length that
1s chosen to allow the matching internally threaded
band to be displaced from a forward position in the
launch direction of the projectile to a rearward
position 1in the launch direction of the projectile,
this movement covering at least the same number of
thread turns as the number of turns in the barrel

rifling over the entire length of the barrel.



thread turns as the nunber of turns in the barre
rifling over the entire length of the barrel.Wen the
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rifled barrel, which it nust- leeave entirely free of
spin, the prOJectlle consi sts of a sub-calibre,
ar Wvenpitéec begdesamtadecd igeojiectinterder stalbid | Fetkdnt rom
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muBhi pleteeralk \Mhléﬁadt m@m tthreeaded by theeaded, the

di %ﬁ%%ngo§ab9heanQ158§£8?M | e§¥}§§tt hge{ ﬁ%t €f a length
ADVANTAGES AND EFFECTS OF % NTI ON A orm

n
th@eﬁﬁseeﬁtaqnﬁﬂﬁq%ﬁ1%¢@¢b5ha beﬁduﬂeawa§|&hqséﬁscardlng

desbgbt bBstaadpebjbekngepressed dawnphpteia groove in
the artillery projectile, is joined to said projectile

by threading it onto the projectile body. Since each
bafided zand | bér ythpr opect eteibusti snopnav i gedawea thhefracture
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since 1 n the net nventlon
t hFeadirget heapand ohes t Hé phﬂ&uﬂhqﬁﬁkxﬂhﬁQRﬁﬁﬁruhy the

si guktareeus! ¥abByob¥e ankeddct heavikd the dhageter of
the band, the nmethod according to the invention neans

t hat artlllery projectiles with netal bands threaded
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si H]rpappf,lle by threadlng 1t onto the prOJectlle body.
Since each banded artillery projectile must normally
have the same diameter in front of the band as behind
it, and since in the method according to the invention
threading the band onto the projectile body does not
simultaneously involve a reduction in the diameter of
the band, the method according to the invention means
that artillery projectiles with metal bands threaded on
are normally manufactured in the form of at least two
parts joined together. According to this variant of the
invention, one of these two parts is formed with a
reduction-turned and threaded end section, against the
inner part of which the band is threaded on and the
outer part of which 1s screwed into a similarly
threaded recess in the other part of the projectile. In
the case of banded projectiles manufactured in the
manner outlined above, the band once threaded on will

come to rest in a sunken groove, which towards one end



t hreaded recess in the other part of the projectile.

In the case of banded projectiles manufactured in the
worasvige9deut | i ned above, the band once thr eadedP@HSEZ0D1/000174

come to rest in a sunken grcove,- whi ch towards one

endof the projectile is defined by the end edge of the
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In its sinplest form therefore, the present invention
conprises a nethod for fixing the internally threaded

band sprecdratli 1deayey, projactiles by m&@eas@fedaanexﬁcﬁcrenadetall
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form therefore, the invention neans that

nanufacturlng becones | ess expensive, since there is
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15 Moreyveet QdcbpddﬁgSEMetaﬁthévadeﬁgbspnents of the
invention it is possible, according to the sanme basic
principle, to mapnufacture artillery projectiles which
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20 soTbakl etlss| a plpi erge | abtdrci trandhenhifekt ashatl | the method
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manufacturing the artillery shells in two parts that
are joined together. These two shell parts can in fact
be readily manufactured on the same automatic machines
25 previously used for manufacturing shells in one piece.
Moreover, according to further developments of the
invention it 1is possible, according to the same basic
principle, to manufacture artillery projectiles which
can alternatively be launched from a rifled barrel with
30 or without spin, whilst it is also possible, according
to a new method, to launch spin-free projectiles from
rifled barrels without the use of so-called slipping
plastic bands which, as will be apparent from the
following, has many disadvantages.
35
If it is intended to launch a fin-stabilized projectile
from a rifled barrel without the barrel rifling causing
the projectile to spin, it 1is necessary in the prior

art to wuse a projectile provided with a so-called



If it is intended to launch a fin-stabilized
projectile froma rifled barrel wi thout the barre
WO pdo7itzeg4xausi ng the projectile to spin, it iSPCT/SE2007/000174
necessary in the prior art to&se a projectile
provided with a so-called- slipping band. Basically
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nd_t.o .damage the forward part o e projectile,
m?éﬁgcgﬁd| é‘gdr{?‘%r gryi FF95T i RTUSE (e Jg%%éloﬁ? velocity
soVeabfetheiptel ¢cigehe, ammainit i on"fukiermore not uncommon
d'%@d Qt%%Q%aQEehhakﬁghpﬁébe jﬁ%!%ﬁhp 'Qdi igg%fgk%ands,
s to0 be rude froma

the fact that because it has e’
15y eWhirvelJeand t Uratter Paffiapend therpditritesof ofi rdmepétlant

iSgé%é@Y&eﬁ%FXmﬁMﬁQﬁﬂi!$%ﬁﬁtgoe&5ﬁ5§§|tﬂ%”&%%wéﬂ& part of
is.very tricky to _design slipping plastic

addition it .
bagbg AN K97 15 ght D 5T ppRRg 1GR4EY a'c? ePPSEPES. PHYPLems in
t eshieng-aofe new tsypesldfedr vjigeéil £gemt t Anshinppiivg”. Other

Uands LS LaLe aLpers oNes Lot AN 1Bl HhBuuae
20ea§EEy aequi r ehper naneatsdef bt nehasnstahere f inddag, fiom  a
as raygh 138 14,he Jritt trda!’c%ﬂ%rﬂa'd% £@V9h¥e§09¥\%3%ifn j.tﬂk}eng it
cl osed band ring over a guide bead on the full-calibre
sheéf| always veéry suscéptible to external damage. In
addition it is very tricky to design slipping plastic
bands with the right slipping characteristics. The
25 testing of new types of projectiles with slipping bands
therefore always proves very costly. Finally the
slipping bands are difficult to fit in that they easily
acquire permanent deformations when fitting, in as much
as the fitting normally involves pressing the closed
30 band ring over a guide bead on the full-calibre shell
or on the discarding sabot in the case of the sub-

calibre, solid core projectile.

