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(54) Method for a multiple hollow charge and a multiple hollow charge for implementing the
method

(57) The present invention relates to a method for a
multiple hollow charge and a multiple hollow charge (10)
for implementing the method. According to the inven-
tion, an increased effect is brought about in connection

with or after penetration of a protection by virtue of the
fact that the hollow-charge jets (18, 19) from at least a
first and a second hollow charge (11 and, respectively,
12) are caused to collide on or after penetration of the
protection.



EP 1 087 203 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a method for
a multiple hollow charge for bringing about an increased
effect on or after penetration of protection, and a multiple
hollow charge comprising at least a first and a second
hollow charge arranged so as to act in essentially the
same direction against a protection in order to penetrate
the same, which hollow charges comprise an explosive
charge with a liner, and which multiple hollow charge
comprises means of detonation of the hollow charges,
a hollow-charge jet for action against the protection be-
ing formed from each charge on detonation of a hollow
charge. In this context, hollow-charge jet relates to both
extending jets and jets which have the nature of a pro-
jectile.
[0002] Multiple hollow charges and in particular tan-
dem hollow charges of the above type have been known
for a long time, see for example GB 2 239 694. In the
known multiple hollow charges, the component hollow
charges act one after another in essentially one and the
same hole on penetration of a protection. This means
that the penetration capacity of the charges is added
completely or partly.
[0003] The object of the present invention is to in-
crease the effect in connection with or after penetration
of a protection, in particular armour protection. This is
achieved according to the method of the invention by
causing a first hollow-charge jet from a first hollow
charge and a second hollow-charge jet from a second
hollow charge to collide in connection with penetration
of the protection. In this context, the expression in con-
nection with penetration of the protection means a peri-
od of time which lasts from a point in time immediately
before penetration to a point in time immediately after
penetration. In the event of collision having started im-
mediately before penetration of the protection, it is a pre-
requisite that the collision procedure continues at least
during parts of the penetration phase. The hollow
charge according to the invention comprises means for
causing the hollow-charge jets from at least the first and
second hollow charges to collide in connection with pen-
etration of the protection.
[0004] When the hollow-charge jet formed last col-
lides with jet parts from the jet formed first, such as a
slug, tail fragments or other parts with lower velocity
than the tip of the hollow-charge jet formed last, on or
after passage through the protection, the material from
both the jets is spread. The spread material results in
an increased effect according to one or more of the prin-
ciples below.

- Production of a radial spread of splinters from frag-
ments which collide, which increases the conven-
tional fragmentation effect within a protected space,
both because the number of splinters increases and
because the splinters are sent out in other direc-
tions than is usual, that is to say from the inside of

the protection.
- If the collision takes place within the (armour) pro-

tection, the conventional hole diameter is greatly in-
creased on account of the radial force component
caused by the collision. This produces an increased
quantity of secondary splinters and thus a better ef-
fect. This phenomenon is particularly accentuated
if the collision takes place close to the inside of the
protection, that is to say at the end of the penetration
process. The conventional effect in the form of
splinters increases if the hole diameter increases.

- Combustion, alloying and other exothermic reac-
tions are improved by various mechanisms. The
spread of material leads to an improved oxygen
supply and greater reaction surfaces. Furthermore,
the energy supplied when the collision takes place
can be sufficient to start reactions. The reactions
have an effect within the spaces fired upon, in the
form of an increase in temperature, pressure, hot
splinters and smoke and so forth.

[0005] There are a number of possibilities for causing
two hollow-charge jets to collide on or after penetration
of the protection.
[0006] According to an advantageous embodiment, a
control arrangement is adapted to initiate the second
hollow charge depending on the initiation of the first hol-
low charge so as to cause the hollow-charge jets of the
hollow charges to collide.
[0007] According to another advantageous embodi-
ment, the geometrical distances between component
hollow charges are dimensioned so that the faster part
of the second jet catches up the slower part of the first
jet on or after penetration of the protection.
[0008] According to other advantageous embodi-
ments, the hollow charges have a different geometrical
shape and/or different explosive properties as a result
of the use of different explosive substances, initiation
principles or the like.
[0009] Examples follow below of parameters which
can be varied so as to change the properties of a hollow
charge, including the mass/velocity of the hollow charge
and the slug:

