WD 2009/ 018905 PCT/ EP2008/ 005804 DESCRI PTI ON Projectile having a guide
sabot. and a pusher plate with an acceleration-optim zed opening 5 The
invention relates to a projectile, in particular a sub- caliber dart

proj ectil e, haV|n a dra% stabilizing, conical fin_assenbly w

truncat ed- coMQ Z00840II0510 | n practicel sub- calleFTﬂﬁﬁFQ@@/P8§aﬁéve a

di scardi ng sabot |n order to pull the projectile through the weapon
barrel, and therefore to transmt fpeserfpprothe discarding sabot to the
projectile. 15 A discarding sabot such as this is disclosed, for exanple,
in DE 43 30 417 C2. This has a segnented, essentially hollowcylindrical
gui de sabot aPmoiectdileimgvihenenguidie cbabst candngepushethplgtuedeishbot at
the rear. The driving el SoSABE: 0 a netal plate
whi ch has essentially th%ﬂggé%éggﬁggﬁgha%pt. ei€ nggateﬁ conical recess in
the fin aSsenbly, and has a relatively snmall aperture hole in order to
gnite the Ligceinhiaios wigBecaRobe ifidjaled by presautecuand bs
arranged at the rear, _1n the projectile, whe he " 25 projectile s flred
Thi s known dumm@@ab@ﬂr%a@r%%cm%%dvlawa@@ BhafradriséapridddéiiPon of the
driving el eme¥niic1r eliat iae] ab GORRI X And-driait ddisorfirdan nelisgrent i s
heavy (and the 30 proportion of dead load is therefore high). DE 37 35 481
Al furthernore discloses a sub-caliber dart projectile having an end area
in the foom am aprsetide cosabwhinthbes amcgrged ligys ehakscar diikgasaholy

sabot in order to pull the projectile through the

v

weapon barrel, and therefore to transmit force from the

discarding sabot to the projectile.

15 A discarding sabot such as this 1is disclosed, for
example, in DE 43 30 417 C2. This has a segmented,
essentially hollow-cylindrical guide sabot and a
driving element which is arranged on the guide sabot at
the rear. The driving element is in this case formed by

20 a metal plate which has essentially the same contour as
the truncated-conical recess in the fin assembly, and
has a relatively small aperture hole in order to ignite
the tracer charge, which can be initiated by pressure
and is arranged at the rear in the projectile, when the

25 projectile is fired.

This known discarding sabot has the disadvantage that

the production of the driving element is relatively

complex and that this driving element is heavy (and the
30 proportion of dead load is therefore high).

DE 37 35 481 Al furthermore discloses a sub-caliber
dart projectile having an end area in the form of a
solid cone which is arranged in a discarding sabot
35 which, at the rear, contains a solid metal plate, in
the form of a disk, as a driving element. This metal
plate is screwed into a segmented, cylindrical guide

sabot.



35 which, at the rear, contains a solid netal plate, in the formof a disk
as adriving elenent. This netal plate is screwed into a segnented,
cylindrical guide sabot. WO 2009/018905 PCT/ EP2008/ 005804 2 This known
driving elenent is also heavy and requires a relatively |arge anmount of
assenbly ef f ¥t 2080/0d8808cti on to the gui de sabot.PSTEERZ00$/005884 13 972
Al discloses a discarding sabot for a s&ib=caliber spinning projectile,

whi ch has a guide sabot and a driving elenment which is connected to it and
isinthe formof a cup. In this case, the base 10 of the driving el enent
has a rel ati qaliy Kotk wadilviang ehaserah fpedlsw ehbave, agtichethatresha
propel |l ant gases.on .firi t he corresponding nunition can.act, directly on
t he rear p|aﬁ§ra§ﬁ3e§3kfaggr8? tﬁ%mﬁ?g?ecpﬁle.a%%%mgﬁ e %&ﬁ%%f(ﬁ ﬁ?ﬁe
driving el eneonnextems dwerthmmomitdeasa2@%.15 of the length of the entire
spinning projectile. This driving element in the formof a cup is also
relatively conplex to produce, and is heavy. The invention is based on the
obj ect of spé&dinmiliyy &PE 283pdsSsible by discposesce t esdarding sedeent

