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CH- 8050 ZUrich/ Schweiz 5 OC127-SG 10 SINGAPORE 15 Projectil
for Producing It The invention relates to a projectile in accordance with
the preanble of claiml1, and to a nethod for producing it in accordance
with the preanbles of clains 15 or 20 18. Projectiles of this type are
intended to disaggregate in_flight, or to detonate, are also called
"air bursting muniti onsﬁeat!kﬂﬂiéﬂmr@vﬂ \ﬂf@t@@tﬂld@s whi ch detonate
in flight have a_t.ined fuse, ut .PLO ty fuse. The
| ocation or t heﬁ'i"ﬁ" {:r%@ﬁ%itglén ¢%éé@%@lré€%ﬁ¥“6’re%j ust abl e.
Wt h nore—+recent—25—profeetites—the—settngofthet+rwe—of—detonati+on—or
the length of the fuse, is no |longer manually performed prior to |oading,
but automatically, either during feeding, or in the cartridge storage, or
by an inductive signal transm ssion at the nuzzle of the weapon upon
firPng. 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
nunmerous. For one, the effective nmass delivered to the |ocation of the
det onati on should be as large as possible for obtaining a satisfactory
effect O6AR@7+48Gproj ectile pieces being -1 created by the detonation
sho reatest possible velocity; inter alia, this requires a
| 4ﬁ$§§ﬁ%g§§gre on the projectile base, which nust be nade sturdy, a
Iarge axi al acceleration and a high nuzzle velocity, so that the speed of
rotation and

15

Projectile and Method for Producing It

The invention relates to a projectile in accordance with the preamble of claim 1,

and to a method for producing it in accordance with the preambles of claims 15 or
20 i8.

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 adjustable. With more recent

25 projectiles the setting of the time of detonation, or the length of the fuse, is no
ionger 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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the acceleration of the rotation are also high. The programmbl e device
with the 5 energy source and the | ogi c 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 |l ogic nodule, nust be as small as possible. Therefore the
programmabl e devi ce has delicate and easily damaged el enents, which nust
be wel Icrpseidas) gtk G@tdﬁmtonté‘r&ml@aathhélgn'emést besﬁﬂiel\migetw,onb&rsaﬂraambgd by

th | sh

bt of ectrenares pitte AiE Prieslis & B BrolBcRiiHaR, Tt R iE e Dy,

manuf adargeeakianaccaterapoodanzed high parzald etloaihy smﬁmttthers@af-’ﬂeﬂf r@batmt and

1992, " e hcRisPalTl Br PO Potatioh R EISS fich, TP ERdgRANRbBICdeEe viith dRS red.
F o ¥i oned at

15 So f pr oj ect he out set are known
whiTh rarergy sburachane thedpgie éﬂ’@dﬂ'% mqﬂitﬁ)e"ﬁ'&e ¢%°€tﬂ¢@bb¥bja@€t‘3°8fecf Me invention

- 10 1D OYE R PRIF-ECEHE & ﬁjefﬁeﬁﬁvé%sw%%ﬂ é’m\ﬁﬁacﬁtar@h‘he %mhﬁhtﬁ@Ch a way
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AdMﬁ”E agr@@.u&rt%ﬁ ?Megd&yeth@lanwlémtmm the projectile in accordance with the
i nvention are,def,i h
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area of the pI‘Oj ectl cause of t t he non-effective mass of the
pr oj ecti$ Kgsiredy ess than that of a projectile with a netallic casing, and

surd ace tr eatieMoSprhbahedbe ti€aid Akntidne@nnanticuisal dfe kneboverigh 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 the characterizing portion of
claim 1, and
- in connection with the method by means of the characterizing portions of
25 claims 15 or 18.
Advantageous further developments of the projectile in accordance with the
invention are defined by claims 2 to 14, and advantageous further developments of
the method in accordance with the invention are defined by claims 16 and 17.
In accordance with the invention, the novel projectile has a casing which is
30 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
casing, and surface treatments which are required in connection with customary
metaliic casings are omitted.
The shaping of the plastic material can take place by means of a machining or a
35 non-cutting process.
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metallic casings are omtted. The shaping of the plastic material can take
pl ace by nmeans of a machining or a 35 non-cutting process. -2 The shaping
of the plastic material for the casing preferably takes place by neans of
a non-cutting process, such as pressure or injection nolding;, such

processes are efficient, in particular in connection with |arger nunbers of
pi eces such as are custonmary in the production of projectiles, because in
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Mor eovematéngl fibskwhlfchathe casing is made does not have a shielding effect against
electromagnetic waves, or sighals, at least in the area of the receiver coil. Because
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

