WO 2009/ 018905- 1 - PCT/ EP2008/ 005804 DESCRI PTION Projectile having a
gui de sabot and a pusher plate wth an accel erati on-optim zed openi ng
5 The invention relates to a projectile, in particular a sub-caliber
dart projectile, having a drag-stabilizing, conical fin assenbly with

a truncated- copi gaboyecesss 10 In practice, sub-calpchekppbosgetss®s
have a di scarding sabot in order to pull the projectile through the

weapon barrel, and therefore to tr%ﬁ?ﬂ % e fromthe discarding
sabot to the projectile. 15 A discarding s 68t such as this is
di scl osed, for exanple, in DE 43 30 417 C2. This has a segnmented,

essentially haij theNdhi SRk a S AoraBdadadph¥hds LIAERiith
whi ch is arranged on the QU|de at the rear. The, driving el enent

isin this case formed b§"28°@® %ﬁlﬂﬂ7ﬂﬁ§1WﬁF8ﬂ ARE R ential |y the

sanme contobr as the truncated-conical recess in the fin assenbly, and
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charge, which can Initrate nd 1's arranged at
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di scardi ng sabeghibBas the £isatantagd hhatuhberiadicid-an rekekBe
driving elenment is relatively conplex and that this driving el ement

is heavy (and the 30 proportion of dead load is therefore high). DE
37 35 48113 flor phrecworce, dissblosésbar spbeteadtbiers have a discarding

sabot in order to pull the projectile through the
weapon barrel, and therefore to transmit force from the
discarding sabot to the projectile.

15 A discarding sabot such as this is 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 therefcore 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 1s 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.



dart projectile having an end area in the formof a solid cone which
is arranged in a discarding sabot 35 which, at the rear, contains a
solid netal plate, in the formof a disk, as a driving element. This
netal plate is screwed into a segnented, cylindrical guide sabot. WO

2009/ 018905PCRHOERE0820986894 - 2 - This known dri vipgag @peaBBY 0bSsd SO
heavy and requires a relatively |arge anpunt of assenbly effort for

connection to the guide sabot. 5 Finally, DE 33 18 972 Al discloses a
di scardi ng sabot for a sub-caliber spinning projectile, which has a
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the formof a cup. In th case of t drivi enent
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propel | ant gagesnestisoni iy the fUAdLspBAE, Ng NMunition can act
directly og the rear planar end surface of the projectile. The side
wal I s of the driving el enent extend over nore than 20% 15 of the
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The invention is _based on the object of ‘speci oss
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Further particul a vantageous re i henmen Avention are
di scl osed in tR& éépéﬁ@éh@r%lhﬁm%r 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 alsoc 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 inventicon, this object is achieved by
25 the features of c¢laim 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
3% 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
el ement 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 dWPVRRGOEPERRMR is sinply in the form GETAEBBOPBAPRFEM v
met al plate which extends transversel y Wi th respect to the
| ongi tudi nal axis of a sabot which acts only as a guide sabot, whjich
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netal plate which is int or m of K having a central aperture
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pressure for the acceleration of the projectile in
addition to the plate, and drives the projectile
10 through the weapon barrel. The guide sgabot therefore
now acts only as a guide for the sub-caliber projectile
and can be made lighter in weight than conventional
discarding sabots, Particularly in the c¢ase of bklank
projectiles, this means that 1lighter-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 comnected in a
simple manner to the material used for production of
the guide sabot by extrusion coating its edge with the
material that is wused for production of the guide
sabot. The aperture hole, which is as 1large 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, in 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 smallex
than the maximum diameter of the truncated-conical

recess in the fin assembly which is not provided with



10 through the weapon barrel. The gui de sabot therefore now acts only
as a guide for the sub-caliber projectile and can be nmade lighter in
wei ght” t han conventional discarding sabots. Particularly in the case
of* bl ank projectiles, this neans that |ighter-weight blank 15

projectiles can beospgessomi | able. A driving el eneprseeboas,/dtssod N
the formof a separate annular disk is praduced easily and is |ight

in weight. Furthernore, particularly when using a guide 20 sabot
conposed of pkastée, This cavobds comarissd biid idysipfipbeopahhant t chatee
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annul ar di sk pestibtsila ihefigasi.pressure forces acting on a
considerably larger area of the conical fin assembly than if it were
to act only on a closed netal plate in the formof a disk. 30 If a
sl otted coni can fandegsserbepsise ugeddasenitering sfsept ysubncahilegr
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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 exemplaxyy embodiments of