easily and  sugh ghab,its.webahbt Ls;highteroihpnthat of,knawn pgompar abl e
di scardi ng sabots. According to_the invention, this object is achieved by
25 the feat uddddst s@Ramand purdRkYinar ¢ et | YRi6hvaft §§856S CEES itRenment s

of the inventicona & 4li 561 eaedfoich bife -depgndert €haéNBase, the base
10 of the driving element has a relatively thick wall and

has an aperture bore, such that the propellant gases on

firing the corresponding munition can act directly on

the rear planar end surface of the projectile. The side

walls of the driving element extend over more than 20%

15 of the length of the entire spinning projectile. This
driving element in the form of a cup is also relatively

complex to produce, and is heavy.

The invention is based on the object of specifying a
20 possible way to produce the driving element easily and
such that its weight is lighter than that of known

comparable discarding sabots.

According to the invention, this object is achieved by
25 the features of claim 1. Further particularly
advantageous refinements of the invention are disclosed

in the dependent claims.

The invention is essentially based on the idea that a
30 driving element is arranged behind the projectile and
is designed such that it pushes the projectile through
a weapon tube or barrel, and is not drawn out of the
weapon barrel by a discarding sabot, in the known
manner. The driving element is simply in the form of a
35 preferably metal plate which extends transversely with
respect to the longitudinal axis of a sabot which acts
only as a guide sabot, which metal plate is in the form

of a disk and is mounted at the edge in a recess, which



The invention is essentially based on the idea that a 30 driving element is
arranged behind the projectile and is designed such that it pushes the
projectile through a weapon tube or barrel, and is not drawn out of the
weapon barretwobgoasdiossandi ng sabot, in the known pempEP200B£0dBE804Ng
element is sinply in the formof a 35 preferably netal plate which extends
transversely with respect to the longitudinal axis of a sabot which acts
only as a guiide izabidtg fdwrcho fretnl aphatlari grioeviche ifrortpe ofinnedi wkhladnd is

mounted at tBe ade §fider eeeRy vhioh VD200 018902 BClEA008 09804 3
is in the formof an annular groove, in the inner wa of the guide sabot,
with the nmet&hepifara Wi éh ik maving fareepiral dRRRY RayPngoiecwhPFgl

aperture hol gipheser dianky elal§eags! dbe8iBS ePOERItblies Pl snkgsenthan the
5 maxi rum di ameter of_ .the internal cone of the truncated- conical recess in

the fin asseMBFyMUPhEigRates Gf dihs THRmA! fFaite eobnsbrutteacphethi s way

usesht heI gas coﬁﬁ%&%urr%cféy’shtih@ aﬁ@ekeflabis@@n@flyt.hﬁmt{] Oirﬁﬁlﬁéﬁoﬂtlj nofaladi t ihon
to the plate, a riyes the projectile 10 through the weapon.barrel. The
gui de sabot PHEF&For BLaRGw SEPSCBRESHs B quite®  AiFY heSRib- ¢RA bErS
projectile améscamebefnadetheghterelarawight dihartheonyentjieandlle diacar di ng

sabots. Particul.arly in the.cas | an preojectile thi.s hat
| i ght er - wei gﬁt%%él%ér?é r%g p(re%}eec?ﬁ?fge%g’can % ncg%jle&éd%/ai ?ggl eprﬂg%r%i@\ill%g
el enent BUchtagoughs tlret heaorm bérael seFdreat guadaulsabali skhiegeppoduced

easily and igqlj gt s igh MBI Gty A ADCENPT EnePRLBLEYL 8HLY WPBFeHElRG a guide
and can be made lighter in weight than conventional
discarding sabots. Particularly in the case of blank
projectiles, this means that lighter-weight blank

15 projectiles can be made available.

A driving element such as this in the form of a
separate annular disk is produced easily and is light
in weight. Furthermore, particularly when using a guide
20 sabot composed of plastic, it can be connected in a
simple manner to the material used for production of
the guide sabot by extrusion coating its edge with the
material that 1is used for production of the guide
sabot. The aperture hole, which is as large as
25 possible, in the annular disk results in the gas
pressure forces acting on a considerably larger area of
the conical fin assembly than if it were to act only on

a closed metal plate in the form of a disk.

