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(57) Abstract: The invention relates to a directed fragmentation weapon comprising a housing having a front wall (2), a back wall
(3), a top edge wall (4), bottom edge wall (5) and side edge walls (6, 7) defining a closed chamber therein. The front wall is formed
as a pellet matrix construction including a plurality of 5 compartments (11) formed as recesses on the surface of the front wall (2) fa-
cing to the inside of the chamber. The compartments (11) are substantially similar in shape and size to each other and a plurality of
pellets (12) having a diameter fixed within the pellet matrix. Each compartment (11) contains one pellet (12) therein. There are also
explosive material (10) placed into the chamber, the explosive material being sufficient to propel the plurality of pellets (12) from
the pellet matrix, and a detonator arrangement for exploding the explosive material (10). Depths of a part or all of the compartments
(11) measured perpendicularly to the front wall (2) and from the inner surface of the front wall are defined by equation ) h=Cx A
in which equation coetticient C is 0,1 — 3, and A is the diameter of the pellet.
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Directed fragmentation weapon

The invention relates to directed fragmentation weapon comprising
a housing having a front wall, a back wall, a top edge wall, a bottom edge wall
and side edge walls defining a closed chamber therein, the front wall being
formed as a pellet matrix construction including a plurality of compartments
formed as recesses on the surface of the front wall facing to the inside of the
chamber, the compartments being substantially similar in shape and size to
each other and a plurality of pellets having a diameter fixed within the pellet
matrix, each compartment containing one pellet therein, explosive material
placed into the chamber, the explosive material being sufficient to propel the
plurality of pellets from the pellet matrix, and a detonator arrangement for ex-
ploding the explosive material.

The development of direction fragmentation weapons dates back to
the days of the Second World War. The development of direction fragmenta-
tion weapons started form the fact that when a sheet of explosive detonates in
contact with a heavy backing surface, for example a metal plate, the resulting
blast is primarily directed away from the surface in a single direction. This
basic feature was used to discover an efficient side-attack anti-tank weapon.
The development was however incomplete at the end of the war. Together with
the work relating to the anti-tank weapon discussed above designers also
spent time researching a trench mine that used a directional fragmentation ef-
fect. This development was however also incomplete at the end of the war.

The development continued strongly during the next large war con-
flict, the Korean War as a result of the massed Chinese attacks. At least Can-
ada and the United States began to develop project to counter these massive
Chinese attacks. For example Canada fielded a weapon called the Phoenix
landmine. Said landmine used the directed detonation effects discovered dur-
ing the Second World War discussed above to project a spray of small steel
cubes towards the enemy. The weapon developed was however too large to
be a practical infantry weapon and was relatively ineffective, with a maximum
effective range of about 20 - 30 meters.

As a result of the learning in the Korean War development was still
continued in the early fifties by the efforts of Norman Macleod. The result of
this development was a weapon called the T-48 which was later developed to
the final M18A1. Norman MacLeod applied for a patent for the mine on Janu-
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ary 18, 1956 and a patent was granted on February 28, 1961 under number
US 2 972 949.

U.S. Army accepted the weapon developed into service as the M18
Claymore and it was used in small numbers in Vietnam around 1961. It was
not until the improved M18A1 was developed that the Claymore became a sig-
nificant weapon. M18A1 was first used in Vietnam in 1966.

Later on the development work was continued all over the world and
a number of licensed and unlicensed versions have been widely used for years
by the military forces in various countries all over the world.

Area Access and Area Denial capabilities, especially in area of Non-
Line of Sight (NLOS) have been of increased interest after countries have
moved away from anti-personnel mines (APN). The removal of anti-personnel
mines has created a significant reduction on capabilities for force protection
and counter mobility capabilities of countries. Protection of high value targets
and operational vignettes, such as base camps, entry control points, borders
and section of routes still require capabilities to maintain secure and controlled
modern asymmetrical and non-linear protection operations. Man-in-the-loop
(MITL) Directed Fragmentation weapon system is one of the key solutions on
maintaining the above discussed capability and still being in full compliance
with the Ottawa Agreement/Treaty.

Directed fragmentation weapons were originally developed as lethal
military weapons. During the later years however needs have been risen also
for example in police operations or in other operations carried out by civil au-
thorities, i.e. needs to have an effective non-lethal weapon for use in control-
ling crowds of people for example in riots and mobs. In rioting and mass mob
actions normally police units alone or sometimes police units in co-operation
with military units may be confronted with sudden situations in which effective
amount of non-lethal force must be used in order to maintain control of the sit-
uation.