discarding sabots according to the



recess in the fin assenbly which is not provided with WO

2009/ 018905PCT/ EP2008/ 005804 - 4 - slots. This avoids the possibility
of propellant charge gases energing through the slots, which are in
the formof grooves, at the side when the discarding sabot projectile
is fired. 5 | woordes/0on8®0BUre good centering of tkeTsEP20aBy0RE804
projectile, it has been found to be advantageous for the netal plate
which is in the formof a disk to have a recess on its side facing
the fin assembly of the 10 corriésfdtdiong pre}Eeti 92t or PradeFFbEsE ng
acconodation of the rear end arg&sRigddhenf thRemssenbly The netal plate
which is in the formof a disk can preferably be conposed of a

| i ght wei ght netal, for 15 exanple an alum num alloy or a nagnesi um

al l oy, or el sénnBygbee cbnpbséenefestaeairojctddrn biobedfnot enahyld or
accel eration of §uBz6akiD@h ahkVerBEEEEELE! £ cPWaRl 5O £Pfed from a
accel eration of sub-caliber blank projectiles. 20 In the case of
projectiles i A2 cHUPhe GHPJePEIBBELTLS coffectad FBPTRRLERRT nldft
the drive parprwijaceitasizng €overexanplies @efeyaabl eff astddie nehal a

pl ate which i%abgtthej,for %%ha d%)ggtiglfave &}y&ﬂ&r atéﬁézhrrecﬁl&% at
the rear for faorce-fitfting connection o fhe casing cover, 25 w i)
t he attachnmenPrp2eall bxt4 ushontkdareal wi e tdar trepreriedtidfe ttheasasi ng
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be expl ai ned wheh reefrer ende aresf | gir e idawmthi phojectile 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 1s 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 lengitudinal
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 1is 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 its side



Figures 1 and 2show | ongi tudi nal sections through

t woexenpl ar yenbodi nent sof di scardi ng sabots according to the WD
2009/ 018905PCT/ EP2008/ 005804 - 5 - invention,with dart projectiles
arranged in them In Figure 1, 1 denotes a projectile which, for

exanple, 5 isya 32809pp1dé@nk projectile which can erl/Epedobyoos804
tank gun. The projectile has a sub-calilger. dart projectile 2, for

exanpl e conposed of steel, and a sabot 7 which partially surrounds
the dart proj éetithe 2he Afit hessaerly theofatte @aajtegroljecRihas2a idr
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addition, a tracer ch f ocated in e rear end area o
dart prolectlﬁénzasﬁﬁ@b b3 %feferably adhesi vely bonded in. 15 As a
gui de sabot for the prolectlle 1, the sabot 7 is essentially conposed

of an essenti hollo drlcal astl
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at the edge inarec orm of  a annular gr oove,
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material of the gthdepsdbelidnt3Gharge gases acting on the immer
walls of the fin assembly 4.

15 Figure 2 shows a further exemplary enbodiment 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

20 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

25 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

30 projectile drive part, which is not iliustrated, 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
35 on the outside in the edge of the conical £in
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



The driving elenent 8, which is in the formof a disk, has a central
aperture hole 11 whose dianeter 12 is as |large as possible but is

| ess than the maxi num di aneter 13 of the truncated-conical recess 5
in"the 35 fin assenbly 4. W) 2009/ 018905PCT/ EP2008/ 005804 - 6 -
facing the fiwoageeabbyssio®f the dart projectile 2pcirgEpRoberyboskiag
acconodation of the rear end area of t-heg f-in assenbly 4. 5 After the
di scardi ng sabot projectile 1 has been fired, the propellant charge
gases whi ch arecesened i Whink cwansspshdbngheeagoampberellPpush the
agai nst the dpp¥i-pgrée! €HEN1118,: VRGN ihg11BntEE B PriRLfe & 1dicgky7and
against the inner walls of the conical fin assenbly 4, as a 10 result
of which the dart projectile 2 is accelerated both indirectly via the
driving element 8 and directly by the propellant charge gases acting
on the inner walls of the fin assenbly 4. 15 Figure 2 shows a further
exenpl ary enbodi nent of a projectile | with a guide sabot 7
according to the invention. In this case, the sane reference synbols
have been used for those conponents which carry out the sanme function
as the conmponents in the exenplary 20 enbodinent illustrated in
Figure 1. As can be seen fromFigure 2, the driving elenent, which is
identified by the reference synbol 80 there, has a tubul ar attachnent
15 at the rear on the netal 25 plate 8, which is in the formof a

di sk. A casing cover 16, which is conposed of plastic or rubber, is
nol ded onto this attachnent 15 and, during the assenbly of the

prefabricated discardi ng 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 in the formof grooves
and are incorporated