30 If a slotted conical fin assembly is used as the fin
assembly, 1in which slots which are in the form of
grooves and are inclined at the edge are incorporated
in order to provide the projectile with a certain
compensating spin after being fired, the diameter of

35 the aperture hole in the metal plate which is in the
form of a disk can be chosen such that it is smaller
than the maximum diameter of the truncated-conical

recess 1in the fin assembly which is not provided with



20 sabot conposed of plastic, it can be connected in a sinple manner to the
mat eri al used for production of the guide sabot by extrusion coating its
edge with the material that is used for production of the guide sabot. The
aperture hole, which is as large as 25 possible, in the annul ar disk results
in the gas PPe2802d08808s acting on a consi der abl FCFAEFEP08/ 885804 t he
conical fin assenbly than if it were to 4ct only on a closed netal plate in

the formof a_disk. 30 If a slotted conical.fin assenbly_is used as the fin
SRR LS A A e SRR e S SRR M R A
at the edge @ueecisneargroriaicedthrcugir ddte tol groyviwlei ¢heapeojectihke fuirtch a

certain co nsatin pi n_aft being fired, the dianeter..of 35 th
aperture horg%ingfﬁggﬁéfalagla?%ewh%%é%isyqﬁytlﬁge'fggﬁfggd59ﬁ sﬁaégn be
chosen such thatgectiils smalfligred.t han t he maxi num di aneter of the
truncated=conical recess in the fin assenbly which is not provided with WO
2009/ 018905 PCT/ EP2008/005804 - 4 slots. This avoids the possibility of

propel | ant char gerdefasés esmsgiag Jomdouggnteleing ord, Wike clhudrcalabele form

of grooves, al-Jfaeilde whenithe disgarding sabobe PLQISSLibELS friked. 5 In
order to ensure good centering of the sub-caliber projectile, 1t has been
found to be &PPafiSiGdolrlde® Wihehmifallpltiee MAFEHPE s2i AlehetPolRVEF a di sk

to have a recessc@8silon side fAdangfddendi rhasseibl Wseferts 10f the
CorreSpOT8|n%&%ggg%gﬂdf%gf§¥ojég€gigfk£g ?gggg?gg 388 accomodation

of the rear end area of the fin assembly.

The metal plate which is in the form of a disk can
preferably be composed of a lightweight metal, for
15 example an aluminum alloy or a magnesium alloy, or else
may be composed of steel. It can be used not only for
acceleration of sub-caliber live projectiles, but also

for acceleration of sub-caliber blank projectiles.

20 In the case of projectiles in which the guide sabot is
connected to the casing of the drive part via a casing
cover, it is preferable for the metal plate which is in
the form of a disk to have a tubular attachment at the
rear for force-fitting connection to the casing cover,

25 with the attachment being extrusion-coated with the

material of the casing cover.

A type of pusher plate with an acceleration-optimized

opening is proposed.

30
Further details and advantages of the invention will
become evident from the following exemplary
embodiments, which will be explained with reference to
figures, in which:
35
Figures 1 and 2 show longitudinal sections through
two exemplary embodiments of

discarding sabots according to the



of the rear end area of the fin assenbly. The netal plate which is in the
formof a disk can preferably be conposed of a |lightweight nmetal, for 15
exanpl e an alum num alloy or a magnesium all oy, or else nay be conposed of
steel. It can _be used not only for acceleration of _sub

proj ectil es, "Ru0QP4H18085 accel eration of sub- CallggF/EP§HQ85P8F§8€I|es 20
In the case of projectiles in which the Jui de sabot is connected to the

casing of the drive part via a .casi cover (S referabl.e for the netal
plate which is in the forn1of'¥9cﬁ%§%qgj ha&gté'tu§3 & aPESIRTEATSSt the
rear for force-fitting connectiaoramyddercasiamg cover, 25 with the
attachnent being extrusion-coated wwth the nmaterial of the casing cover. A
type of pusher plate with an accel eration-optim zed opening is proposed. 30
Furt her det aillhs Fagiradviantlagésnotfes he prveettohewhichpefome exaimgdst from

the fol I oy nqs%ermﬂicﬂraﬁn smlgﬁﬁl 5%?%@\5\_%0%%}1' &8 exp! piped w-bR Leference

to figures, in whi ures show | ongi tudi nal sections through
two exenpl ar yra&fbodHent sT]é*P Bred8FELAG s&IF6t s accorBi Aglibetrhe dAD