Relating to the matters discussed above directed fragmentation
weapons have been developed from their original lethal military versions to
non-lethal crowd control versions using pellets made of soft material, for ex-
ample rubber, plastic or other soft compositions. As examples of appropriate
plastic materials high density polyethylene, polyvinyl chloride and other similar
polymer compositions can be mentioned.
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As a practical example of said non-lethal directed fragmentation
crowd control weapons a device described in US Patent No. 6 298 788 can be
mentioned.

One of the most important features in a directed fragmentation
weapon is its ability to deliver fragments in similar pre-determined formation in
each detonation. This feature guarantees a prefect distribution on target area
and therefore collateral damage is reduced and also safety of the operators of
the weapon and friendly forces is increased. The devices known from the prior
art documents are not ideal in this respect.

An object of the invention is to eliminate the disadvantages of the
prior art. This is obtained by the present invention. The present invention is
characterized in that depths of a part or all of the compartments measured
perpendicularly to the front wall and from the inner surface of the front wall are
defined by equation (I) h = C x A in which equation coefficient C is 0,1 - 3,
and A is the diameter of the pellet (Figs. 4 — 7).

Accordingly, in one aspect there is provided a Directed fragmenta-
tion weapon comprising:

a housing having a front wall, a back wall, a top edge wall, a bottom
edge wall and side edge walls defining a closed chamber therein, the front wall
being formed as a pellet matrix construction including a plurality of com-
partments formed as recesses on the surface of the front wall facing to the in-
side of the chamber, the recesses being open to the inside of the chamber, the
compartments being substantially similar in shape and size to each other and a
plurality of pellets having a diameter fixed within the pellet matrix, each com-
partment containing one pellet therein,

explosive material placed into the chamber, the explosive material
being sufficient to propel the plurality of pellets from the pellet matrix, and

a detonator arrangement for exploding the explosive material,

wherein

depths of a part or all of the compartments measured perpendicu-
larly to the front wall (2) and from the inner surface of the front wall are de-

fined by equation

() h=CxA

CA 2968632 2018-11-09
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in which equation coefficient C is 0,1 — 3, and A is the diameter of
the pellet.

An advantage of the invention is in that the ability to deliver frag-
ments in similar pre-determined and controlled formation in each detonation is

5 excellent. It must be noted further that the advantage discussed above can be
obtained with all materials of the fragments used. The fragments can be cho-
sen according to the existing need, i.e. the fragments can be of any size and
any material. Another advantage of the invention is its simplicity making the in-
vention inexpensive and easy to materialize by using automated process. The

10 invention is also very flexible, i.e. the invention can be modified quite freely in
size etc.

In the following the invention will be described in closer detail by
means of exemplary embodiments described in the accompanying drawings, in
which

15 Figure 1 shows a front schematic view of a basic structure of one
embodiment of the present invention,

Figure 2 shows a side view of the embodiment shown in Figure 1,

Figure 3 shows a top side view of the embodiment shown in Figures
1and 2,

20 Figures 4 — 7 show constructional details of different embodiments
of the basic structure shown in Figures 1 ~ 3,

Figures 8 — 9 show two schematic examples of the fragment for-

mation after detonation obtainable with the invention.

CA 2968632 2018-11-09



CA 02968632 2017-05-23

WO 2016/092149 PCT/FI12015/050815

10

15

20

25

30

35

Figures 1 — 3 show schematically the basic structure of a directed
fragmentation weapon. Weapon comprises a housing 1 having a front wall 2
and a back wall 3. Housing 1 comprises further a top edge wall 4, bottom edge
wall 5 side edge walls 6 and 7.

The housing can be manufactured of any material for example plas-
tic material.

The charge shown in Figures 1 — 3 comprises further a stand struc-
ture 8 for example a tripod or scissors legs stand structure and a sight struc-
ture 9 for aiming the weapon. The tripod stand structure and the sight structure
shown in Figures 1 — 3 are shown on as examples of typical structures. Both
the stand structure and the sight structure can be varied quite freely, i.e. all
stand structure and sight structures known as such can be used. Stand struc-
ture 8 can be for example a structure by which the weapon can be fastened for
example to a tree and sight structure 9 can be for example a simple open
sight, a tube sight, an optical sight etc.

The front wall 2 of the housing is formed as a pellet matrix construc-
tion. The above mentioned pellet matrix construction is a preformed part and
includes a plurality of compartments 11 formed as recesses on the surface of
the front wall 2 facing to the inside of the chamber. The compartments 11 are
substantially similar in shape and size to each other. There is further a plurality
of pellets 12 having a diameter A fixed within the pellet matrix. Each compart-
ment 11 contains one pellet 12 therein.

Explosive material 10, i.e. booster charge and/or main charge, is
placed into a closed chamber formed by the walls of the housing 1. The explo-
sive material is placed behind the front wall 2. The amount of explosive materi-
al 10 is sufficient to propel the plurality of pellets 12 from the pellet matrix.
There is also a detonator arrangement for exploding the explosive material.
The above mentioned detonator arrangement can be of any type known in the
field. The detonator arrangement discussed above is quite familiar to a person
skilled in the art. The detonator arrangement is not shown in the Figures. Ex-
plosive material 10, compartments 11 and pellets 12 are clearly shown in Fig-
ures 4 —7.