The present invention now provides a solution to the
35 aforementioned problems, which means that in future it
will also be possible to used metal bands, for eXample
copper bands, when firing non-spinning projectiles from
rifled barrels. The invention also means that, even at

a late stage right up to a point just prior to firing



or on the discarding sabot in the case of the
subcal i bre, solid core projectile. The present

WO pwentdoeh now provi des a solution to the PCT/SE2007/000174
af orenenti oned probl ens, whi€< means that in future it
will also be possible to used netal bands, for exanple
coppér vWdmgsit villen &crial nonvspsmnnnglprmuﬂﬂ|b&%poss1ble

from rifdrd harrels. tﬂ@eﬁéﬁ¥eBE59@c%H§8 fiae Séﬂgnwh%ch in

even at a |late stage ri oi nt jus
f|Fln%bﬁﬁtmﬁﬁﬁééﬂtaﬁvfa@PGQIJéﬁﬁVéYsaoﬁlﬁhedM¢¢rb@l as a

poslsambls@mmaqaptp@@fe@@ﬂlé he gaReHPr O] ;?&Hic?ec.fl romngRe it
which.in a first variant or node |eaves a rif

° hafPEired8Sa HOf- s PSSt o) SR, \ﬁHQﬂ$1?ﬂ§nn§ﬁRF the
t hatitisetcantdidys éfﬁémegﬁéédingQﬁbr%Eabdﬂ@&b@n%ﬁﬁﬁQHTalso

th h [ t t abi | f

o B e A (s RSP Rb A hSr b er tor Grgnetticn in
whil¢l |®th¢$ oehléantar i @nen vhered | fedmf ridm t bemsamearrel,

bartek«ibuacti gns %ﬁlane%QHE%§ﬁé CgBM@QLtQBRL%r %ﬁlnnlng

spi nni.ng projectile, nst It uent
10t heTRAGFIR e Cheiid halitowde CNfAlilt ushft, fmn§|qﬁt¢he profile

Vabb@ﬂb i s1tbeeaf oeg syhtabl grevertghortfangesyafPint is
whi ch dggggt all ow for shedding of the fins

ex
ggﬁGQﬁFEh PHL Bt PYBEEI bPROFD nBkRI®Ze ofCRorRFHIPLe,
fuwhuchnskaThetprasB@w ifventheadiher effor engakesnd t and in

pogsi; ble u 0 an ame, shel | L LYPE, for WO
%ﬁe?éntggypgg OESF g %, %gch of WA R pravi okl yeontrol

1f3reéenﬁéé038d|fTh¢enmrQ§qn¢cﬁlmnaﬂulonNonhspeﬁnmag makes it
fl Boskabhki zed agtildgr Yaﬁaojt%%t i Leg f%‘i’l@lﬁarﬁ,}/ﬁé ERe  two

|or art and there are therefore nu e different
9% OFTEBSI ghYRRS t K f FAEISRd T93FRheddi WE1fBcHarR SHRUSLY
usedguirsdch ph@jfeethkesypandrt BRearr angenments for
det erm ni ng when and whether the fins are to be shed.
Since these el enments do not constitute parts of the
20 actaalspavennpen finkeyawillli zeot ae idilexyssedjart@nyes form

Fg;?g%@1§1%§%%1J¥09£9'9Hdt9hégg RLESE e ddWMEY 1OM & ple
different ways of designing the fins and fin shedding

mechanisms used in such projectiles, and the
arrangements for determining when and whether the fins
25 are to be shed. Since these elements do not constitute
parts of the actual invention, they will not be

discussed in any more detail here.

According to the present invention a solution is now
30 provided to the problem of producing a metal banded
artillery projectile which can be fired from a rifled
barrel either entirely spin-free or with full spin in
that the Dbasically annular copper Dbands of the
projectiles have been threaded and torsionally fixed by
35 means of an internal thread onto an external thread on
the projectile body. The basic idea Dbehind the
invention is therefore that if a projectile of the type
characteristic of the invention is fired from a rifled

barrel and if the projectile is required to leave the



provided to the problem of producing a netal banded

artillery projectile which can be fired froma rifled
whaooraboes t her entirely spin-free or with ful | PGPSERONTIO00174

that the basically annul ar copper bands of the

prOJectlles have been threaded and torsionally fixed

by PREdRS of lErORht eddinitiereadihentierrth exth@mnathehrgafdl ing

on rbheeRr ajtectd | 8pbAdy mukhe Rasi cridea: behiad dhe rotation
invention is therefore that if a projectile of the

type chat abrédiestilideof Phe Midnt FBRTFRAS |Urtéd11f2reonFBlS in
ri blreid rbarr eloanded drwdred Pr of eehél Qah&che@lilrié%(ﬂlb@ of the

