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Projectile

The invention relates to a projectile, which has a projectile
body featuring a recess for receiving an expl osive, wherein the
projectile body has a rotation-symetrical, preferably cylindri-
cal, shell surface, at least in sections, which is surrounded,

at least in sections, by several ring-shaped el enents provided
wi th predeterm ned break points, wherein fragnments fornmed upon
breakup of the elenents are predefined via the predeterm ned
break points, said fragnents being connected to one another in a
ri ng- shaped connecting portion for form ng the ring-shaped el e-
ment .

Duri ng expl osions of projectiles, fragnents having different
masses are forned upon natural breakup. A disadvantage here is
that fragnents of a very |l ow mass have only little effect while
fragnments of high nmass have a very large range of effect which
of ten exceeds the desired range of effect. As a consequence,
fragnments of high mass may cause undesired col |l ateral damage
outside of the target area whereas the fragnents of |ow mass do
not contribute to the effect in the target area. This neans that
both fragnents of high mass and of | ow mass do not contribute to
the effect in the desired target area, and are thus |ost for the
target area. For harnoni sing nmasses, various approaches are al -
ready known fromthe prior art.

A projectile of the initially nentioned type, in which ring-
shaped el enents have predeterm ned break points in order to pro-
duce fragnments of a predefined size and mass upon expl osi on of
the projectile, is known fromEP 0 328 877 A, for exanple. Here,
a plurality of rings is arranged on top of each other in order
to forma shell made of fragnments, with the rings featuring gaps
having cylindrical insides or triangular cross-sections to de-
term ne the desired size of the fragnments.

A simlar design using substantially gear-shaped rings is
known from FR 2 523 716 A, for exanple.

Furthernore, EP 273 994 Bl discloses a projectile having a
plurality of rings featuring triangular gaps in their insides.

Conpar abl e designs are known from DE 37 216 619 A as wel |l as
US 8, 276, 520 BLl.

A di sadvant age of these projectiles known in the prior art
is, however, that the fragnments — even if they have the desired
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mass and/or size — are propelled substantially perpendicularly
to the longitudinal axis of the rotation-synmetrical section of
the projectile, so a great nunber of the fragments is not pro-
pelled into the desired target area.

Accordingly, it is the object of the present invention to
provide a projectile of the initially nentioned type, in which
the fragnents are propelled fromthe projectile in such a way
that the range in which the fragnents have an effect is en-
| ar ged.

According to the invention, this is achieved by arrangi ng
the freely projecting ends of the fragnments at |east partially
in a conmmon orthogonal plane to a |longitudinal axis of the ring-
shaped el enent, wherein this orthogonal plane is arranged di-
vergi ng froman orthogonal plane defined by the ring-shaped con-
necting portion.

In projectiles known up to now, the ring-shaped el enents
have been formed substantially disc-shaped, i. e. the freely
projecting ends of the predefined fragnents and the opposite end
of the ring-shaped el ement where the fragnents are connected to
one anot her have been arranged in the same orthogonal plane. Due
to this disc-shaped design known in the prior art, fragnents are
propel |l ed substantially perpendicularly to the |ongitudinal axis
of the usually cylindrical section of the projectile body upon
expl osi on of the explosive received in the projectile body. As a
consequence, provided that the projectile hits the ground in an
angl e of, for exanple, 45° and thus the explosive is ignited in
this angul ar position, for instance when using a direct-action
fuze, a considerable share of the fragnments received on the pro-
jectile body is msdirected towards the ground, so the projec-
tile has a conparably small range of effect and/or the scatter-
ing effect is inefficient.

Because of the inclination and/or curvature of the fragnents
according to the invention with respect to the |ongitudinal axis
of the ring-shaped el enent and/or the |ongitudinal axis of the
rotation-symetrical section of the projectile body, the propel-
ling direction is changed with respect to known projectiles, so
the scattering effect and/or the range in which the fragnments
are efficient is enhanced consi derably.