35 on the outside in the edge of the conical fin assenbly 4' in order
to prqduce a conpensating spin during the flight of the dart
projectile 2'. However, these slots 17 do not extend into the
truncat ed- coni cal WD 2009/ 018905PCT/ EP2008/ 005804 - 7 - recess 5,
whi ch neans t et 20be/0igees er 12 of the aperture heke/ib2068n005804

i nfluenced by these slots 17. WD 2009/ @18905PCT/ EP2008/ 005804 - 8 -
List of reference synbols 1,1'Projectile 5 2,2 Projectile, dart
projectile 4,4 Fin assenbly, conical fin assenbly

List of reference symbols

1,1 Projectile
5 2,27 Projectile, dart projectile
4,4- Fin assembly, conical fin assembly

Truncated-conical recess

Tracer charge

10 7,7 Guide sabot
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



5Truncat ed- coni cal recess 6Tracer charge 10 7, 7' Gui de sabot 8Driving
el ement, nmetal plate 8 Metal plate 9Longitudinal axis 10Recess in the
form of an annul ar groove 15 11Aperture hole 12D aneter (aperture

hol e) 13Maxi num di anmeter (truncated-conical recess) 1l4Recess
15At t achment 20 16Casi ng cover 17S| ot-®B0Driving el ement

CLAIMS:

1. A sub-caliber projectile for a dart projectile, having a drag-stabilizing,
conical fin assembly provided with a truncated-conical recess, wherein the sub-
caliber projectile comprises:

(a) a segmented, essentially hollow-cylindrical guide sabot; and

(b) a driving element connected to the guide sabot at a rear portion of the sub-
caliber projectile;

wherein the driving element is a flat, annular metal disk having first and second
flat, parallel major surfaces that both extend transversely with respect to a
longitudinal axis of the guide sabot;

wherein the disk is mounted at an edge of the sub-caliber projectile in a recess,
wherein the recess is an annular groove formed in an inner wall of the guide
sabot;

wherein the disk has a central aperture hole extending between the first and
second flat, parallel major surfaces; and

wherein the diameter of the central aperture hole is as large as possible but is

less than a maximum diameter of the truncated-conical recess formed in the fin

assembly.

2. The projectile as claimed in claim 1, wherein the fin assembly is a slotted
conical fin assembly, and wherein the diameter of the central aperture hole

formed in the disk is less than the maximum diameter of that portion of the



-9- CLAIMS: 1.A sub-caliber projectile for a dart projectile, having
a drag-stabilizing, conical fin assenbly provided with a

truncat ed-coni cal recess, wherein the sub-caliber projectile
conprises: (a) a segnented, essentially hollowcylindrical guide
sabot; and (b) a driving el enent cordtted to the gui de sabot at a
rear portion of the sub-caliber projectile; wherein the driving

el enent i -ann i V] I :
par al | el l?n%rfcgfrtécgh?r?lg@e@c? P%%’?S %ﬁ%%%ﬁejﬁ%ﬁﬁ %‘%%r?i%}gﬁégﬂ/bd \?mafépdyg%%deg{'thto
a longitudinal axis of the guide sabot; wherein the disk is nounted
at an ed °§f the sub-caliber projectile in a recess, wherein the

recess is_an annul ar, groove forned, in an i nner wall of, the guide
sabot ; wher ei nl ieh@rYPEile nas '@gﬁt narlalpef ¢ M&@“ﬂﬁl%ee@@ n'&ﬁ'%g?’ petSREen
the first and second flat, parallel mmjor surfaces; and wherein the
di anet er @$pased eptside oipee dinkefaptidethesfimmgssammly aidhpsiast projediilg fars

| ess than a maxi mum di aneter of the truncated-conical recess forned

i n the fiintedsskinglagcordnbaatipn of ecedr endaareal ditimetin aasehblym 1, wherein
the fin assenbly is a slotted conical fin assenbly, and wherein the
di aneter of the central aperture hole forned in the disk is I ess than
t he maxi mum di aneter of that portion of the

4, The projectile as claimed in claim 1, wherein the disk comprises a
lightweight metal.
5. The projectile as claimed in claim 1, wherein the hollow-cylindrical guide

sabot comprises plastic.