2009/ 018905 B@UJ%%%QQ%/ 00580801 5 extdiMEId | @BmpWiskl daft Probect ids aarranged

in them In F| re 1 il e which r ex |
the % € "7 deggggs aparélaaﬁ € sué%oun S € aﬂg € dart

projectile 2. At the rear, the dart projectile 2 has a
10 conical fin assembly 4, with a truncated-conical
recess 5. In addition, a tracer charge 6 is located in
the rear end area of the dart projectile 2, and is

preferably adhesively bonded in.

15 As a guide sabot for the projectile 1, the sabot 7 is
essentially composed of an essentially
hollow-cylindrical plastic, for example a glass-fiber-
reinforced plastic, comprising two half shells
(segments). A driving element 8 which is surrounded by

20 the guide sabot 1is located at the rear of the guide
sabot 7. The driving element 8 is formed by a metal
plate (for example composed of an aluminum alloy) which
extends transversely with respect to the longitudinal
axis 9 of the guide sabot 7 (and therefore of the dart

25 projectile 2 as well), and is in the form of a disk.
The driving element 8 is mounted at the edge in a
recess 10, which is in the form of a annular groove, in
the guide sabot 7, for example by extrusion coating
with the material of the guide sabot 7.

30
The driving element 8, which is in the form of a disk,
has a central aperture hole 11 whose diameter 12 is as
large as possible but 1is less than the maximum
diameter 13 of the truncated-conical recess 5 in the

35 fin assembly 4.

As can seen from Figure 1, the driving element 8 which

is in the form of a disk has a recess 14 on 1i1ts side



5 is a 120 mm bl ank projectile which can be fired froma tank gun. The
projectile has a sub-caliber dart projectile 2, for exanple conposed of

steel, and a

the rear,

sabot 7 which partially surrounds the dart projectile

2. At

the dart projectile 2 has a 10 conical fin assenbly 4, with a

truncat ed- coMPc@0097/8d89955. I n addition, a tracer 863158290ﬁ409588ﬂed in

the rear end area of the dart projectrféSZ- and is

bonded i

essential |y &66pHde
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preferably adhesively
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13 of the truncated-conical recess.5 in the 35 fin assenbly 4

15

20

25

30

35

result of which the dart projectile 2 1s accelerated
both indirectly via the driving element 8 and directly
by the propellant charge gases acting on the inner
walls of the fin assembly 4.

Figure 2 shows a further exemplary embodiment of a
projectile 1’ with a guide sabot 7’ according to the
invention. In this case, the same reference symbols
have been used for those components which carry out the
same function as the components in the exemplary

embodiment illustrated in Figure 1.

As can be seen from Figure 2, the driving element,
which is identified by the reference symbol 80 there,
has a tubular attachment 15 at the rear on the metal
plate 8’, which is in the form of a disk. A casing
cover 16, which is composed of plastic or rubber, is
molded onto this attachment 15 and, during the assembly
of the prefabricated discarding sabot projectile 1’, is
connected to the outer surface of the casing of a
projectile drive part, which is not illustrated, in a

manner which is known per se.