I th l.with 1 ng, . the_ band
ST PEERg FaRbec 1Y o Wi nPFRUSEERDE (FAIEH T FEE ohyis 0
r owatrkon the rtehe rpr=j ecthéeefdat, nusiewadt edd uttlhlel zelaunch
th'diirle@t_oLqu f“%ﬂ@(}? f@{ﬁ/\@f S ﬂ)g %h%ulf%lilaqgnt number of

irection of the pr € al'ong t he proj ect
t hiteagadrdruiimg saﬁélﬂv@bllet hHegtel rAis theheyaridr 8hrepdadd onto

i nthie launchdirectdon ofet PRrREQECEE ke Q)erc% ectile and
sufficient. 'nunber of thread turns avail abl e "behi nd the

10 baftier ReBSat onPe e N GP8t @S d R4 i gparzel

thelmn@pgctl e arﬂirtllﬂ@ bartdlenusglﬁp@«ielgt he:c&aita_diﬁndﬁfd the
thrgﬁad as %rre r|fI|ng

rotsatlpgrl]ngf Eﬁ‘g sl i'p ﬁdvﬁan&or elta?ﬁ veoqq elsle Phdt  is
pr (bheceifbeeba@\pllas:etdhe:mfm@ rephated bydt h@vlemeatti @f the

an n e al I
al grﬁl%;é%gst E:r 2{%’ on t e pr o] ectclPEfO 5%9‘3@ tflg tﬁ@eg% Sg the
15foPrﬁa@§ﬁéﬂa€ &Pdme Iardhal ahePt héopr Bogemene pﬁré&tﬁ band

|t ﬁallgﬁtgg&dleﬂ c?j'laltcfcdlbﬁ It @mréQdI thglj rigm%%@ rp%tea;tértﬁrélcpfprlor
a W | e r.ansm e 0 e projectile
WhiEEh W FLNThert Rher@igitd Toate e batdTel | Fism whioh be

i t tranbmiededs atnoenttlhreel ypﬁojweml@nal whlch will then

Spit%e%%? %l ' ﬁggggr %Jh%C q:elTl}% %1 %1 Yi SOffired tas an

ngt threae on 1s natura oscrew
20 dowAtigeayst epnvdmehona hi tssntm@t@bajlelcztad eprhieadile. The

reaiwandsti nyhhe launah disreetivon ofpdhe prpjecddd e.offt is
Pr %Ja%%trlall(]e.yortos hseclzrlem?f l’tC hceiogv)r/lp(?coc hgr ggggr Iw?ltllc% C%quglhtes the
projectile thread rearwards in the launch direction of
the projectile.
25
A projectile or shell of the type characteristic of the
invention 1s therefore distinguished by the provision
along its circumferential surface of an external thread
onto which an internally threaded copper band 1is
30 screwed. In order to make the projectile convertible
between a spin-free and a spinning firing mode, the
length of the projectile thread behind the band with
the band screwed on in a forward position must contain
at least the same number of turns as the number of
35 rifling turns in the barrel intended for firing the
projectile in gquestion. With the band in this forward
position in the launch direction, the projectile in
question will 1leave the barrel without spinning. If,

before launching, the band is instead screwed rearwards



invention is therefore distinguished by the provision
along its circunferential surface of an externa

wWa boogazboent o which an internally threaded copprCT/BER007/000174
is screwed. In order to nmake the-projectile
convertibl e between a spin-free and a spinning firing
node, thige Jaergh dfradicl gy ofecei Féxehr egd rbeattiopd rdfeltion,

baeelevw bRotBetrhand ggnevwed QRel Nt f oMand 1posidt i QN spin-
| east .t he sane nunber of turns as

taln at t he
ﬁ% FzﬁﬁfﬁrﬁéeFﬁﬂﬁ§ WﬁiﬁheabgP}élSPﬁPeﬁﬂ&fHﬁﬁent with
fltthbbheeerBedtlle in question. Wth the band in
5this forward position in the |aunch direction, the
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sch rear d | aunc cty to,a fixed
e op RoeTt | QDS b obt 10w TT T ot bt Lized
bafrelLoasva spiisthdi | isned pEdpeetpbeliked a fnﬂﬂ Hpiming

copshshienpiwrthnthe ard e&of@e@ro-ﬁté%tgqrersel ﬁe% therifling
Bofors 57 m automati ¢ cannon,_ Wwhi needs to be
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ar r-plerC|n I|d core pr es, has riflin

tmﬁgg whi'eh™ g |ve fhrﬁp&P'fﬁkg?ﬁﬁﬁFd Sﬁ@%?yd%ﬁrkogms a
t eresoWetsay Dﬁaﬂ3ﬁﬁemmaﬁrebrh&d l@ngﬁhluﬁinddlﬁhg;length
tmb§ttﬂguﬁé NSy £h§5x?o 'n St % Zﬁﬂ S@ﬁglshell turns

perforns _a revolution o arrel ['ength.
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thehahelaartrtérlns 3884{ 1388 s 2n9slf:gwlmtzb@ns piend iiltes s
veI hrou h the barrel. a spin-stapilized
FUREPFE | ST 9BuRERZd fr o 1§ﬁ§h B pirrel 280 ppag of

a sppmoaﬁmappﬂgximﬁg@®®Aﬂhﬁﬂmhﬂxnnﬂugxnnsmmeutﬁunuié the
h991QU%éh8c¥%yoggggo?§ 40g5 ni's. Since the barre

| l'i'ng i s never noré than a few turns, the
20 play that can occur in front of or behind a band

flE&ﬁ@ea%%%r®dH}éBJEfﬁiiﬂﬁﬁﬁ%'Qévegeﬁaﬁghngoo%ore than a
mh%ther a sglnnlng or non-spi nning | aunch

ew turn the” play that can occur in front of or

behind a band fitted according to the invention,

depending on whether a spinning or non-spinning launch

25 1s required, will never interfere to any great degree

with the ballistics of the projectiles.