A particularly sinple and efficient design with regard to
the determnation of the trajectory as well as to the production
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is obtained if the upper and the | ower surface of at |east a
nunber of fragnents are forned substantially snmooth and parall el
to one another, wherein the two surfaces include an angl e ot her
than 90° with respect to the orthogonal plane, defined by the
ri ng- shaped connecting portion, to the longitudinal axis. In
such a design, at |least a subset of the fragnents is fornmed sub-
stantially rectilinearly, i. e. not curved, in their cross-
sections, so the trajectory may be determ ned well; on the other
hand, the production of the disc-shaped el enents nmay be done in
a sinple manner by pre-manufacturing ring-shaped discs in which
at | east a subset of the fragnents is bent out fromthe plane of
t he ring-shaped connecting portion connecting the fragnents.

Provided that all fragnents include substantially the sane
angle of inclination with respect to an orthogonal plane, de-
fined by the ring-shaped connecting portion, to the |ongitudinal
axis, a particularly efficient design with regard to the produc-
tion techniques is obtained, wherein all ring-shaped el enents
have substantially the sane design. However, this does not nean
that all ring-shaped elenents are arranged in the sane angle to
the |l ongi tudinal axis of the cylindrical section of the projec-
tile body, since preferably the arrangenent of the ring-shaped
elenments is divided into at |east two sections, wherein the ar-
rangenent and/or orientation of the ring-shaped elenents in the
first section is reversed with respect to the arrangenent of the
ri ng-shaped el enents in the second section, and/or the ring-
shaped el enents in the two sections nay be arranged mrrored
about an orthogonal plane to the |ongitudinal axis of the rota-
tion-symmetrical section of the projectile body.

As an alternative to the design of ring-shaped el enents in
which all fragnments have the sanme angle of inclination, it is
al so possible for a subset of the fragnents to include a first
angl e other than 90° with respect to the orthogonal plane de-
fined by the ring-shaped connecting portion, and another subset
to include a second angle, also other than 90° with respect to
t he orthogonal plane defined by the ring-shaped connecting por-
tion. Preferably, the value of the second angle here equal s that
of the first angle, but the inclination of the fragnents is mr-
rored about a plane extending through a ring-shaped connecting
portion. This results in each ring-shaped el enent featuring two
groups of fragnents having different angles of inclination with
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respect to the plane defined in the ring-shaped connecting por-
tion, so upon explosion of the explosive, fragnments are pro-
pelled in a different direction in each ring-shaped el enent.

Tests showed that a particularly efficient propelling direc-
tion, in which the effective range of the projectile may be im
proved considerably with respect to previously known projec-
tiles, is obtained if the upper and the | ower surface of the
fragnents include an angle between 5° and 70°, preferably be-
tween 15° and 45°, in particular between 25° and 35°, with re-
spect to a plane defined by the ring-shaped connecting portion.
Thi s advant ageous i nclined arrangenent of the fragnents is based
on the fact that the projectile is usually activated in an angle
bet ween 45° and 85° with respect to the ground by neans of ei-
ther a direct-action fuze or a delay-action fuze. This neans
that the projectile usually has an angle of inclination of ap-
prox. 45° to 85° wth respect to the ground when it is activat-
ed. Advantageously, the inclination of the fragnents between 5°
and 70° makes it possible to propel especially those fragnents,
which are usually (ms)directed towards the ground because of
the inclination of the projectile upon ignition of the expl osive
and, consequently, do not nmake a useful contribution, in an an-
gle other than 90° with respect to the shell surface of the pro-
jectile body, thus inproving the scattering effect considerably.

Regardi ng a sinple and efficient production of the ring-
shaped elenents in terns of manufacturing techniques, it is ad-
vant ageous for each of the ring-shaped elenments to have a pl u-
rality of grooves representing predeterm ned break points. Here,
a substantially disc-shaped, ring-shaped el enent may be pro-
duced, in which grooves are made by punching, mlling, |asing
or, if desired, (wre) erosion in order to establish a con-
trolled fragnentation of the ring-shaped el enents.

In order to predefine fragnents the main extension direction
of which is substantially in the radial direction of the ring-
shaped el enent and, thus, in the direction of the nmonentumini -
tiated by the explosive, it is favourable for the axes of |ongi-
tudi nal extension of each groove to be substantially in the ra-
dial direction of the ring-shaped el enent.