25 prevented and the risk of short circuits is reduced. Moreover, the risk of a
penetration by moisture is practically eliminated. Itis 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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penetration by noisture is practically elimnated. It is furthernore
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 wi nding of the receiver coi

on a separate coil body. Because of this the receiver coil can be produced
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and the IQ%i c nodule. The required energy can be externally generated and
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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
25 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 paraliel 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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pi eces created greater than with projectiles with an effective nass
arranged toward 20 the front; it is noreover possible, for exanple in
house-t o- 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 conparison with conventional munitions or ABM
with fuses in the head. In the course of producing the novel projectile,
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base 12 % an take place simultaneously with the production of” the casing;
e

to provi a secure connection between the projectile base
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

25 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 coll 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
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and the casing 14, the projectile base 12 has grooves 12b on the exterior
of its base area 12A, which project forward, and is essentially

hol I ow-cylindrical. The material of the casing 14 has been injected around
the grooves 12b, so that the forward 15 projecting base area 12A is
connected with a casing area 14A projecting toward the rear. It is also
possible to fasten the projectile base 12 and the casing 14 to each other
by neansomﬁerat'rwtahlero’ﬁutiteabIrste:m‘;rmb'ﬁeﬁ,offtl_@$ lcevgtaan‘gii @W&F’L@‘md ?@ommledh ng,
gl ui ng . . C tion, such as w e described. t her .down in
Qonneat [SieIVar, ibts e WA B8 dh8kn Ty Roleror el 5P Lt tocr ity e

casi ng bgicomodedm@3| thed cohrectjonbean be prowddsd inn dimelamemnnet. the axeoeplesr
coil rmu i 0, ri ' VA shi ' | nst
ol et o EoRcthyeRornefBbA Inlydfh Eie A0 Eoheach M Kkerplae By b0

shi &1 di HyaepH&@riggienn s lesersed ditegmediate wignaent oin biegiseds whereinatdads
possi bl g pidvRleaCBy Phedtlstst 4 eené@&wms%zeteﬂ%e&trmér%w BY preksikass. An

integral rotating band 15 has been forned on t exterior contour of the
casi ng Rﬁ?f@ﬂ%& gw@emadaewﬂﬁoﬁua}ﬁﬁs&s@%w § RI¥g £oBBRElQN i elpbpratrdihe

net al | i produetiohi dfeheandividuaP@ldrh&sts, AolveVer iEbs&iftel gkBatt8efef@iminedid _f a
programmbl.e .device.is arranged 30 centered in the area of the projectile

axi s A, S'%eit?sasﬁfmi?lg 18 has been applied to a coil body 20, preferably
madle of a plleséboverdeseritadd prifectiledi V& paniuced Gsi fallonndtied caghy 1conect ed
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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.

25  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
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5 In another variation, an inserted internedi ate el enent can be used,
wherein contact is provided by neans of a conductive adhesive. Contact
nmerely by pressure is particularly sinple to provide, but |ess secure. A
pl ug connection is elaborate in the production of the individual elenents,
however, it assures great dependability and is sinple to assenble. 10 The
above descrlbed projectile 10.1 is produced as follows: the casing 14 is
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nohOCUtWWWﬁﬁqu@dess or by machi ni ng, mhereln the rearward projecting
casing area 14A is provided with an interior screw thread 14B. 25 The
forward projecting base area 12A of the projectile base is not provided
with the ribs 12A, but with an exterior screw thread 12B conpl enentary 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

manuf actured, 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 screwng the
exterior screw thread 12b into the interior screw thread 14B. A third
projectile 10.3 is represented in Fig. 3. Wth 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 nolding process in the formof a
pressure- or injection-nolded elenment 13. The manufacture of the receiver
coil 16, the energy source, or the energy storage unit 22, and the logic
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 descri bed
5inregard to the projectile 10.1 in Fig. 1, and this conponent is nounted

fromthe front in the pressure- or injection- rmldedﬁ

recei ver coil 16, the energy source,Cbgitrhe energy sto mﬁm nﬁﬁﬂ]@m t he
| ogic nodule 23 are arranged in the rear projectile area df all "threer

pro ectiles 10.1, 10.2, 10.3, so that the front area is free for receiving
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an ener gy Swpageéﬁlé)basiér@.'zghwmcmaowbﬁﬂ:he\@abfmgtd’lel)r&qenlevr%rarCOI| (16),
asing (14) is made

and - alo ( aracter at the c
of a pl ast i ol GOl ERESNRG lé G anBapdit oty ' 18 51 e
prbp ectil e -(Gr0engrgyOs@ircd 23), bnougbt ontdanvakacki wibh chairetdiyer coib( BE), @nidzed i n
that the casj I&Jic( %@ddlé(f?ﬂpl etely made of a plastic material.
characterized in that

the casing (14) is made of a plastic material, at least in the area of the rear.

15
2. The projectife (10.1, 10.2, 10.3) in accordance with claim 1,
characterized in that
the casing (14) is completely made of a plastic material.