Whilst the full projectile according to the invention
may equally well retain the band after it leaves the
30 barrel, regardless of whether it is launched spinning
or spin-free and therefore also irrespective of whether
the band is in its forward or rear position when the
projectile leaves the barrel, the opposite is the case
when it comes to sub-calibre armour-piercing solid-core
35 projectiles, which are launched with the aid of so-
called discarding sabots, which must leave the actual
projectile as soon as it leaves the muzzle of the
barrel. It is then therefore an advantage if the thread

on the discarding sabot is designed so that the band is



is required, will never interfere to any great degree
wth the ballistics of the projectiles. Wilst the

wo eio7/1pmoag ecti |l e according to the inventi on neRCESERADT/§00174
well retain the band after itlPeaves the barre
regardl ess of whether it is |aunched spinning or
spivRtres dedd freer dfher 6igiasa dimaesypdrtt a8 ofhavhetdier time,

th%n@andnlSokﬂektstgorg@EGeQE reat Pesthionqdhensihe rrom
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projectile the bandin this variant nmay
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sabotthBy g%p C|ng the sllpplng bands di
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str tures gh mire forweH
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20together before then rel easing these as soon as it
haaRtEFtDEB@RthQ@QIOQ BRI BRARPERER! PTI ON OF THE

W NGS The |nv$1t|on has been defined in the
SmﬂﬁaeEgggﬁt as been defined in the following patent
clalms and will now be described in somewhat more

detail in conjunction with the drawings attached, in
25 which:

Fig. 1 shows a side view of a first embodiment of a
projectile according to the invention in the
form of an artillery shell adapted for firing

30 without any spin being transmitted to the
shell,

Fig. 2 shows a side view of the artillery shell

according to Fig. 1 adapted for firing with

35 full spinning of the shell after the shell has
left the barrel,

Fig. 3 shows a partially sectional side view of a

second embodiment of a projectile according to



clainms and will now be described in somewhat nore

detail in conjunction with the drawi ngs attached, in
wokioch29983 g. 1 shows a side view of a first enPoUSEE®NT/000174

of a projectile according to thBe-invention in the form

of an artillery shell adapted for firing w thout any

spi n bei ngtheansmidriteibr o ithetgbel foriki @.f 2asmmM}¢alibre,

si de V|eM/gg 586c8££"¢f¥%?$hgil aﬁgordln?htgh fﬁngitank,

adapted for |r|n Spi'nning “of
after the shékf- hasele¢Yp$he¥ﬁamﬂel1SF|glr§dshQMBhaut any

partially §?QE'Qﬂ§hxf'gfaX£ﬁ pigqa3econd %@Qg@ﬂngﬁtltank

of a projectile according tothe rnvention in the fo
>of a sub-c&PibfeCos®}id-core projectile, here of the
antltank solid-core type, which is fired w thout any
?n belng trans jtted tQ the actual antitank soli

“Fitg. * 53 0nt Yeieéw BF t?ﬁfrnﬂ%ﬂalbaﬁénﬁorf?ﬁe the

antltank sahtdtaﬁkesomlﬁlgora inandgFi g, &nds a
partially sectional side view of a shell which is
manuf actured according to the invention and i s adapted
10 f oFifi-r Bngiwi tharartaiyl kpi nebeingalr sk tvie t oft ke shell

shel I. Figyn6chs algarthgﬁ faé@&E%gnalaéégPd ﬁ&m'oé?g the

shell manufactured accord e invention, in i
si npl est néﬁvéaﬁ%@ﬁtPBﬁelénﬁéépﬁﬁﬁtﬁmﬁlf%ﬁﬂqﬁukahOUt any

flight of thenshelhg EEEH%MEE&E&SQBLEHéCthfl
EMBCODI MENTS The prOJectlle shown in Figs. 1 and 2 ,

here in the particular formof an artillery shell 1
15isEdgsi@nedsaaupaﬁﬁmﬁlxybasbtlphhmchmdasvﬁeWhef a shell

i nvention ﬁ u%§c£pgégb ceg%&mﬁg tF %%ealﬁg%glo % 'in its
which is re ctronturned somne t Tromthe ac
ci rcunf er eAtinalestyr f agen—-convertible embodlment with

spinning flight of the shell.