6. A sub-caliber projectile for a dart projectile, having a drag-stabilizing,
conical fin assembly provided with a truncated-conical recess, wherein the sub-
caliber projectile comprises:

(@) a segmented, essentially hoilow-cylindrical guide sabot; and

(b)  a driving element connected to the guide sabot at a rear portion of
the sub-caliber projectile;
wherein the driving element is a metal disk that extends transversely with respect
to a longitudinal axis of the guide sabot,
wherein the disk is mounted at an edge of the sub-caliber projectile in a recess,
wherein the recess is annular groove formed in an inner wall of the guide sabot;

wherein the disk has a cenfral aperture hole, wherein the diameter of the central



-10- truncated-conical recess fornmed in the fin assenbly that is not
provided with slots. 3. The projectile as clainmed in claim1, wherein
the di sk has a recess disposed on a side of the disk facing the fin
assenbly of the dart projectile for interlocking accommobdati on of a
rear end area of the fin assenbly. 4.-1the projectile as clained in
claim1l1, wherein the disk conprises a lightweight netal. 5. The

projectile as clained in claiml,. wherein t hol | ow-cyl i pdrical

U te. sapgR SR IS Bt ude A Potyble iy Teaa Fad HREPELT fhef o the
dart projectile, having a dr ai%-st_abi | izing, conical fin assenbly
provi ded WiRdpted-oRicakiesasT trmediin the s assamlly.ednd t he sub-cal i ber
projectile conprises; b‘t’wga) a segnented, essentially .
hol | ow cyWhewgin te digkihgs & ar atigghment dispppgd gt arreer pgrtioncatdhe disk
connected to the guide sabot at a rear portion of the sub-caliber
proj ecti | fer pvdwédiegra {dree-fttingi cupnetioreid ai castngnedvaelr inliosdert thatoneetetinds
transversely with respect to a longitudinal axis of the guide sabot,

wher ei n tdadesakotite anprofctidk @iveasaredge of the sub-caliber projectile
in a recess, wherein the recess is annul ar groove forned in an inner

wal | of the guide sabot; wherein the disk has a central aperture
hol e, wherein the dianeter of the central aperture hole is as |arge

as possi b}.e b.ulth | %rcggétﬁet{?%la’?mgﬁxfnmdmirﬂ! Q,HWh%Fei fth%h8i35 has a recess
truncat ed-coni cal 'recess fornmed In the tin assenbly, an
disposed on a side of the driving element facing the fin assembly of the dart

projectile for interlocking accommeodation of a rear end area of the fin assembly.

8. The projectile as claimed in claim 2, wherein the disk comprises a

lightweight metal.

9. The projectile as claimed in claim 3, wherein the disk comprises a

lightweight metal.

10. The projectile as claimed in claim 7, wherein the disk comprises a

lightweight metal.

11.  The projectile as claimed in claim 5, wherein the plastic of the hollow-

cylindrical guide sabot is a fiber-reinforced polyamide.



wherein the disk has a tubular attachnent disposed at a rear portion
of the disk for providing a force-fitting connection to a casing
cover in order to connect the guide sabot to a projectile drive part.
7. The projectile as claimed in claim wherein the disk has a recess
di sposed on a side of the driving el énméht facing the fin assenbly of
the dart projectile for interlocking accommodati on of a rear end area

&lfm? Q?Sfi 2 F?ﬂi@@’%#i‘%gé odi F%OE‘?‘OJ:?E'?““ %V*Fe?‘?'ﬁ'tﬂérfﬁ%%ﬁ’dp%é?%ﬁq aF*I or
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a lightweight netal. 11. The projectile as clainmed in claimb5,
wherein the plastic of the hollow cylindrical guide sabot is a
fi ber-reinforced polyam de. -12- 12.The projectile as clained in

claim1l, wherein the first and second maj or surfaces extend radially
inward froman outer peripheral edge of the disk.