Regarding a sinple and efficient production it is favourable
for the grooves to have a substantially rectangul ar cross-
section.
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The ground of the substantially rectangul ar grooves nay have
different designs. It is particularly advantageous, for exanple,
if the grooves are made by neans of wire erosion since in this
case the grooves can have a relatively small width and, as a
consequence, conparably |low material |oss occurs in the produc-
tion of the predeterm ned break points. As a result of the typi-
cally round cross-section of the wire, the grooves will have a
ground in the shape of a circular arc.

In order to define the fragnentation of the fragnents from
the ring-shaped el enent upon expl osion especially accurately, in
particul ar regarding the breakup in the circunferential direc-
tion, it is advantageous for the grooves to have a ground in the
shape of an acute angl e.

Provi ded that the grooves extend outwardly from an inner
surface of the ring-shaped el enents defined by an inner radius,
ri ng-shaped el ements having grooves and/ or predeterm ned break
poi nts which are not visible on the outside of the ring-shaped
el enents are forned in an advant ageous way. Advantageously, this
means that providing an outer (protective) cover may be omtted.

In this case, it is particularly favourable for the ring-
shaped connecting portion to have a substantially full-faced
outer shell surface, so a substantially closed, preferably cy-
lindrical outer shell surface is obtained without the need to
take further precautions when arranging said ring-shaped el e-
ments on top of one another.

In order to obtain a substantially snooth outer shell sur-
face by neans of a plurality of ring-shaped el ements arranged on
top of one another, it is favourable for the outer shell surface
of the ring-shaped elenents to have an angl e other than 90° to-
wards both an upper and a | ower surface of the ring-shaped con-
necting portion, so the shell surface extends substantially par-
allel to the cylindrical shell surface of the projectile body.

Due to this substantially snooth-faced design of an outer
shel |l surface by neans of a plurality of ring-shaped el enents,
the deposition of dirt and/or a form ng of contact corrosion or
the Ii ke may be avoided in an advant ageous manner, in particul ar
when gl ueing the ring-shaped el enments to one anot her and/or ap-
plying a coating such as a | ayer of paint.

Regardi ng the nmethod, such ring-shaped el enents are pro-
duced, in particular, as foll ows:
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First, substantially planar ring-shaped discs are produced,
in which predeterm ned break points are nade by the aforenen-
tioned steps (eroding, punching, mlling, etc.), leaving a ring-
shaped connecting portion. Then, the freely projecting ends of
the predefined fragnents are bent out fromthe plane defined by
t he ring-shaped connecting portion, thus defining the desired
propel ling direction.

As a result, however, the outer shell surface of the previ-
ously disc-shaped elenents is then |located vertically with re-
spect to the inclined fragnments and/or the ring-shaped connect-
ing portion, so that when arrangi ng such ring-shaped el enents on
top of one another, each elenent fornms a sharp-edged protrusion
having a substantially triangular cross-section. This is disad-
vant ageous with regard to the form ng of corrosion and the pos-
sibility for applying a (tight) protective cover and/or coating,
and ballistic disadvantages will occur in conjunction with this
as wel | .

Therefore, in order to obtain a substantially cl osed, snooth
outer shell surface in which ring-shaped el ements arranged on
top of one another, the sharp-edged triangul ar protrusions of
the ring-shaped el enents are renoved in an advant ageous manner,
preferably by a turning nmethod and after gl ueing the ring-shaped
el enents to one another, so the desired substantially snooth
outer shell surface is obtained. Afterwards, it may be provi ded
with a protective paint known fromthe prior art or the I|ike.

Regardi ng the increase of the effective range of the projec-
tile, it is favourable for the ring-shaped el enents close to the
ground to be propelled in a different angle than the ring-shaped
el enents far fromthe ground, so it is advantageous to arrange a
positioning ring between a first subset and a second subset of
the ring-shaped el enents. Using the positioning ring, the ring-
shaped el enents nay be divided into at |east two subsets, which
preferably have different propelling directions, in a sinple
manner .

In order to obtain a compact positioning of these ring-
shaped el enents in a substantially mrrored arrangenment, it is
favourabl e for the positioning ring to have an upper and a | ower
contact surface extending inclined with respect to an orthogonal
pl ane of the longitudinal axis of the rotation-symetrical sec-
tion of the projectile body, with the positioning ring prefera-



-7 -

bly designed as a mrror imge about a central orthogonal plane
of the longitudinal axis of the rotation-symretrical section.