20 DETAILED DESCRIPTION OF EMBODIMENTS
The projectile 1 shown in Figs. 1 and 2, here in the
particular form of an artillery shell 1, is designed
according to basic principles of the invention and 1is
thereby provided with a section 2, which is reduction-
25 turned somewhat from the actual circumferential surface
and 1is provided with an external thread 3. An
internally threaded metal band 4 with the same type of
thread, preferably made of copper, is in turn screwed
on to the thread 3. The thread 3 is of the same handed
30 thread as the direction of the rifling in the barrel
through which the shell 1 is intended to be fired, and
its thread pitch is selected so that the thread 3
inside the accessible reduction-turned section 2 allows
it to be turned around the fitted internally threaded
35 copper band 4 having the same type of thread by at
least the same number of turns generated by the rifling

of the barrel in gquestion.

Fig. 1 shows the variant of the invention in which the



and is provided with an external thread 3 . An
internally threaded netal band 4 with the sane type of

wo boogagho4pr ef erabl y nmade of copper, is in turnPGDSEETI000174
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on to the thread 3 . The thredtl 3 is of the sane
handed thread as the direction of the rifling in the
baFPEPEEhPaigh “wHishi® hktshéprvardsppatEndRd 1o the launch
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whi ch towards the rear in e inten [ aunch
dlhaﬁtléﬁdécéﬂophéu§ﬁ§ﬁl Befétigtes 4he In  this variant,

redhete@ortyr ned sectdwanrd modermérfu So¥athanband 4, viewed
nmovenent of the band 4

th f th

V|§&:d%ﬁﬁ th%ﬁﬁg arm@ﬂf?%%f?%n g ok hetlShel PRELL j4r 1S
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|e5@én§ﬁetbaﬁrép ﬁQQ)ﬁhﬁﬂhnlngthCQ w3 13 hdhe re floaier dleave

pr@h@Cbékgeﬂnfﬁbgyf§ﬁﬂh§in@ subcal i bre, solid core

projectile 6 , for exanple an
Fig. 3 shows a barrel projectile in the form of a sub-
calibre, solid core projectile 6, for example an
armour-piercing antitank solid core, which is fin-
stabilized on its trajectory to the target and 1is
provided with a multipart discarding sabot 7, which
discarding sabot 7 has a rear threaded section 8, onto
which section 8 an internally threaded metal band 9, of
corresponding thread type and made of copper, for
example, has Dbeen screwed. The threading 8-8a 1is
designed so that the spinning of the band 9 generated
by the barrel rifling during the launch is transmitted
to the thread of the band 9 as the projectile 6 in
question leaves the barrel from which the projectile 6
is fired. At the same time that the band 9 leaves the
discarding sabot 7, the cohesive function which it
exerts on the various parts of the discarding sabot 7

also ceases. In order that the band 9, when it detaches



arnmour-piercing antitank solid core, which is

finstabilized on its trajectory to the target and is
w@e@viehwds Wit h a nul ti part discardi ng sabot 7 PCTBE20D7/000174

di scardi ng sabot 7 has a rearlbhreaded section 8 ,

onto which section 8 an internally threaded netal band
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manuf actured in two parts,
15 scrBfed V6geiner apg ﬁ@aﬁ§r@w &ﬁ|Qﬂﬁﬂrﬁhethﬁ&%ﬂﬂ@ﬂﬁﬁ%ﬁﬁded

extveeRalt nehrieadrnkl andrddy r§§£e§éﬁ&§éythghls%emik%ﬁaﬂtts 11
threa

nuf acture the external
et RS el A an oA e tes ety | Fignt g also
t hehbasd 46 tdwpdadad enifliin lidie internal tduaaskA5d47 and a
be h rt n t' elLy ar .
Fg{:ﬁéhpog@t ﬁJer %Itso5 aﬁa Qhelﬁ éé?@% hWYeMha@MS . Fig. s
20 exéllé§| vagdin | edowst etha| shearbeitop7 edige a paskingra@ ward

COHEEBlE@ehEﬁtSQﬁﬂ|t@@r5§né11@nqj42th5'9au§cﬁ|%ﬁﬁﬁﬁﬁﬂ&n a
sho&s %‘ gg_stop edge 5 for rearward di spl acenment
hé& Garkde

i'n *helTatiiéh dir8efi sange the stop edge 5

also has the same function here, that is to say of
threading the band 16 down until it bears against a
25 rear stop position 5, here in the form of said stop

edge 5, it has retained the reference numeral 5.

Fig. 6 shows a further embodiment of an artillery
projectile of the shell 19 type manufactured according
30 to the invention. This shell 19 is also manufactured
from two shell parts 21 and 22 joined together, but the
shell 19 is here of a simpler, non-convertible type.
The shell 19 is also provided with a metal band 20,
preferably of copper, fixed by threading on. Since the
35 shell 19 1is only intended for spinning firing, its
copper band 20 is not only threaded onto the rear shell
part 22 but is also immovably fixed between the shell
parts 21 and 22. As will further be seen from Fig. o,
the shell part 21 is formed with an internally threaded



of the shell 1 as in Fig. 2, and since the stop edge
5 al so has the sane function here, that is to say of