20 3. The projectile (10.2) in accordance with one of claims 1 to 2,
characterized in that
the shape of the casing (14) is produced by machining.

25 4. The projectile (10.1) in accordance with one of claims 1 to 2,
characterized in that
the shape of the casing (14) is produced by a non-cutting process.

30
5. The projectile {10.1) in accordance with claim 4,
characterized in that
the connection of the projectile base (12) with the casing (14) is created by the
material of the casing (14) which was deformed by a non-cutting process.
35
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20 3. The projectile (10.2) in accordance with one of clains 1 to 2,
characterized in that the shape of the casing (14) is produced by
machi ning. 25 4. The projectile (10.1) in accordance with one of clains 1
to 2, characterized in that the shape of the casing (14) is produced by a
non-cutting process. 30 5. The projectile Hl‘mmum&ﬂﬂmumnce with claim
4, characterized in that the connection ofli§ I ase (12) with
the casing (14) is created by the material of thé cdsifg {14) which was
defornmed by a non-cutting process. 35 -8 | 111111111111 11U 1111111 I'1l1 C
L Ms 6. The projectile (10.2) in accordance with one of clains 1 to 5,
char act eri Z&dTha grhgctite { 1@ 2¢ dmaecdridancofwitthenpobckimslletdise (12) with the
casing (14). ' g- in, adhesive, welded or sol dered connecti on.
7. The pr ojCeHg??&eeﬁ(g‘i%%}%tg accordance with claim4, 10 characterized in
thab the pribeasninestipnoé tiha pyojestilgatrscofl 2)hwith dhe cpsiagt(1d) imeacrew, aigrhe
casi ng if144hesiSe, WA O 89t bdithetkiohn accor dance with claim 7,
characteri zeg in that 15 tﬂe profect% e base (12) and the casing (14) are
produced as an integral pressure or injection-nolded elenment (13). 9. The
projectile (10.1, 10.2, 10.3) in accordance with one of claims 1 to 8, 20
char act of i 224rhD grbfla 10155 BtcdRbALL RPADM, 41%) has been formed on the
10 characterized in that

the projectile base (12) is made of the same plastic material as the casing (14).

8. The projectile {10.3) in accordance with claim 7,
characterized in that
15 the projectile base (12) and the casing (14) are produced as an integral
pressure or injection-molded element (13).

9. The projectile {10.1, 10.2, 10.3) in accordance with one of claims 1 to 8,
20 characterized in that
an integral rotating band (15) has been formed on the base (14).

25 10. The projectile (10.1, 10.2, 10.3) in accordance with one of claims 1 to 9,
characterized in that
- the receiver coil {(16) is arranged in the interior of the casing (14), and
- the plastic material of which the casing (14) has been made is made non-
shielding against electromagnetic waves at least in the area of the receiver coil (16).
30

11. The projectile (10.1, 10.2, 10.3) in accordance with one of claims 1 to 10,
characterized in that
35 the receiver coil {(16) has a winding (18) which has been applied to a coil body
_9_



25 10. The projectile (10.1, 10.2, 10.3) in accordance with one of clains 1
to 9, characterized in that - the receiver coil (16) is arranged in the
interior of the casing (14), and - the plastic material of which the casing
(14) has been nmade is nmade non- shiel di ng agai nst el ectromagneti c waves at

| east in the area of the receiver coil (16). 30 11. The projectile (10.1,
10.2, 10.3) in accordance wth one of clains to 10, <characterized in

e pogp e el () T o M e =

projectile (10.1, 10.2, 10.3) in accordance with one"of*clains 1 to 11,
characterized in that the energy source (22) and the logic nodule (23) are
arranged in the interior of the casing (14) and are adjacent to the
receiver coil (16). 10 13. The projectile (10.1, 10.2, 10.3) in accordance
Wit one of 12) dihesprojedtild 210.1HAk 2ctBB) e @CEordenae wmoe@m‘é&*m&k #edh t he

wi ndi ng (182 a%céé?&efﬂ%%hgﬁ coil (16) and the energy 15 source (22) is
made by sol J‘e ring, %)nmeans of a conductive adhe essure,

by means ofthe @n@r@ymﬁ%{l angthe lpgicRwdiie(edt ?'reea(rfégig ”16’?% '“tfé'oé)ofu n

accor dapte -MiihH (AR§ 20 HeadiBeeht!t thd.recéibar aol eréyed in that the receiver
coil (16), the“energy sourcé and the |ogic nodule (23) are arranged in the

rear area of the projectile (10). 25 15. A nethod for producing a
prajpectile (10.1, 10.3), having - a casing (14),

13. The projectile (10.1, 10.2, 10.3) in accordance with one of claims 1 to 12,

characterized in that
the contact between the winding (18) of the receiver coil (16) and the energy

15  source (22) is made by soldering, gluing by means of a conductive adhesive,
pressure, or by means of a plug connection.

