13 MARCH 2006 5 10 15 Projectile and Method for Producing It The invention
relates to a projectile in accordance with claim1, and to a nethod for
producing it in accordance with claim8. 20 Projectiles of this18)peREHL006
intended to disaggregate in flight, or to detonate, and are also called
"air bursting nunitions", abbreviated as ABM Projectiles which detonate in
flight have a tinmed fuse, revolution fuse or proximty fuse. The | ocation

or the time of detonation should be selectable, or adjustable. Wth nore
recent 25 projectiles the setting of the tinme of detonation, or the length
of the fuse, is no I|onger manually performed prior to |oading, but
automatically, either during feeding, or in the cartridge storage, or by an
i nductive signal transm ssion at the muzzle of the weapon upon firing. The
projectiles have special devices for receiving the signals and, via an
energy source, for operating a logical ignition device and for delivering 30
the electrical energy required in the projectile for triggering the

det bnation. The demands made on such projectiles are nunerous. For one, the
effective mass delivered to the location of the detonation should be as

| arge as possible for obtaining a satisfactory effect, and the projectile

pi eces being 13 MARCH 2006 created by the detonation should have the
greatest possible velocity; inter alia, this requires a high drive pressure
on the projectile base, which nust be nmade sturdy, a |arge axi al

accel eration and a high nuzzle velocity, so that the speed of rotation and
the acceleration of the rotation are al so high, The programuabl e device with
t hel5 energy source and the | ogic nodul e nust operate dependably and
correctly. Furthernore, the non-effective nass, part of which are the
programmabl e device, in particular the receiver coil, the energy source and
the | ogi ¢ nodul e, nust

15
Projectile and Method for Producing It
The invention relates to a projectile in accordance with claim 1, and to a method
for producing it in accordance with claim 8.
20

Projectiles of this type are intended to disaggregate in flight, or to detonate, and
are also called "air bursting munitions", abbreviated as ABM. Projectiles which
detonate in flight have a timed fuse, revolution fuse or proximity fuse. The location
or the time of detonation should be selectable, or adjustabie. With more recent

25 projectiles the setting of the time of detonation, or the length of the fuse, is no
longer manually performed prior to loading, but automatically, either during feeding,
or in the cartridge storage, or by an inductive signal transmission at the muzzle of
the weapon upon firing. The projectiles have special devices for receiving the signals
and, via an energy source, for operating a logical ignition device and for delivering

30 the electrical energy required in the projectile for triggering the detonation.

The demands made on such projectiles are numerous.

For one, the effective mass delivered to the location of the detonation should be
as large as possible for obtaining a satisfactory effect, and the projectile pieces being
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be as small as possible. Therefore the programrabl e devi ce has delicate and
easily damaged el enents, which nust be well protected so that 13IxREHN2006
wi t hstand the 10 |arge forces caused by the acceleration. Finally, it should
be possible to manufacture the projectile efficiently, if possible from
units which can be individually manufactured and are produced in parall el
and can thereafter be put together in a sinple manner; therefore a nodul ar
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15 So far no projectiles of the type mentioned at the outset are known which meet
all these requirements.
Thus, it is the object of the invention
- to improve a projectile of the type mentioned at the outset in such a way that
the disadvantages of known projectiles are removed, and
20 - to propose a method for producing this projectile.
The object is attained in accordance with the invention
- in connection with the projectile by means of claim 1, and
- in connection with the method by means of claim 8.
Advantageous further developments of the projectile in accordance with the
invention are defined by claims 2 to 7, and advantageous further developments of
the method in accordance with the invention are defined by claims 9 and 10.
In accordance with the invention, the novel projectile has a casing which is
made of a plastic material, at least in the rear area of the projectile. Because of this
the non-effective mass of the projectile is less than that of a projectile with a metallic
30 casing, and surface treatments which are required in connection with customary
metallic casings are omitted.
The shaping of the plastic material can take place by means of a machining or a

non-cutting process.