wao boogazhonty t he band 16 down until it bears agaP@ESEZ07/000174
rear stop position 5, here-imnethe formof said stop
edge 5, it has retained the reference nuneral 5 .
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th@43hehhal%dn% hepe jof @nSHﬂHh?rfo?ﬁ@dCQHMﬁ{tbglelnternal
y%%_ @E @$ 19 is also provided with a netal band
préferabty &flcopbefth efsiexewlb%/a@%r 846i Mporhed foe one
then@lﬁalgh: ﬁ&gloihwlmnmtzleﬁdﬁﬁ; fﬁrﬁplk{é’érﬂgscfﬂéw&&odﬁé the
an iks ,not _only threa onto t rear
g Nhark® 2 Batr 5 aqesogpﬁ'rm{i%?&e‘ly PRREY gg‘t vReh fle have
sh@IGIenpalctr@wmi a;w@ezzLerA SJoardd fturddigre he tdeersHeldmparts
Fi t ar
|n?ér%§F? B?h?&%&%dgof%méﬁ) t%%giﬁg %%A%$la%d ghamber 23.
0 calfPRed SfR& cnEFemames 22426 \ilidista tese asmctkmtomseallng
ha&o@pbghat part 25 externally threaded with the
thread 25a and matched to the bore 24. The band 20 is

in turn formed with an internal thread 20a. Al of
t has@ERNRARAUS aveomdiMeked t o one anot her and the band

s fir t been.scre to.t.he t 25
beggr%e 41 Ha p&r 1032 t{?éi bté%n%il@re?%%‘)dlments
15t ogéehar . bgbu nealy t dgret hi@rrletdwelahetﬂllf[ﬁamrst21wa1nsi 22ithout
ha\ﬂ%p@r@@%‘)@r@ﬁpltﬁé' wenbll B?dtﬁgaggﬁéngsclgbﬁs

reference numeral 26 indicates a packing or sealing
conmpound. ALTERNATI VE EMBODI MENTS The i nvention i s not
onity lwinl edet OappeeeiPOsl refcy SBRQWAPDPE! MBYatPethe terms
varlgd n di fferent %}s wi t hout. de artlngfromthe

scOpe of St ke FE entCi Brs AU MiGTY e GliprieciSat edff tillery
20 f oshexappbeo jelati lehe e oatet iddcgieyt igen eteannipve also

argshgfegy ROl e%t:u' ©, %3?;5 d4 11 ety Srf‘aeééelféé)l e¢Lhb8ns  with
core projecti C. above

associated prOJectlles which involve some form of
rifling, for example antitank and combat vehicle
cannon, grenade launchers, conventional artillery,

25 troop support weapons, etc.



relate to all types of barrelled weapons with
associ ated projectiles which involve sone form of

WO pdozitzegss f or exanpl e antitank and conbat vehi BEESE2007/000174
cannon, grenade | aunchers, €onventional artillery,
troop support weapons, etc.PATENT CLAIM5S 1 . Method
f oPAFBRNUT &EAIMBNg projectiles (1, 6 , 11+12, 19)
provided with bands (4, 9 , 16, 20) and intended for
firing fromrifled barrels, characterized in that the
badical MpthRAULRr Fanddacaurdng pEoizgridestHd, 6, 11+12,

prQB¢Cbk56§d@a,w§th %&ﬁ@% 19) areag OQ@ﬂdeﬁﬁﬁtfﬁ%ended for
5P g§%0tlle body b% W@ an i nt'er nal thread (8a, 5t N
3R £ 1 ESpbT aréﬁtlé.rneﬂ FREAFiEed gin that the
f/gb)isapallllgddalrmmgatrhe st de cpt sai d bloai,xoll 20) of the
rdin ai racterize i.n t
mhgggsﬁ§%%?01ect %2 ghllfl g §19f is i (jRO
beptbﬂedtséenbgdame zeth; ¢heabandtédnal6thzepd affeer 15a,
thosadi e ento Lherprgheetid e hadyat petose fizing 1,

fixed in relation roj ect in a’reaf

10 staéabogpplléﬁd( syong the Pﬁnﬁéﬁedpfe%ﬂ@nb@@y of the
proj ectile . . Method according to Cdaiml or 2,

unchi_.ng gne and the sane

char act in that when |

type ofﬁ éﬁagdafﬁor 699pr8j ECEile 1¢ 1 characrerizgs 4n that

ri fthed baerelrpjacechakceli, s 6of flened, beﬁmeam amﬂﬁﬁdddﬂab be

sp ee f.said prgjec |Ie ( 2)

S angﬁg f%unc%pa %?%T01é5%|I§ coniléte;% ttu?fter
15bthéBadﬂﬁm|qytqrﬁh©apds3e¢tllé)hﬂdﬁrwmprbpéoteléﬂrlng,

(1351%412) bei nQePéQJ\./érqegthH% gl.aé thsead, g rear

(15a) that is threa ed onto a ¢ r ex erna
t hPESR (PP S5 rron! %helﬁroﬁ@:t#Pénﬁbdyil(rfctitpmzj tRé the
bapdo(4ct16y, for a spin-free |aunch, being fitted as
far forward as possible in the | aunch direction (a) of
the projectile onto the external thread (3, 15) on the
20 prgj ect Meehbddypctordingl12p, Clhiis éxtoer wal dHamarkdr3ized in

15tha¥hifiBnl Saunching one and the same type of banded (4,
16) projectile (1, 11+12) from a rifled barrel, a
choice is offered between an entirely spin-free launch
of said projectile (1, 11+12) and a spinning launch of

25 the projectile consistent with the barrel rifling, the
bands (4, 16) of the projectiles (1, 11+12) being
provided with an internal thread (15a) that is threaded
onto a corresponding external thread (3, 15) on the
projectile body (1, 11+12), the band (4, 16), for a

30  spin-free launch, being fitted as far forward as
possible in the launch direction (a) of the projectile
onto the external thread (3, 15) on the projectile body
(1, 11+412), this external thread (3, 15), which 1is
formed with the same handed thread as the Dbarrel