Furthermore, the reference symbol 17 denotes slots
which are in the form of grooves and are incorporated
on the outside in the edge of the conical fin
assembly 4’ in order to produce a compensating spin
during the flight of the dart projectile 2’'. However,

these slots 17 do not extend into the truncated-conical



As can seen fromFigure 1, the driving element 8 which is in the formof a
disk-has a recess 14 on its side WO 2009/018905 PCT/ EP2008/ 005804 6 facing
the fin assenbly 4 of the dart projectile 2, for interlocking acconodation
of the rear end_area of the fin assenbly 4. 5 After the _discarding, sabot
projectile 1"Ra29884Q18PPd, the propel]ant chargepﬁgéggzﬁﬂﬁéﬂoapg4forned
in the corresponding weapon barrel push/ against the driving elenent 8,
which is in the formof di sk, and against . the inner walls of. the conical
fin assenbl y #COES ab10 FRLTR( M Rthi cRhe BEr (OBPRT6RY | 1% 2 4% 4BEel or at ed
bot h i ndi recebgrtuaet heldr ildi ig eloemamtf 18 caaetddibyedthlese Blddre Ipr.opel | ant
charge gases acting on the inner walls of the fin assenbly 4. 15 Figure 2
shows a further exenplary enbodinent of a projectile 1' with a gui de sabot
7' according to the invention. In this case, the same reference synbols
have been used for those conponents which carry out the sane function as
the conponents in the exenplary 20 enbodinent illustrated in Figure 1. As
can be seen fromFigure 2, the driving elenment, which is identified by the
reference synbol 80 there, has a tubular attachnment 15 at the rear on the
metal 25 plate 8, which is in the formof a disk. A casing cover 16, which
is conposed of plastic or rubber, is nolded onto this attachnent 15 and,
during the assenbly of the prefabricated discarding sabot projectile 1', is
connected to the outer surface of the casing of a



30 projectile drive part, which is not illustrated, in a manner which is
known per se. Furthernore, the reference synbol 17 denotes slots which are
i.n the formof grooves and are incorporated 35 on the outside in the edge
of the conical fin assenbly 4" in order to produce a conpensating spin
during the fWPgROO08Y 01880Fart projectile 2'. HO\A/eveP?T/gBBQQ%F’Bg@f? do not
extend into the truncated-conical WO 20089/018905 PCT/ EP2008/ 005804 7

recess 5, which neans that the dianmeter 12 of the aperture hole 11 is not

i nfluenced by these slots 17. WD 2009/ 018905 PCT/ EP2008/ 005804 - 8 List of
reference synbols 1,1 Projridt |ef reféerenvematbdrs dart projectile 4,4
Fin assenbly, conical fin assenbly 5 Truncated-conical recess 6 Tracer
charge 10 7,7' Quide sabot 8 Driving elenent, netal plate 8 Mtal plate 9
Longi t udi nal laxXi’'s 10PRedgesxiile the form of an annul ar groove 15 11 Aperture

hole 12 E@lzn%égr, (ap?tigpre%tﬁqleq) d]a?ftw@go%@tqil%mt er (truncated-conical

recess) cess 1 t achnent
4,4 Fin assembly, conical fin assembly
5 Truncated-conical recess
6 Tracer charge
10 7,7 Guide sabot
8 Driving element, metal plate
8’ Metal plate
9 Longitudinal axis
10 Recess in the form of an annular groove
15 11 Aperture hole
12 Diameter (aperture hole)
13 Maximum diameter (truncated-conical recess)
14 Recess
15 Attachment
20 16 Casing cover
17 Slot

80 Driving element



20 16 Casing cover 17 Slot 80 Driving el ement WO 2009/ 018905

PCT/ EP2008/ 005804 9 PATENT CLAIMS 1. A sub-caliber projectile (1; 1'), in
particular 5 for a dart projectile (2; 2'), having a drag- stabili zing,
conical fin wesgobdbyofdeod' ) with a truncated-conigetr/eegess/06580dhavi ng
the followng features: 10 a) the projectile (1, 1') has a segnented,
essentially hollowcylindrical guide sabot (7) and a driving elenent (8;
80), which is connected to the guide sabot (7) at the rear; 15 b) the
driving elenment (8; 80) is essenti ﬁﬁ 4ﬁ g formof a netal plate, which
extends transversely with respect to the ongltudlnal axis (9) of the