means of a non-cuttin rocess, such as pressure or injection nplding: h
processes are efficiegtP in particular ig connecti on m}th |argé?NHHW§§ﬁ§&§f
pi eces such as are customary in the production of projectiles, because in
this case the costs of 5 the nold are for all practical purposes
uninportant. In the process it is particularly advantageous to performthe
mut ual connection of the casing with the projectile base which, for reasons

of sturdi nessshagingrenalplastidRiadétialClor theehtinagsiesérably takdsslagembycut ting
shaplnﬁE%f the CaSIQﬁﬁ wherein t he gro ectile bas%.ls inserted jnto the
i nj ect MEANSATR NQRFUIRT RrochRSy FYCR 3 Rﬁ?ﬁ%‘fﬁecorp'é’ﬂ?c, iy NBhéYpPast i ¢
mat er i p&odes%?snjaﬂs:éﬁﬁ:impundarttculayinrmgtmcﬁbn aﬁtmm@ﬁﬁlnudﬁsél@rbfgfiegéws@dsi ng
it is possi to create a rotati n art., or a naotatin an
|t egr 8% Bie PustabtegrAtke dodpedond aroRftieRaber®e fb b 2ebf SO T8 f ar o
r obat i tiee bahdl aré\forealé prasaticabpurpasesruramnpedtaindr r ecei vi ng ext ernal si gnal s.
Since it | C ot i NSt t L
advant aged e BREER it 18 patic@efl Hilvabtadtis e pFEHT 8 Lt A copnblion
ci r cundkethencasing withethe prajectilechasenwhiche fari reasons af sturdinesss is genenallyr i al
f rom whjeeilit "Gnftinedusfy WRA&hEHoh-BakinPSfarding *E'}f%g'c%Qingf MWRfdreffie st
el ectromagneti c waves, oOr slgnals,_at | €ast I1n the area Of the receiver
coi | . PRojecHe base is insestechinye taRdnisctipRdneldcesasior pipAuring the plasks part,
i N§t eagh®th@pldstie rasteridl & injéctedeard@naaci ng, the provision of an el aborate
protective, w ndi n%f such .asll S ror oc\é/g&%d for ﬁé convy Eﬁt*onal recei vgr coi |
arr anged mieansdfan gptinyal drsiop Qi the casing, s po§§|§ 9 gRate 9 fotating
pr evenbsred party on doaithting iaad intédrally forohed bnvwhewieadianga of thetcakimg, in
conductQr. nsti i . eiver coil are deformed; by neans of this,
interf@gg;gg% ‘“F%g%%ﬁﬂgﬁﬁﬁé%f&%o be received because of the deformation of
t he condud meceiver cqikis\arnangedifar rekeivingkxteirnalsignalsi rSince st issnecegsamyto
eov, bitst Predsurl &lit WalVarltBhab LG o ' | gt ed.
:vt%i S &?ﬁgg%r ?ge?seent_ulral t hat ,I baecaausebo?ﬁ% ﬁé‘"’ﬁﬁé@cﬁ fsht%airrll}éee'e"éz)':c 87{ ﬂgé
recei vifioje@ile, Retan the dreHmfetance:Ar tae Rrojectiiere This BpaLites thatthe Rlattit i onal
accel efatéridl fremdvhicRrtataeirnd® mate’ivedGidtithvena KARIAIAGVMat agamdt, are
reduced. 30 It has been proven o bhe apyaﬁ$a§eous HP %kay thq Wéndln% of
the re gf:ql;gma@gieﬁc waves, or signals, atleast in the area of the receiver coil. Becaus
of the arrangement of the receiver coil in the interior instead of on the exterior of the
20  casing, the provision of an elaborate protective winding, such as is provided for a
conventional receiver coil arranged on the exterior of the casing, becomes
superfluous. It is prevented - even better than with a protective winding - that the
conductors constituting the receiver coil are deformed; by means of this, interference
with the signals to be received because of the deformation of the conductors is
prevented and the risk of short circuits is reduced. Moreover, the risk of a
penetration by moisture is practically eliminated. It is furthermore essential that,
because of the short distance of the receiver coil from the longitudinal axis of the
projectile, the rotational acceleration, and therefore the forces acting on the receiver
coil, are reduced.
30 It has been proven to be advantageous to apply the winding of the receiver coil
on a separate coil body. Because of this the receiver coil can be produced as a unit,
and can thereafter be assembled together with the energy source and the logic
module.
The required energy can be externally generated and transmitted to the
35 projectile. However, it is advantageous to provide an internal energy source, for
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on a separate coil body. Because of this the receiver coil can be produced
as a unit, and can thereafter be assenbl ed together with the éhMé@CE&Q%e
and the logic nodule. The required energy can be externally generated and
transmitted to the 35 projectile. However, it is advantageous to prlovi de an
internal energy source, for -3 13 MARCH 2006 exanpl e by neans of a surge

generator, because it is independent fromthe weapons system In order to
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nmodul e e'receiver coif i'n a sinple manner, 1t I's advantageous
arrang8Yst®M-he receiver coil next to the energy source and the |ogic nodul e.