The obj ect according to the invention is also achieved, in
particular, by a ring-shaped elenent for a projectile according
to any one of the preceding clains, having several predeterm ned
break points, at least in sections, defining fragnents forned
upon breakup of the elenent, wherein the freely projecting ends
of the fragnments are arranged, at |east partially, in a conmon
ort hogonal plane to a longitudinal axis of the ring-shaped el e-
ment and this orthogonal plane is arranged diverging froman or-
t hogonal plane defined by the ring-shaped connecting portion.

The invention is discussed in nore detail by neans of pre-
ferred exenplary enbodi nents, however without being limted to
them below. In the individual draw ngs:

Fig. 1 shows a cross-section of a projectile according to
t he invention;

Fig. la shows a cross-section of an alternative projectile
according to the invention;

Fig. 2 shows a perspective view of a ring-shaped el enent;

Fig. 3 shows a side view of the ring-shaped el enent accord-
ing to Fig. 2;

Fig. 4 shows a plan view of the ring-shaped el enent accord-
ing to Figs. 2 and 3;

Fig. 5 shows a plan view of an alternative design of the
ri ng- shaped el enent;

Fig. 6 shows a plan view of a further alternative design of
t he ring-shaped el enent;

Fig. 7 shows a plan view of a further alternative design of
t he ring-shaped el enent;

Fig. 8 shows a perspective view of a ring-shaped el enent
having fragnments projecting in different directions;

Fig. 9 shows a side view of the ring-shaped el enent accord-
ing to Fig. 8.

In Fig. 1 a projectile 1 according to the invention can be
seen, featuring a projectile body 2 having a rear part 3 and a
bl asting pipe 4. The blasting pipe 4 has a recess 5 for receiv-
ing the explosive and an adjoining recess 6 for receiving a fuze
(not shown). A direct-action fuze or a delay-action fuze may be
provided, in particular.

As can be seen in the cross-sectional view according to Fig.



- 8 -

1, the blasting pipe 4 in the exenplary enbodi nent shown has a
substantially cylindrical shape, so in a section of the projec-
tile 2 a rotation-symmetrical, in the present case cylindrical,
shell surface 7 is fornmed, on which a plurality of ring-shaped
el enents 8 may be received in a sinple manner. The outer diamne-
ter of the cylindrical shell surface 7 and the inner dianeter of
the ring-shaped el enents 8 are chosen such that the ring-shaped
el enents 8 may be pushed and/or threaded over the substantially
cylindrical pipe element with play in a sinple manner. As a con-
sequence, in assenbled state, a longitudinal axis 7' of the cy-
lindrical shell surface 7 of the blasting pipe 4 substantially
coincides with a |longitudinal and/or rotational axis 8 of the
ri ng-shaped el enents 8.

Furthernore, it can be seen in Fig. 1 that the ring-shaped
elenments 8 are divided into two groups and/ or subsets 10, 10" by
means of a positioning ring 9. In the exenplary enbodi mnent shown
all ring-shaped elenents 8 are of the same design, but the spa-
tial arrangenment of the ring-shaped elenents 8 in the first
group 10, which is located closer to the fuze receiving portion
6, is in opposition to the arrangenent of the ring-shaped el e-
ments 8 in the second subset and/or group 10'. By this, the
scattering angle of the fragnments upon explosion is further im
proved, as described in nore detail bel ow

In Fig. la an alternative enbodinent of projectile 1 according
to the invention can be seen, whereas this enbodi nent provides
for a throughout convex shape of the outer shell surface 16. The
outer shell surface 16 is achieved in a central section by
provi ding ring-shaped elenments 8 having substantially the sane
inner dianeter as the cylindrical shell surface 7, yet having
different outer dianeters. The outer dianeters of the ring-
shaped elenents 8 are defined such that the in the area of the
positioning ring 9 advantageously projectile 1 has the |argest
di aneter.