35 rifling and with at least the same number of thread
turns as the barrel rifling, forcing the band (4, 16)
to spin as it 1s projected through the barrel, and the
scope for the band (4, 16) to spin being prevented (5)

prior to launching, when a fully spinning launch of the



formed with the sanme handed thread as the barre
rifling and with at | east the sanme nunber of thread

wa eoons2ess t he barrel rifling, forcing the bandPCHSEZD6)/000174
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to spin as it is projected thrpugh the barrel, and the
scope for the band (4, 16) to spin being prevented (5)
prpopjeotiaanchi ngl+wbenia fagbyrspi nning | aunch of
theprojectile (1, 11+12) is required. 4 . Method
according to Claiml , 2 or 3, characterized in that

whén a Yafhgdspranrdgnoatachlefint he £i oed Jpr sjhasadterized

( 11n11ﬂﬂa?t 19er sareaui 18d,sdhg, tsrﬁfpgaﬁlﬂr cnt thba‘(%je (4ired

+16% inis prevented in tha he band (4,
bef PéeFF%%ﬁg G thetpfoj eéi 1%s (Feariredy, ﬁ&@séﬁem@dfor

r eanwabdsd n(4+e)i ntend in Qléncﬁ}:edﬂerrﬁfétd ofh (ehaef thBe band
pro hecEF él 11+% % % %e ext er nal, thr ad %+12

15) " bn PEPERt FLeBady T Ehe1 PFRIFSG 18 Scop ) is
poscrevﬁd(spaxwwhdsh1@n9ﬂn551mhamdé@elspnnhwﬁuebcthen (a)
bar ke 1t res t , I

{r 2hori L 68 P8 TR proyect T boyotd, ciL fapeitighy chread
Vet Bod ladcopdi idpet o et 1le nbspivn- ﬂr,eelﬂrrﬂl?hg tgf a stop
Prebsctibes &ﬁ) t@ﬁ&cﬁrQﬂhﬁHQ%begpﬁkthtﬂQe gl%_O&hlch the

banded (9) |scard|ng sabot s or ensuri

eachr 8P ScaridiligdsabBparyy ite fU £y Perekd ( ﬁroaﬁ )t sis fully

r espectmyetbanto (Oe Wies; ébei e ssaddi (0, sabets) (7)
| eave the barrel, characterized in that the dlscardlng

sabots (7) are prOV|ded with external threads (8) on
whbeh riéspecdi gechbadilsg(9p phevindédiw tspinrtferralfiring of

thﬁ%ﬁ’éc@?%sar%ﬁc% tothe ggcﬁgastwgeﬁltwg ofiq of

respective external thread nthe 1ntend
|aﬁﬁ%ﬁe@|K%btﬁéﬁceé§laﬁ ﬁﬁéopﬁojéétﬁpé EBpurtiregsdhat each

thﬁ@@d§rﬁ§m%8§éb8@|mg ) Fosmed 1wt i racaurhemn @Eéfyégyéctlve
turns.so at fewer th%n t he nunmber of turn?b cIu ed he

i n°the bhtkel"hST 1 1SCRECRBE ageBPHFNg!
ofb&Iaehs éhanadteszedamnfahhhrthg bardadding sabots (7)

fuéL% ?@?deEQI% %Iles %ﬁéﬁf.%flzghfgéggdeQ8 o %% which

capale Irin romrl
respective bands (9) provided with internal threads
(8a) are screwed to the foremost position of the
respective external thread (8) in the intended launch
direction (a) of the projectile (6), these threads (8,
8a) being formed with a number of thread turns somewhat
fewer than the number of turns included in the barrel

rifling.

6. Method according to any one of Claims 1 to 4, for
manufacturing banded, full-calibre projectiles (1,
11+12) intended to be capable of firing from rifled
barrels either entirely free of spin or with the spin
generated by the rifling of the barrel wused for
launching, characterized in that the projectile 1is
manufactured in the form of two projectile parts (11
and 12, 21 and 22) that can be screwed together, of
which the one projectile part (12 or 22) has an joining

part which is provided with and external thread (14 or



barrels either entirely free of spin or wwth the spin
generated by the rifling of the barrel used for

wo 200nabiony), characterized in that the projectiP&/8B2007/000174
manufactured in the formof-tw projectile parts (11
and 12, 2 1 and 22) that can be screwed together, of
whi2éh thedonﬁhpbhjemsiIeepﬁ@he612t@r 22) hm§eﬁwbd into a

j O] rt OVIded MAth and I

{h*ﬁégﬁg(@% Db PECall BraSeE g Waer  dat ot
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(1ér094%$% RIrRvided,w d h éfceﬁéegBS?@bﬁglb”g &Q%lhaV1ng a

thre d g or 24a) , one or othe ect
S pafEYURAYPRG LR PEUEDITERSEGr rRaF tinTeatitd Qéc@ﬂéﬁ (qgiacent

ort84aﬁjﬁ£1ay@iﬁttObbbﬁebﬁln&h@%t“&&ﬂ:thgﬁkéwﬂn on the
scre readed hand (16 or 20)

nternal ly t
on%gﬁ%ﬁﬂéﬁTgeESFSﬁdFﬂe%BHﬁd qf6°6r2§@y {9 ey section
betbee Hanel p(§ ecti o) pard stfddaded ﬂ;léfogé &Ihéé dNopderile
sc t9ge n ed,projectile intended to
n%ggggthggnéﬁﬁoa2accor |%99%g any 5%563?8C?3?ﬁ€hﬁrto
106 , characterized in that the band (4 9, 20) is
j oned tankhe %f&jeé:éﬂllee me%‘ﬁﬁ% frdt S my nt:ﬁénehh thod

thread ((15a, 2Ta) and a corresp on i ng extern
(18SC91 150 5RgEAYaPaAg Otfh&l@&ﬁ@ de tf Qhé’*ﬁ’iﬁ%"ﬁ##?@d in