Such a desjprddr tolrovRicthePésidfctive&onn@cBE s DetwBER thetdhaty Gourhe theer gy
source and th Iogl ¢, nodul e are, arran%?%ad acent to t he receiver coil
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| C can t ut onm n . re COStL LN nsi,ye, suc as e
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necessaoyrceiard thecligiemaorhilé sré acrangedzdjatentdot ivel maceivareoilpailowsedhe A
Pnbod EFibn 3 ¥AE'RARAHAVE e d Eabihdit B ARV Cdil, tHE dridffsbbiftd ©
expl osppdshe dogic medyledriavsipnpie wayiwerkogeps whirk cappah§ecautamatedfangnt
PQpt! OBré){hérEfbr@gfast’-%ﬂe'n%i‘ve? sHeR @sahkaRtertpndinRVEshductVR A bhrktibAlisto ¥Ni ch
w1l be explained in what follows: follown t he detonation, the velocity

vect or BaFPW PRSSB9Ee WG aFR BRERSSBEY Mith-recsive ils lacried atitherexdeligr.rrier y of
t he prehfgedl e, and the sumof the velocities is on the average of all

pi eces created.greater, than with projectiles with an effective mass arranged
Povar d 20 & Rericliny SevenEassus RrBlenieki frdpbre BurHIEMVe RiSTas. t o- nouse
fi ght i embotiedinhsuchea way thatritsaefedtivet imass aingpdrticuldrabe dyplosiaes, arid t he
CBRC b R IRIAEL 1 2RO SEIAYBo iR §obrolBEY o Gooa
effect is achieved by means of this, which will be explained in what follows: following
the detonation, the velocity vectors of the effective bodies being created are added
to the velocity of the projectile, and the sum of the velocities is on the average of all
pieces created greater than with projectiles with an effective mass arranged toward
20 the front; it is moreover possible, for example in house-to-house fighting, to achieve
an increase in the target surface by means of the detonation of the projectile before
reaching the target, which is considerable in comparison with conventional munitions
or ABM with fuses in the head.

In the course of producing the novel projectile, several components are
separately produced and only put together later. This has three essential
advantages: firstly, stock-keeping and manufacture are more flexible, secondly,
shorter processing times as a whole are possible during manufacture, because it is
possible to work parallel on the individual components, thirdly, no delicate
components are already stressed, or even damaged, before their use because of

30 subsequent production operations.

Details and advantages of the invention will be extensively described in what
follows by means of an exemplary embodiment and by making reference to the
drawings. Shown are in:

Fig. 1, a first exemplary embodiment of the projectile in accordance with the

35 invention in a sectional view containing the longitudinal projectile axis,
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or ABMwith fuses in the head. In the course of producing the
projectile, several conponents are separately produced and onﬂg%gﬁFCH2°“3
together later. This has three essential advantages: firstly, stock-keeping
and manufacture are nore flexible, secondly, shorter processing tines as a
whol e are possible during manufacture, because it is possible to work
paral l el on the individual conponents, thirdly, no delicate conponents are
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subsequent production operations, Detalls and advantages of the rnvention
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rear.

It is also possible to fasten the projectile base 12 and the casing 14 to each
other by means of another suitable connection, for example screwing, welding, gluing
or by a plug connection, such as will be described further down in connection with

20 Fig. 2.

The plastic material used for producing the casing 14 can contain fillers, but at
least in the area of the receiver coil must consist of a material which does not
provide shielding against electromagnetic waves, or signals. Other materials, which
do not have shielding effects against electromagnetic waves, or signals, are also
possible in place of plastic, for example ceramic materials or glass.