By way of this convex shape of the outer shell surface 16 advan-
tageously particularly favourable aerodynamcs are achieved,
whi ch substantially correspond to the aerodynam c shape of other
projectiles (wthout ring-shaped fragnented elenents). Furthers
by way of this arrangenent additionally the enlargenent of the
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scattering angle as ainmed by the invention is further pronoted.

Figs. 2 to 4 show a first possible design of the ring-shaped
el ements 8 according to the invention.

As can be seen, a ring-shaped connecting portion 11 is
formed on the outside here, fromwhich a plurality of fragnments
12, each having a freely projecting end 13, extends to the in-
si de.

As can best be seen in the side view according to Fig. 3,

t he orthogonal plane 11', defined by the ring-shaped connecting
portion 11, to the longitudinal axis 8 is arranged diverging
fromthe orthogonal plane 13' defined by the freely projecting
ends of the fragnents 12. According to this, the ring-shaped el -
enents 8 designed according to the invention are — in contrast
to what is known fromthe prior art — not fornmed as substanti al -
ly flat, disc-shaped el enments, but according to the invention
the ring-shaped el enents 8 have fragnments 12 inclined with re-
spect to the orthogonal plane 11' and/or the shell surface 7 of
the blasting pipe 4 in order to change the propelling direction
of the fragments 12 upon ignition of the expl osive provided in
the recess 5 in such a way that the nunber of the effective
fragnents 12 is increased due to their propelling direction.

Here, the ring-shaped elenments 8 according to the invention
are preferably made of ring-shaped discs, which ring-shaped
di scs are then deformed, preferably by nmeans of a stanping neth-
od, in order to determne the inclination of the fragnents 12 in
the exemplary embodiment shown in an angle o of substantially
30° with respect to an orthogonal plane 11' and/or 13'.

Before this deformation is carried out, preferably by means
of stanping, it is advantageous to produce the predeterm ned
break points in the formof grooves 14 in the (yet) ring-shaped
di scs, which represent an intermedi ate product in the production
of the ring-shaped elenents 8 according to the invention.

Dependi ng on the desired design of the grooves 14, different
nmet hods may be used for this. In the exenplary enbodi nent shown
in Figs. 2 to 4, the desired shape of the grooves may be pro-
duced in a particularly sinple and efficient way by punchi ng.

O course, the possible nmethods for groove production al so
depend on the material selection for the ring-shaped el enents 8;
preferably, a suitable iron material neeting the desired re-
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quirements in conjunction with the formng of fragnents in terns
of hardness and toughness is selected for the design according
to the invention. Such an iron material has good basic punching
capabilities, too.

Mor eover, the dinmensions of the ring-shaped disc el enent,
whi ch serves as an internedi ate product for the ring-shaped el e-
ments according to the invention, are selected such that a cu-
boi d- shaped fragnent design, in particular a cubist fragnent de-
sign, is obtained.

As shown in Figs. 2 to 7, mlling or punching allow to pro-
duce grooves 14, in particular of substantially rectangul ar
cross-section, in a sinple manner, wherein the ground 15" of the
grooves may, alternatively, be designed in the shape of a circu-
lar arc (cf. Figures 2 to 4), an acute angle (cf. Fig. 5) or,
however, rectilinear (cf. Fig. 7).

A particular material -saving production nmethod has been used
for element 8 shown in Fig. 6, in which grooves 14 having a com
parably small cross-sectional w dth have been produced using
wire erosion. As an alternative to wire erosion and/or mlling
or punching, the grooves nmay, of course, be produced by neans of
| aser.

A further alternative exenplary enbodi nent of the ring-
shaped elenent 8 is shown in Figs. 9 and 10, wherein the ring-
shaped el enent 8 features two groups of fragnents 12, with the
one group of fragnents 12 bent upwards wth respect to an or-

t hogonal plane 11' defined by the ring-shaped connecting portion
and the other group of fragnents 12 bent downwards.

The different orientations of these fragnents 12 are sel ect-
ed alternating in the circunferential direction, so that, advan-
t ageously, equally designed ring-shaped el enents 8 may be
stacked intimately into each other in an orientation turned
around a fragnment 12.