According to the basic idea of the invention depths of at least a part
of the compartments measured perpendicularly to the front wall and from the
inner surface of the front wall are defined by equation (I) h = C x A in which
equation coefficient C is 0,1 — 3, and A is the diameter of the pellet.
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Figures 4 — 7 show four examples in which the depth h of the com-
partments 11 are different so that Figure 4 shows the value for h which is the
smallest one in these examples and Figure 7 shows value for h which is the
greatest one in these examples. The depth values of h shown in Figures 5 and
6 lie between the depth values of h shown in Figures 4 and 7.

As shown in Figures 4 — 7 and discussed above the preformed front
wall 2 is provided with compartments 11 or sockets defined by factors A which
represents the diameter of the pellet 12, and a coefficient C which varies be-
tween 0,1 to 3, i.e. the depth h may vary in the way discussed above. Coeffi-
cient 0,1 represents the smallest depth value and coefficient 3 represents the
greatest depth value.

The invention enables the exact positioning the pellets in exact and
predetermined position in the front wall 11 whereby a desired form and range
for the fragment fan is obtained. In other words the form and range of the
fragment fan can always be obtained with the invention by using a predeter-
mined compartment depth h in the front wall. The above discussed exact result
is always the same in each detonation when the same compartment depth is
used. This is because by using the invention it is possible to locate every pellet
into an exactly correct, predetermined and desired position. Different ranges
and forms for fragment fan i.e. fragment distribution after detonation can be ob-
tained by making different front walls, i.e. front walls with different compartment
depths.

It has been found that the best result is obtained when the depths of
all compartments of the front wall are defined by using the equation (I).

Figures 8 and 9 show two examples of the fragment fan or formation
after detonation. The fragments may develop any degree fragment fan from 10
to 180 degrees in vertical and/or horizontal directions in front of the charge it-
self.

Pellets 11 can be kept in the compartments 11 by using an adhesive
13 which can be placed on front side or on back side of the pellet. The adhe-
sive can also be placed on both sides of the pellet 12. Explosive material 10 is
placed behind the pellets 12 as discussed above. The explosive material can
also support the pellets 11 to hold the in place for example in situations in
which any vibrations or shocks are acting to the casing. It is however quite
possible, in order to obtain certain special effects to make a clear distance or
space between the explosive material 10 and the pellets 12 with an inert mate-
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rial. The above mentioned distance or space is shown with a reference s in
Figures 4 — 7. The value of s may vary between 0 and the value of A, i.e. the
diameter of the pellet.

The front wall 2 is usually rather thin. Thickness of the front wall
may vary from less than 1 mm to about 5 mm so that said thickness does not
inhibit too much the movement of the fragments or decrease kinetic energy or
speed of the fragments after the explosive material has been detonated.

The invention has been described above by means of the exempla-
ry embodiments shown in the figures. The invention is however not restricted
in any way to the examples of the figures but the invention may be freely modi-
fied within the scope of the claims. Thus the shape and dimensions of the cas-
ing and its details on pellets may be freely modified according to the existing
needs, and the materials can also be chosen freely in order to obtain the re-
sults needed.
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Claims

1. Directed fragmentation weapon comprising:

a housing having a front wall, a back wall, a top edge wall, a bottom
edge wall and side edge walls defining a closed chamber therein, the front wall
being formed as a pellet matrix construction including a plurality of compart-
ments formed as recesses on the surface of the front wall facing to the inside
of the chamber, the recesses being open to the inside of the chamber, the
compartments being substantially similar in shape and size to each other and a
plurality of pellets having a diameter fixed within the pellet matrix, each com-
partment containing only one pellet therein,

explosive material placed into the chamber, the explosive material
being sufficient to propel the plurality of pellets from the pellet matrix, and

a detonator arrangement for exploding the explosive material,

wherein

depths of a part or all of the compartments measured perpendicular-
ly to the front wall (2) and from the inner surface of the front wall are defined by
equation

() h=CxA
in which equation coefficient C is 0,1 — 3, and A is the diameter of the pellet.

2. The directed fragmentation weapon according to claim 1,
wherein the depths of all compartments of the front wall are defined by using
the equation (1).

3. The directed fragmentation weapon according to claims 1 or 2,
wherein the pellets are arranged to be kept in the compartments by using an
adhesive.

4. The directed fragmentation weapon according to claim 3,
wherein the adhesive is placed on front or back side of the pellets or on front
and back sides of the pellets.

CA 2968632 2019-07-29
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