An integral rotating band 15 has been formed on the exterior contour of the
casing 14; thus, the production and assembly of a separate, for example metallic
rotating band is omitted.

A receiver coil 16 as a component of a programmable device is arranged

30 centered in the area of the projectile axis A, and its winding 18 has been applied to a
coil body 20, preferably made of a plastic material.

The receiver coil 16 is conductingly connected with an energy source, or energy
storage unit 22, and a logic module 23. For making the conductive connection
between the receiver coil 16, the energy source, or energy storage unit 22, and the

35 logic module 23 it is not necessary to pass a conductor through a narrow bore, as in
-5~



15 projecting base area 12A is connected with a casing area 14A_pr hecti ngo
toward the rear. It is also possible to fasten the projectile 1348 E?ZA’H%
the casing 14 to each other by neans of another suitable connection, for
exanpl e screwi ng, welding, gluing or by a plug connection, such as wll be
descri bed further down in connection with 20 Fig. 2. The plastic materi al
used for producing the casing 14 can contain fillers, but at least in the

area OleohDEntiGidl iptBjectld, ifdtehdCBESIRe At é@{@&}oalaregﬂﬁehqéme& thet provide

shi el d| ng agail nst etic waves, or si mat er1 al s, which
do not raceivereRiblEi ag walkas the aReNgYsIOWFecer Sﬂﬁ@’Ye‘E‘P&a%\%g 2%rand theal s, are
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For uctive connect|dn etween the Tdcel ver ool
energySB'OMﬁd@ assemiier gy storage unit 22, and the 35 logic nodule 23 it is

Zgg6necesSﬂwabev@mcﬁbwpes Fofekle i@&ngﬁoaueed B9YORMS: tRScdding 3413 MARCH

conventi onal rojecti I nst ead, because of cent er ed. arr angenent

of t hecrqaéeé.hyém%m melding, ifthe q@tﬁ%t%eiﬁ'cwm&r@l obthe casing Mo?rage
unit 23f tﬁ’élﬂeém% s;.lmagea éF@thQhé?projdml@Bﬁﬁ@QQl OSulssey Uty thel éleskgyn a

cont acEoUEAn o 828" SEags Ui ot Firgodk mrafodnand, Ba A By 2L
i nt er nrdiedtied febenthe froah be used, wherein contact is provided by neans of a
C?EdUCt i Veﬁﬁgaesﬂo ' a @HE@PH&E@E’@I yl(?! iR' e(‘:%3”l:faeﬁdes\/wth the invention. The
projectile 10.2 differs only negligibly from the projectile 10.1, therefore only the
details differing from Fig. 1 will be described in what follows, and the same reference
symbols as in Fig. 1 will be used for the individual structural elements in Fig. 2, and
further down also in Fig. 3. In contrast to the projectile 10.1, the interior diameter of
20 the rearward projecting casing area 14A of the projectile 10.2 is greater than the
exterior diameter of the coil 16.
The manufacture of the projectile 10.2 takes place as follows: the casing 14, or
the rear, is produced by a non-cutting process or by machining, wherein the
rearward projecting casing area 14A is provided with an interior screw thread 14B.
The forward projecting base area 12A of the projectile base is not provided with the
ribs 12A, but with an exterior screw thread 12B complementary to the interior screw
thread 14B. The receiver coil 16, the energy source, or the energy storage unit 22,
and the logic module 23 are individually manufactured, fastened on the projectile
base 12 and put in contact with each other. The component being created in the
30  course of this is finally inserted from the rear into the casing 14, wherein the
connection between the projectile base 12 and the casing 14 is provided by screwing
the exterior screw thread 12b into the interior screw thread 14B.
A third projectile 10.3 is represented in Fig. 3. With the projectile 10.3 the
same material is used for the projectile base 12 as for the casing 14, in this case the
35 projectile base 12 and the casing 14 are integrally produced in a pressure or injection
..6_



particularly sinple to provide, but |ess secure. A plug connection i

el aborate in the production of the individual elenents, homevé?“mkgégggﬂ?es
great dependability and is sinple to assenble. 10 The above descri bed
projectile 10.1 is produced as follows: the casing 14 is created by
injection nolding, in the process the plastic material of the casing 14, or
of the rear, is sprayed around the projectile base 12. Subsequently the