As shown in Fig. 1, it is also possible, in particular, to
allow different propelling directions, using ring-shaped el e-
ments 8 in which the fragnents 12 are bent in only one direction
wWth respect to the plane 11' defined by the ring-shaped con-
necting portion 11, by pushing the ring-shaped el enents 8 over
the cylindrical shell surface 7 in different spatial orienta-
tions. The two groups 10, 10' of ring-shaped el enents 8 having
different orientations are separated by the positioning ring 9,
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whi ch has contact surfaces 9', 9'' that are inclined according
to the respective angle of inclination o of the fragments 12.

Tests showed that, depending on the selection of the explo-
sive and the material of the ring-shaped elenents 8, those ele-
ments 8 of group 10 which are |located closer to the fuze, i. e.
closer to the ground, are propelled in a scattering angle B of
approx. 0° to 70° to the orthogonal plane 13", with the frag-
ments 12 | ocated near the positioning ring 9 and/or a central
pl ane being propelled in a relatively small angle near the | ower
limit of the scattering angle . Then, the propelling angle in-
creases for the fragments 12 further away fromthe positioning
ring 9 and/or a central plane, so the fragnents 12 further away
fromthe positioning ring 9 — again dependi ng on the sel ection
of explosive and material — are propelled in an angle near the
upper limit of the scattering angle (. The ring-shaped elements
8 of group 10', which are located closer to the rear part 3 of
the projectile 2, have a scattering angle R' with a value of
preferably al so approx. 0° to 70° to the orthogonal plane 13",
but in the opposite direction. As has been descri bed above, the
propel ling angle of the fragnments 12 increases the further the
fragnents are away fromthe positioning ring 9 and/or a central
pl ane here as well, so advantageously there will be an effective
propel ling angle of up to 140° altogether.

As can be seen in Fig. 1, this leads to a considerably |arg-
er scattering angle for the fragnents 12 of the ring-shaped el e-
ments 8 when conpared to a uniformy orthogonal propelling di-
rection, so the efficiency of the projectile 1 is clearly im
proved when conpared to di sc-shaped el enents extending only in
t he orthogonal plane to the |longitudinal axis 7' and/or 8'.

Furthernore, it can be seen in Fig. 1 that the ring-shaped
elements 8 in their assenbled state forma substantially snooth
outer shell surface 16. Since, during stanping, the outer shel
surface of the ring-shaped connecting portion 11 is initially
al so arranged inclined to the desired snooth shell surface 16
for inclining the fragnments 12, the ring-shaped elenents 8 are
preferably glued to one another, and then sharp-edged protru-
sions having a substantially triangular cross-section are re-
nmoved by a turning nethod, so the desired substantially snpoth
shell surface 16 is obtained. Afterwards, it may be provi ded
with a paint layer or the like with regard to inproved protec-
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tion agai nst corrosion.

Of course, ring-shaped elements 8 having different angles «
and/or, to sone extent, disc-shaped elenents in which the frag-
ments extend substantially in the direction of an orthogonal
plane to the longitudinal axis 8 may also be provided in a pro-
jectile 2. The only substantial part is that at |east sone ring-
shaped el enents 8 are provided, in which the freely projecting
ends 13 of the fragnments 12 are arranged in an orthogonal plane
13" diverging fromthe orthogonal plane 11' defined by the ring-
shaped connecting portion, so the scattering angle of the frag-
ments 12 is increased.



d ai ns:

1. Aprojectile (1), which has a projectile body (2) featuring a
recess (5) for receiving an explosive, wherein the projectile
body (2) has a rotation-symetrical, preferably cylindrical,
shel |l surface (7), at least in sections, which is surrounded, at
| east in sections, by several ring-shaped elenents (8) provided
wi th predeterm ned break points, wherein fragnments (12) forned
upon breakup of the elenents (8) are predefined via the prede-
term ned break points, said fragnents (12) being connected to
one another in a ring-shaped connecting portion (11) for form ng
the ring-shaped el enent (8), characterised in that the freely
projecting ends (13) of the fragnments (12) are at |east partial-
Iy arranged in a common orthogonal plane (13') to a | ongitudinal
axis (8) of the ring-shaped el enent (8), wherein this orthogo-
nal plane (13') is arranged diverging froman orthogonal plane
(11') defined by the ring-shaped connecting portion (11).