Sat?ﬁthtﬁadbaﬁa53AdZDa sttj%ﬁ)Chﬁﬂﬁiaﬁﬁ}%Hb tﬂdhé%?%le by
an er nae ol ectli S + I N (0]
LaB5: & e d chenoPhfREhe b it ent gi5am a
15 4 comheepopdopgcteﬁt@ﬂn(aﬂ, 41423 qam,bef) redrengleﬁelaylong
vagneutou%ea@e Ut aéﬁeergéﬁgg& lgndgé &h%pgefaas' m%rtedzla,

he barr el racteriz
prépecti) elpleriqtlzg ¢ohprpsesanntester nal thread (3,
8 , 15) onto which is screwed an |ntr|nS|caIIy annul ar

bapd (4 18%, whi ch inherently caonprise
coPr espBABFRY FHOSST: 185 ehd ( 184)2) mﬁ¢¢%ﬁd?%e§€ embody
20 ththadmetBQdSapc&EdlﬁQaﬁohamyn@nbh©fS@H%lhﬁﬂdedxihqeaﬂqlch
rlfll d the exter thre
?EBEGBE%EE%OJeétl V|n§a§ ?ﬁreaﬁrﬁltc % lw%%f out
Ieﬁ@@ﬁ t &t akﬁqﬂnﬁﬁﬂvqky under the spin 1mparted by the

barrel rifling, characterized in that each projectile
(1, 11+12) comprises an external thread (3, 8, 15) onto

25 which is screwed an intrinsically annular band (4, 16),
which inherently comprises a corresponding internal
thread (15a), both of these threads (3, 8, 15, 15a)
having the same handed thread as the barrel rifling and
the external thread (3, 8, 15) of the projectile having

30 a thread pitch and thread length that is chosen to
allow the matching band (4, 16) provided with an
internal thread (8a, 15a) to be displaced from a
forward position in the launch direction (a) of the
projectile to a rearward position in the launch

35 direction (a) of the projectile, and that this movement
covers at least the same number of thread turns as the
number of turns in the barrel rifling over the entire
length of the barrel.



all ow the matching band (4, 16) provided with an
internal thread (8a, 15a) to be displaced froma

w0 ooorara4posi tion in the launch direction (a) PET/SERB07/000174
projectile to a rearward posi2pon in the |aunch
direction (a) of the projectile, and that this
moveneRBndeder srafereade t 6-3ameimuaheedof t¢ hrewsbdy the

L URRS ha tJ!?ccir}Led:l‘flfx’x? % BPE; el $PGFP§E{QS| 14188 5, ang

over the enti arre Barided
pr oPEERFRE (‘62 9P| Jetfﬁi%dffc@menaooayfﬂhé reatirdl,  which it

aCm@Bdlﬂ@ah@ any i9Re yoff 1Eeaids sbin,3 Haraoté¥iked in that
nded tq be fired fram a r|fled barrel, which it

5 °l eBTEIEREI 18I y PRSESEF spifn, TharBeI&t i 2 i n armour-
th@tekb&ngrOJE@td+@oﬁ@n§1§djhdﬁjy@ SU@ﬂcafibﬁgtablllzed on

?rg?gig%%ﬁ%ée%rgh ﬁ%s ﬁ?afggggﬁy Wg“fﬂb Yar §&reduireq the
i sbirred fimomudret bar rekthntheesticonofi ah dilseaaidd ngf sebot
di %cardlvﬂgl&ab% (7&%“’&%@ 4 E%%Qrﬁg§ aeme@%oe”z%; onto

t hr ead é onto e band an inte
10 ¢ hedgh( sahe enpref ngl $hemeivii rigs §6re%@§erﬂﬁé t hir eerrd (8a)

(8bn@fagt_1h@ dis€ps th NG ssahet-o (&}, being afh@dengih of the

? gned to ens e th t he band ég | eaves t he

¢ Falrﬁéngab?ﬁ‘ e} pPEiL8Eti PE i%eavedothe Sgpianed to
10enBamdedhptoﬁEetbbad(aeg)1@mw®ﬁd&@dﬂﬁﬁﬁﬂﬂﬂb&ddﬂ%abot as
nme d im5 characterized in
thggg P28g85g£?g)ﬁ8§$%§o€h ?% fracture lines (10)

15 whi ch ensure that the band (9) is broken up into
nuhbi, pl gaRaels phe ?eé% ihas fqeen tqﬁ%%%%@ bytEheembody the
dISC%L |ng sabot and t ereby eaves t

ccordin to Claim 9, characterlzed 'in that

its band (9) is provided with fracture lines (10) which
ensure that the band (9) is broken up into multiple

20 parts when it has been threaded by the discarding sabot
(7) and thereby leaves the latter.