- the angle of the hollow-charge cone (the liner),
- the material thickness of the hollow-charge cone,
- the density of the hollow-charge cone,
- use of explosive substances with different detona-

tion pressures,
- a greater or smaller quantity of explosive substance

in the charge and the distribution of the explosive
substance in relation to parts of the cone/the liner
and the point of initiation,

- the selection of density and to a certain extent the
thickness of the case of the charge,

- the initiation principle (central initiation/peripheral
initiation).
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[0010] The component charges are preferably of the
jet-forming or projectile-forming type.
[0011] The ignition sequence of the hollow charges
can be either that the front charge of two hollow charges
is ignited first or that the rear charge is ignited first. In
the latter case, according to one embodiment, the jet of
the front hollow charge can also be included in a sec-
tional area, which is to a greater or lesser extent empty,
in the jet of the rear hollow charge. In this embodiment,
parts other than the tip and tail of the hollow charges
can be made to participate initially in the collision be-
tween two jets.
[0012] The invention is described in greater detail be-
low with reference to the appended drawings, in which
Figure 1 snows diagrammatically the activation of a mul-
tiple hollow charge of the tandem type at five points in
time to illustrate the collision procedure, and Figure 2
shows diagrammatically a multiple hollow charge with a
control arrangement.
[0013] The multiple hollow charge 10 shown in Figure
1 comprises a first and a second hollow charge 11 and,
respectively, 12. The first hollow charge 11 comprises
an explosive charge 13 with an associated liner 14, and
the second hollow charge 12 comprises an explosive
charge 15 with a liner 16. The central axes of the hollow
charges coincide on a common centre line 17. No det-
onators are shown but are assumed to be included ac-
cording to any conventional solution.
[0014] Both the hollow charges can be of the projec-
tile-forming type (IV) or of the jet-forming type (III). It is
also possible for one hollow charge to be of the projec-
tile-forming type and the other to be of the jet-forming
type.
[0015] The activation procedure is described below.
[0016] At time T1, the multiple hollow charge is under-
way towards its target but neither of the hollow charges
11, 12 of the multiple hollow charge has as yet been ig-
nited.
[0017] At time T2, the front charge 11 detonates. A
hollow-charge jet 18 is generated.
[0018] At time T3, the jet 18 has moved forward a little
in the trajectory.
[0019] At time T4, the rear charge 12 is ignited and a
hollow-charge jet 19 is generated. The charges follow
essentially the same trajectory towards the target.
[0020] At time T5, the jet 19 of the rear charge has
caught up with the front hollow-charge jet 18 and a col-
lision occurs between the faster parts of the rear hollow-
charge jet and the rear parts of the front hollow charge,
such as the slug, tail and other slow-moving parts. The
hollow-charge jets 18, 19 penetrate or have at this time
T5 penetrated a protection (not shown), for example ar-
mour protection on a tank. Arrows 20 indicate that great
radial forces occur.
[0021] A procedure in which the front hollow charge
is ignited before the rear charge has been described
above. In the event that the rear hollow charge instead
is ignited first, it must in some known way be ensured

that the rear charge ignited first is allowed completely
or partly to pass through the front charge. This does not
form part of the invention and is therefore not described
further. Refer to SE B 8205973-4 for examples of such
charges.
[0022] The multiple hollow charge shown in Figure 2
is constructed in the same way as the multiple hollow
charge shown in Figure 1 apart from that fact that a con-
trol arrangement 21 has been included between the two
hollow charges. The control arrangement 21 delays the
generation of the jet produced last of two hollow-charge
jets to such an extent that the tip of the hollow-charge
jet produced later catches up the slower parts of the hol-
low charge produced first in connection with penetration
of the protection.
[0023] The delay between the ignition of two hollow
charges can be brought about in many different ways.
The decisive factors are inter alia the geometrical and
other conditions in the charges and the distance from
the charges to a predetermined collision point or a pre-
determined collision area in the vicinity of which a target
to be combated is located.
[0024] An example of bringing about a delay is de-
scribed in the abovementioned SE B 8205973-4. In this
case, the delay is determined by the time it takes for the
slug of relatively great diameter of the hollow-charge jet
produced first to move to a predetermined position in
order to initiate in this case the front charge. Other ex-
amples of known art are to use the delay which arises
when a shock wave is made to travel a given predeter-
mined distance in the shell structure or to include elec-
tronic delay circuits which prevent/delay initiation of
charge two. Such delays can also be brought about by
pyrotechnic or explosive elements or mechanical ar-
rangements. Combinations of the above delay methods
can also be used.
[0025] The invention is not limited to the exemplary
embodiments described above, but a number of alter-
native embodiments are possible within the scope of the
appended patent claims. The multiple hollow charge
can thus comprise more than two hollow charges. The
hollow charges can be ignited in reverse order, that is
to say a rear charge before a front charge and so forth.
Furthermore, the hollow charges can have different cal-
ibres, different geometries moreover and contain differ-
ent materials.