di scarding sabot (3; 3 ) isinthe formof a disk and is nmounted at the

d 1 f: | th
edge in a regess £10),, éé(y}o%%threm i .a 20, anny %?gng‘f?aﬁ' nthe

i nner wall of the QUIde sa he driving el eme
central aperf@fe ahol%ﬁ{&l)Pr@ﬁ§§élé?anéﬁbr (42)/is éylpargéiasd5@§5|ble 25

but is |ess EB§511B§1H§X'”EEthéﬁEt%ﬁn(l%ks%&&Hﬂe t(@nca4ep cenigal grecess
(5) inthe fin assemhly (4)._. 2. The pagjectlle as claimed in_claim1,

char act eri zeBFFRCRRSE; CpplFﬁé f FRCESSentlDy «(4'DAYING n Boe t hECHbPHHBE a
slotted coni eahtfirBsassenbly, the diameter (12) of the aperture hole (11)
in the driving
10 a) the projectile (1, 1) has a segmented,
essentially hollow-cylindrical guide sabot (7) and a
driving element (8; 80), which 1is connected to the

guide sabot (7) at the rear;

15 Db) the driving element (8; 80) is essentially in the
form of a metal plate, which extends transversely with
respect to the longitudinal axis (9) of the discarding
sabot (3; 37), is in the form of a disk and is mounted
at the edge in a recess (10), which is in the form of a

20 annular groove, in the inner wall of the guide sabot
(7):

c) the driving element (8; 8’) has a central aperture
hole (11), whose diameter (12) is as large as possible
25 but is less than the maximum diameter (13) of the

truncated-conical recess (5) in the fin assembly (4).

2. The projectile as claimed in claim 1,
characterized in that, if the fin assembly (4’) is in
30 the form of a slotted conical fin assembly, the
diameter (12) of the aperture hole (11) in the driving
element (8’), which is in the form of a disk, is less
than the maximum diameter of that area of the
truncated-conical recess (5) in the fin assembly (4)

35 which is not provided with slots.

3. The projectile as claimed in claim 1 or 2,

characterized in that the driving element (8; 8’) which



elengnt (8') , whichis in the formof a disk, is less than the maxi num
di aneter of that area of the truncated-conical recess (5) in the fin
assenbly (4) 35 which is not provided with slots. 3. The projectile as
clainmed in chei ppdopoirdsoscharacterized in that thepgryEPRgog)e08804(8;, 8')
whi ch WO 2009/ 018905 PCT/ EP2008/ 005804 1¢ 10 is in the formof a disk, has
a recess (14) onits side facing the fin assenbly (4; 4') of the
correspondi n@s ﬁmoj:eet 'tEbem fo(fr ai ritiesk ocHeisnga acsonglation @rﬁ ibe séde end

area of the tin proj tile a in_one of
claims 1 to g ﬁaracet eri zedil kaﬁayt tfi: |V|§g eherre(?1 %Sggg?mgv\hl chis
in the formpfoaediske, |sfcc©n‘pnt:,edlgf:kangl |agmqmd@h:thmt af. ti®: 5redhe
projectile agnal gir,ggdo tgge %E@b%l tQ@.44 . characterized in that the

hol | owcyl i ndrica gw I'S orrposed of plastic, preferably of
fiber- rdnforced polyamde 15 . The projectile as clalrred in one of
claims 1 to p, c@ﬁé%&%ﬁb&%@lbﬂatsh%tlatl%ddrllnwd‘f& denenigd 1, téﬂ"hBCh is in
the formof a dis has tubul ar attachment, (15) at the rear

force-fitting EBﬁﬁEEFFGﬁdt olB cHRatg D c s inh) elemegitder 8t o @o?mect t he
di scardi ng sahoth (B8s) itr0 @ner ofeehi | ¢f did vaiBRIt.is composed of a

lightweight metal.

10
5. The projectile as claimed in one of claims 1 to 4,
characterized in that the hollow-cylindrical guide
sabot (7) is composed of plastic, preferably of fiber-
reinforced polyamide.

15
6. The projectile as claimed in one of claims 1 to 5,
characterized in that the driving element (8’), which
is in the form of a disk, has a tubular attachment (15)
at the rear for force-fitting connection to a casing

20 cover (16), in order to connect the discarding sabot

(3') to a projectile drive part.