ener gy mél@H{qCBroc‘éE:s R ehE Yorh %?%gﬁ'eﬁgblte ?o?' m}é&lohoﬂidFdé@@lHrﬁegglﬁnqﬁehe

recei ver col are inserted fromthe front shows a further
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det ai | ff be what |
oy rféfﬂl%ﬁ?éfe@@%@{ia@scqmbﬁe& in§S 3y Gar RS thersame Yaaps fadgrbed -
st rauct i aéga’dewemrtespndjeéﬁlg 1021 imfty. I, waridhehis domponlent is mdﬁrged&‘romrtheont r ast

to th 20 th d j ecti

(e ERRGhE bFedllch: of IRekIbFLiiodh BRhel g4, 20, (he rearuerd prolecting
di amet er oThe imecejver cdib16;Tthe enerngyasounce, of thenenergy storage uhit 22t a:kdeshpl ace
as fol| '%@m&d’lﬁe Q?Sél%gaﬂ'ﬁ V\gé’é in Eﬁ\?ﬁéﬁ%méé&llg 3‘?9&'%?%“%‘1:’& @?ge“cﬁf

process rwar area 14A
provi dd8-2i % 3aﬁ°|th§‘thQ)fr o8k @é@@ tanfr@acfonng:elwmg@rr @ﬁf@&féﬁ"@ maﬂswpt ng base
anga 1géprekenttry.projectile base is not provided with the ribs 12A, but with
an exterior screw thread 12B conplenentary to the interior screw thread
14B. The receiver coil 16, the energy source, or the energy storage unit 22,
and the logic nodule 23 are individually manufactured, fastened on the
projectile base 12 and put in contact with each other. The conponent being
created in the 30 course of this is finally inserted fromthe rear into the
casing 14, wherein the connection between the projectile base 12 and the
casing 14 is provided by screwing the exterior screw thread 12b into the
interior screwthread 14B. A third projectile 10.3 is represented in Fig. 3.
Wth the projectile 10.3 the sanme material is used for the projectile base
12 as for the casing 14, in this case the 35 projectile base 12 and the
casing 14 are integrally produced in a pressure or injection



-6 13 MARCH 2006 nol ding process in the formof a pressure- or

i njection-nol ded el enent 13. The nmanufacture of the receiver CcIGIMAREH 2d06
energy source, or the energy storage unit 22, and the |ogic nodul e 23 takes
pl ace separately, subsequently these three parts of the projectile 10.3 are
conbined into a conponent in the sane way as described 5 in regard to the
projectile 10.1 in Fig. 1, and this conponent is nounted fromthe front in
the pressure- or injection- nolded elenment 13. The receiver coil 16, the
energy source, or the energy storage unit 22, and the |ogic nodule 23 are
arranged in the rear projectile area of all three projectiles 10.1, 10.2,
10.3, so that the front area is free for receiving an effective mass, not 10
represented. 13 MARCH 2006 CLAIMS 51. 10 15 20 2. 253. 4. A projectile,

havi ng CLAﬁwgaSing’ - a projectile base, which closes off the casing at the

rear, - a réeceiver coil for receiving electromagnetic signals, - an energy
source, brought into contact with the receiver coil, and - a |ogic nodule,
whegeing - tl&eprrog‘g@”g,ehagmd is arranged in the interior of the casing,

- a casing,

- a projectile base, which closes off the casing at the rear,
- a receiver coil for receiving electromagnetic signals,
- an energy source, brought into contact with the receiver coil, and
10 - a logic module,
wherein
- the receiver coil is arranged in the interior of the casing,
- the projectile base has a forwardly extending base area having grooves on
it’'s exterior, and

—
9]
1

the casing at least in the area of it's rear essentially consists of a plastic
material with inte'grated projections extending into said grooves, this plastic
material being non-shielding against electrecmagnetic waves at least in the
area of the receiver coil.

20
2. The projectile in accordance with claim 1, wherein the casing is completely
made of a plastic material.

25 3. The projectile in accordance with claim 2, wherein the casing is made of a
pressure or injection-molded element.

4. The projectile in accordance with claim 1, wherein the receiver coil has a
30 winding which has been applied to a coil body.