Claims

1. Method for a multiple hollow charge (10) for bringing
about an increased effect on or after penetration of
protection, characterized in that a first hollow-
charge jet (18) from a first hollow charge (11) and a
second hollow-charge jet (19) from a second hollow
charge (12) are caused to collide in connection with
penetration of the protection.
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2. Method according to the preceding patent claim,
characterized in that the geometrical distances be-
tween component hollow charges (11, 12) are di-
mensioned so that the faster part of the second jet
(19) catches up the slower part of the first jet (18)
on or after penetration of the protection.

3. Method according to either of the preceding patent
claims, characterized in that the component hollow
charges (11, 12) are given a different geometrical
shape in order that the faster part of the second jet
will catch up the slower part of the first jet in con-
nection with penetration of the protection.

4. Method according to any one of the preceding pat-
ent claims, characterized in that the component hol-
low charges (11, 12) are given different explosive
properties as a result of the use of different explo-
sive substances, initiation principles or the like in
order that the faster part of the second jet will catch
up the slower part of the first jet in connection with
penetration of the protection.

5. Method according to any one of the preceding pat-
ent claims, characterized in that the delay of activa-
tion of the second hollow charge (12) in relation to
the first hollow charge (13) is controlled so that the
faster part of the second jet catches up the slower
part of the first jet in connection with penetration of
the protection.

6. Method according to any one of the preceding pat-
ent claims, characterized in that the rear charge
(12) of two hollow charges is ignited before the front
charge (11).

7. Method according to Patent Claim 6, characterized
in that the jet (18) of the front hollow charge is in-
cluded in a sectional area, which is to a greater or
lesser extent empty, in the jet (19) of the rear hollow
charge.

8. Method according to any one of Patent Claims 1-5,
characterized in that the front charge (11) of two hol-
low charges is ignited before the rear charge (12).

9. Multiple hollow charge (10) comprising at least a
first and a second hollow charge (11, 12) arranged
so as to act in essentially the same direction against
a protection in order to penetrate the same, which
hollow charges comprise an explosive charge (13
and, respectively, 15) with a liner (14 and, respec-
tively, 16), and which multiple hollow charge com-
prises means of detonation of the hollow charges,
a hollow-charge jet (18, 19) for action against the
protection being formed from each charge on deto-
nation of a hollow charge, characterized in that the
multiple hollow charge (10) comprises means (21)

of causing the hollow-charge jets from at least the
first and second hollow charge (11, 12) to collide in
connection with penetration of the protection.

10. Multiple hollow charge according to Patent Claim 9,
characterized in that the geometrical distances be-
tween component hollow charges (11, 12) are di-
mensioned in such a manner that the faster part of
the second jet (19) catches up the slower part of the
first jet (18) on or after penetration of the protection.

11. Multiple hollow charge according to any one of Pat-
ent Claims 9-10, characterized in that the compo-
nent hollow charges (11, 12) have a different geo-
metrical shape in order to cause the hollow-charge
jets (18, 19) of the hollow charges to collide.

12. Multiple hollow charge according to any one of Pat-
ent Claims 9-11, characterized in that the compo-
nent hollow charges (11, 12) have different explo-
sive properties in order to cause the hollow-charge
jets (18, 19) of the hollow charges to collide.

13. Multiple hollow charge according to any one of Pat-
ent Claims 9-12, characterized by a control ar-
rangement (21) adapted to initiate the second hol-
low charge (12) depending on the initiation of the
first hollow charge (11) in order to cause the hollow-
charge jets (18, 19) of the hollow charges to collide.

14. Multiple hollow charge according to any one of Pat-
ent Claims 9-13, characterized in that the compo-
nent hollow charges (11, 12) are of the jet-forming
type or the projectile-forming type.
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