20 14. The projectile (10.1, 10.2, 10.3) in accordance with one of claims 1 to 13,

characterized in that
the receiver coil {16), the energy source and the logic module (23) are arranged

in the rear area of the projectile (10).

25

15. A method for producing a projectile (10.1, 10.3), having

- a casing (14),

- a projectile base (12), which closes off the casing (14) at the rear,
30 - a receiver coil (16) for receiving signals,

- an energy source (22), brought into contact with the receiver coil (16), and

- a logic module (23),

- wherein the receiver coil (16) and/or the energy source (22) and/or the logic

module {23) are preferably arranged in the vicinity of the longitudinal projectile axis,
35  and preferably in the rear area of the projectile,
-10-



- a projectile base (12), which closes off the casing (14) at the rear, 30
- areceiver coil (16) for receiving signals, - an energy source (22),
brought into contact with the receiver coil (16), and - a |ogic nodul e

(23), - wherein the receiver coil (16) and/or the ene )gand/ or
the logic nodule (23) are preferably arranged in the”nmﬂgm;nﬂHﬂﬁtﬂM
| ongitudinal projectile axis, 35 and preferably in the rear areasof=1he

proj ectil e,chatfctbrikbd lih bhatl1111 11211 12111 11 111 CL M5 characterized in

that - the projectil ase ). LS produced, - the casing (14) is nade from
a plastic ra ﬁ’rév?‘:tﬁet éeégégr'ﬁgpfﬁ “®Fs connected with the projectile base
(12), 5 - i-ngepemien(iy) sfmbbe fomduplesto naatériehe connection of the casing

14) with th [ ectj t o iho(16) i duced b
Cronting o WA b B IR M ABJEEhagelt 2hoP) 'S0ty e (59
andst he | ogi md(apdudmeej thee praxiustivedand dreiconndedioney dheeiasg (14)1eith thﬁg
ener : i ed.
Tor" ThePUibeiRs ekt 390, tlkrectl h@ﬁgi‘%‘%@dﬁﬁir%?fﬁﬁﬁéﬁg?"?;’“E'h%t”%?%he
casi ng @ o bosy{28duard thy ensray Be¢cRd 22 Apicridedrgic modditnEct RIei ERt Y the

proj ectjhe base (12) in the course of this. 17. The method in accordance
with claim16, 20 characterized in that th asi n 4). and. th Qlectile
base (12) ar'@S e M &9 t(ﬁgssé'f?ee?weefﬂéﬁoé’lrce g%f)aﬂ”ﬁj g‘?éé?‘-}é? ancg.ggﬁ?-gE bt

i nject i subsweudatlyeheoried. (13). 25

16. The method in accordance with claim 15,
characterized in that
15 the casing (14) is produced by non-cutting shaping and is connected with the
projectile base (12) in the course of this.

17. The method in accordance with claim 16,
20 characterized in that
the casing {(14) and the projectile base (12) are made from the same material
as an integral pressure- or injection-molded element (13).

25

18. A method for producing a projectile (10.2), having

- a casing {14),

- a projectile base (12), which closes off the casing (14) at the rear,

- a receiver coil (16) for receiving signals, and

30 - an energy source (22), brought into contact with the receiver coil (16), and

- a logic module (23),

- wherein the receiver coil (16) and/or the energy source (22) and/or the logic
module (23) are preferably arranged in the vicinity of the longitudinal projectile axis,
and preferably in the rear area of the projectile,

35 characterized in that
-11-



18. A method for producing a projectile (10.2), having - a casing (14), -
a projectile base (12), which closes off the casing (14) at the rear, - a
receiver coil (16) for receiving signals, and 30 - I r (22),
brought into contact with the receiver coil (16), ’m&mmgm%ﬂmﬂgdul e
(23), - wherein the receiver coil (16) and/or the enerqgy. «22) and/ or
the logic nodule (23) are preferably arranged in the vicinity of the
| ongi t udi nal tips casingi(lie) axproducedd preferably in the rear area of the
projectile, har rizedJ\n that -11 1 it LLELEEErfreerrrerrrt mMms -
t he casing (?ﬁ?%@%ﬁ%ﬁ%@?@d&j—) B (REC Lr“iﬁdécti | e base (12) is produced, - the
recei ver cot th€ t&deiverheie(idr)gyhs enengy §Qatre 42d) shd thedogicrroddille (R33)arar e
put tog 1 . j i r nanRt -1 16,
Do, 23y Put Ehadil witfull SHActal DRI 1o ki g BABGHERTAWIY g2 ddi oy
(14). ~ angd

- the component (12, 16, 22, 23) is mounted in the casing (14).
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