2. The projectile according to claim1, characterised in that an
upper and a |lower surface (8 ') of at |east a nunber of frag-
ments (12) are forned substantially snmooth and parallel to one
another, wherein the two surfaces (8'') include an angle (o)

ot her than 90° with respect to the orthogonal plane (11'), de-
fined by the ring-shaped connecting portion (11), to the |ongi-
tudinal axis (8').

3. The projectile according to claim2, characterised in that
all fragments (12) include substantially the same angle (o) of
inclination with respect to the orthogonal plane (11'), defined
by the ring-shaped connecting portion (11), to the | ongitudi nal
axis (8).

4. The projectile according to claim?2, characterised in that a
subset of the fragments (12) includes a first angle (o) other
than 90° with respect to the orthogonal plane (11') defined by
the ring-shaped connecting portion (11), and another subset in-
cludes a second angle (a'), also other than 90° with respect to
t he orthogonal plane (11') defined by the ring-shaped connecting
portion, wherein the second angle (a') is preferable mirrored to

the first angle (a) about a plane extending through a ring-
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shaped connecting portion (11).

5. The projectile according to any one of clains 2 to 4, charac-
terised in that the upper and the | ower surface (8 ') of the
fragments (12) include an angle (a) between 5° and 70°, prefera-
bly between 15° and 45°, in particular between 25° and 35°, with
respect to a plane (11') defined by the ring-shaped connecting
portion (11).

6. The projectile according to any one of clains 1 to 5, charac-
terised in that each of the ring-shaped el enents (8) has a plu-
rality of grooves (14) representing predeterm ned break points.

7. The projectile according to claim®6, characterised in that
t he | ongi tudi nal extension axes of each groove (14) are substan-
tially in the radial direction of the ring-shaped el enent (8).

8. The projectile according to claim®6 or 7, characterised in
that the grooves (14) have a substantially rectangul ar cross-
section.

9. The projectile according to any one of clains 6 to 8, charac-
terised in that the grooves (14) have a ground (15') in the
shape of a circular arc.

10. The projectile according to any one of clainms 6 to 8, char-
acterised in that the grooves (14) have a ground (15') in the
shape of an acute angl e.

11. The projectile according to any one of clainms 7 to 10, char-
acterised in that the grooves (14) extend outwardly froman in-

ner surface of the ring-shaped elenments (8) defined by an inner

radi us.

12. The projectile according to any one of clainms 1 to 11, char-
acterised in that the ring-shaped connecting portion (11) has a
substantially full-faced outer shell surface (16).

13. The projectile according to any one of clains 1 to 12, char-
acterised in that the outer shell surface (16) of the ring-
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shaped el enents has an angle other than 90° towards both an up-
per and a | ower surface of the ring-shaped connecting portion
(11), wherein the shell surface (16) extends substantially par-
allel to the cylindrical shell surface (7) of the projectile
body (2).

14. The projectile according to any one of clainms 1 to 13, char-
acterised in that a positioning ring (9) is arranged between a
first subset (10) and a second subset (10') of the ring-shaped
el enments (8).

15. The projectile according to claim 14, characterised in that
the positioning ring (9) has an upper and a | ower contact sur-
face (9', 9'') extending inclined with respect to an orthogonal
pl ane of the longitudinal axis of the rotation-symetrical sec-
tion of the projectile body (2), with the positioning ring (9)
preferably designed as a mrror inmage about a central orthogonal
pl ane of the longitudinal axis of the rotation-symetrical sec-
tion.

16. A ring-shaped elenent (8) for a projectile (1) according to
any one of claims 1 to 15, having several predeterm ned break
points, at least in sections, defining fragnments (12) formed up-
on breakup of the elenent, wherein the fragnents (12) are con-
nected to one another in a ring-shaped connecting portion (11)
for formng the ring-shaped elenent (8), characterised in that
the freely projecting ends (13) of the fragnents (12) are ar-
ranged, at least partially, in a comon orthogonal plane (13")
to a longitudinal axis (8 ) of the ring-shaped el enent (8),
wherein this orthogonal plane (13') is arranged diverging from
an orthogonal plane (13') defined by the ring-shaped connecting
portion (11).