- the projectile base has a forwardly extendi ng base area havin rogves gn
it's exterior, and - the casing at least in the area of it's réngARCHzoo
essentially consists of a plastic material with integrated projections
extending into said grooves, this plastic nmaterial being non-shielding

agai nst el ectromagnetic waves at least in the area of the receiver coil.
The projectile in accordance with claim1l, wherein the casing is conpletely
made of a plastic material. The projectile in accordance with claim 2,
wherein the casing is nade of a pressure or injection-nolded el enment. The
projectile in accordance with claim1, wherein the receiver coil has a 30

wi ndi ng Swhi c T aprajestil el ¢@idence wWildi ¢1aiipdy . wiBenein VARG CIOy6S®Lree g Ue 25

30 5. The propgetmbauldafE apF @BQn%Ehné“ér%r%flt_zhé"@%iﬁPrbrﬁd‘%ré’%%ﬁﬂéérﬁ%rtﬁ@
and the logic nodule are arranged in the interior of The casing and are

adj acent to t'REeIVEEESilver coil. 6. The projectile in accordance with claim
1, wherein the contact between the w nding of the receiver coil and the
energy source is made by a contact technique selected fromthe group
conpri sing soldering, gluing by neans of a conductive adhesive, pressure,
and a pkug cameepidjectile’in ddwergandeenithl @aim 1gocioedan tke Wdritact Betwden wher ei n
t he receiver coil tp ener SOPLCE F]md th Io%i ¢c_nodul re arr ncged in
the rear ar eg{‘“ij“'{%g E)P%jr% fiqy?recon and the energy source is made by a conta
technique selected from the group comprising soldering, gluing by means of a
conductive adhesive, pressure, and a plug connection.
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7. The projectile in accordance with claim 1, wherein the receiver coil, the energy
source and the logic module are arranged in the rear area of the projectile.

15
8. A method for making a projectile, having
- a casing,
- a projectile base, which closes off the casing at the rear,
- areceiver coil for receiving electromagnetic signals, the coil being arranged

20 in the interior of the casing, '

- an energy source, brought into contact with the receiver coil, and

- a logic module, wherein

- the projectile base is produced with grooves on the exterior of a forwardly
extending base area, :

25 - the casing is produced, wherein at least it's rear is made from a plastic
material by non-cutting shaping and is connected with the projectile base in
the course of the shaping, with integrated projections extending into said
grooves of the projectile base, this plastic material being non-shielding
against electromagnetic waves at least in the area of the receiver coil, and

30 - independently of producing the casing and the projectile base and of
connecting the casing with the projectile base,

- the receiver coil is produced by creating a winding on a coil body,



8. A nmethod for nmaking a projectile, having - a casing, - a projectile
base, which closes off the casing at the rear, - a receiver coii3¥MARCH 2006
receiving el ectromagnetic signals, the coil belng arranged in the interior
of the casing, - an energy source, brought into contact with the receiver
coil, and - a logic nodule, wherein - the projectile base is produced with
grooves on the exterior of a forwardly extending base area, - the casing is
produced, wherein at least it's rear is nade froma plastic material by
non-cutting shaping and is connected with the projectile base in the course
of the shaping, with integrated projections extending into said grooves of
the projectile badée andrgyoasee ¢s aeaadeAal bei ng non-shi el di ng agai nst

el ectromagnet i c. Waygso ?k ﬂn%@%?e IsNcreBee@r &3¢ of the receiver coil, and -
i ndependent|y of produ casing and the projectile base and of

connecting the Cagf’ﬁg"“\ﬁﬁt\’ﬁrtcﬁé N ®eBETFY éOB%F§ea”d tbﬁéog'édépgéfe 86t Maugted.
produced by creating a winding on a coil body, 9 13 MARCH 2006 t he energy
source is created, the logic nodule is created, and the receiver coil, the
ene?gy source and the logic nodule are nounted. s 9. The nethod in
accordagce wrhle mleahmj&h asherdante th c¢zasi 8gviteerebnpl etel y made of a plastic

gggltaglgals rlrggiotg)? ger{prrgglgkgly ﬁo th c elrd)arpS or 9, wherein the

10 10. The method in accordance with claim 8 or 9, wherein
the casing is made by pressure or injection-molding.
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