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FIG. 1

(57) Abstract: Method for determining the flight direction
of a bullet within an area, comprising : providing a hollow
spatial body (1) of electrically non-conductive material,
provided with a large number of parallel conductors (2)
which extend from top to bottom on or near the surface of
the spatial body, each conductor is connected to an electric
power source, and to current detection means adapted to de-
tect through which conductors a current flows, and through
which conductors no current flows. Furthermore computing
means (4) are provided, which are configured to calculate
the flight direction of the bullet from the position of the two
conductors (2") of which the current tflow, as detected by the
current detection means, was interrupted by a bullet. If the
device is complemented with sound detection means, it is
possible to make a rough estimate of the distance to the
shooting location.
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Title: Method and assembly for determining the flight direction of a bullet

DESCRIPTION

The invention relates to a method and an assembly for determining the flight direction
of a bullet originating from e.g. gunfire or machine-gun fire.

During a gunfight, it is often difficult to determine where the enemy is. Sometimes
bullets come from several directions. It is an object of the present invention to provide
a tool for use in such chaotic circumstances, the tool being able to determine the flight
direction of the bullets originating from the gunfire or machine-gun fire etc.

According to the present invention, a method is provided for determining the flight

direction of a bullet within an area, comprising

— providing a detection device comprising a spatial body of electrically non-conductive
material, provided with a large number of parallel conductors which extend from
top to bottom on or near the surface of the spatial body and which are each
connected to an electric power source, and current detection means adapted to
detect conductors through which a current flows, and to detect conductors through
which no current flows;

- providing computing means, which are configured to calculate the flight direction R
of the bullet from the position of the two conductors of which the current flow, as
detected by the current detection means, was interrupted by a bullet;

— positioning of said body in said area.

The invention also includes an assembly (or configuration or system) for determining
the flight direction of a bullet within an area, comprising a spatial body of electrically
non-conductive material, provided with a large number of parallel conductors which
extend from top to bottom on or near the surface of the spatial body and which are
each connected to an electric power source, and current detection means adapted to
detect the conductors through which a current flows, and to detect the conductors
through which no current flows, and furthermore computing means, which are
configured to calculate the flight direction R of the bullet from the position of the two
conductors of which the current flow, as detected by the current detection means, was
interrupted by a bullet.
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The invention can be complemented with sound detection means (for example, one or
more microphones) for detecting the sound (the "crack") of firing the bullet, and for
detecting the time moment T, . on which that sound was received by the sound
detection means. This enables determining the distance Sp, between the shooting
location and the detection device.

This is achieved by:

- determining the mutual distance AX between the two interrupted conductors, the
time interval AT between the successive time moments T; and T, onto which the
current was interrupted in the two conductors, and calculating the velocity of the
bullet from the mutual distance AX and the time interval AT;

- calculating the location of firing the bullet from:

(a) the known position L of the detection body or of the interrupted conductors,

(b) the direction R from which the bullet was fired, calculated by the computing
means, and moreover

(c) the time moment T . on which the sound of firing (the "shotgun crack") was
detected and

(d) the interruption time moments 7; and 7> and the therefrom calculated velocity
Vyu of the bullet.

The invention will now be further discussed based on the figure description following
hereinafter.

Figure 1 shows an embodiment of an assembly according to the invention.

Figure 1 shows an embodiment of an assembly for determining the flight direction of a
bullet originating from e.g. gunfire or machine-gun fire within an area. Preferably, the
assembly comprises a hollow, optionally inflatable, spatial body 1 of an electrically non-
conductive material, e.g. a plastic film, provided with a large number of parallel
conductors 2 (for example 128) extending from top to bottom on or near the surface of
said spatial body 1. The conductors 1 are interconnected at the top to each other by
means of, for example, a connecting ring 3 and are each connected at the bottom to a
module 4 having an electrical power source and current detection means adapted to
detect through which conductors a current flows, and to detect through which
conductors no current flows. Furthermore, the module 4 comprises computing means
with, for example, a current detection matrix monitor and a digital processor, which
module 4 is arranged to determine the direction of the bullet trajectory 5, from the
position of the two conductors 2' of which is detected at a moment in time by the
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current detection means that no current flows anymore, as a result of interruption by a
bullet. Optionally, the module 4 uses a (conventional or electronic) compass 6.

Determination of the distance to the shooter

If a bullet hits and travels through the spatial body 1 of the detection device, usually
two conductors 2 are broken as a result. If the points in time are determined accurately
at which the conductors 2 are interrupted, then the time difference (AT) is known

between the breakage of the conductors 2. If the mutual distance between the
conductors 2 (AX) is also known, then it is easy to calculate the speed of the bullet

(Vou ).

Vbul = AX/ AT

If, for example, by means of a microphone the sound of the shot (crack) is detected,
then the time difference (A7) iS know between the crack and the breakage T; of the
first (conductor) wire.

The speed of sound (V) is about 340 meters per second.

The bullet has flown through the air Ty, seconds and has travelled in that time a

distance X of:

Spur = Vo™ Tou

The sound has travelled the same distance S, in a different time:

Sput = Visou * (Tbul + ATcrack)

So true:

Veou * (Tow+ AT rackc ) = Vour * Tou

(Tbul + ATcrack) = (Vbul * Tou ) / Vsou

Tou = (Vbul * Tkog) / Viou — AT crack
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Tour= Tour * (Mour/ Visou) = =ATcrack

Tou * (1 - (Vbul/ Visou )) = =ATcrack

Tour = AT crack / ((Mpur/ Vsou) — 1)

Example:

AT = 1 second (bullet is faster than sound)

Visou
Vbul

= 340 meter per second.
= 500 meter per second.

Tew= 1/ ((500/340)-1)

Tew = 2,125 seconds

En dus geldt:

Sbu = Vsou * (Toui+ ATcrack )
Spu= 340 * (2,125-1)
Spu = 282,5 meter

It should be noted that there are some factors that may influence the accuracy:

The bullet has not a constant speed, but slows down a bit during the flight.
The speed of sound slightly depends on the atmospheric conditions.
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CLAIMS

Method for determining the flight direction of a bullet within an area, comprising

providing a detection device comprising a spatial body of electrically non-
conductive material, provided with a large number of parallel conductors which
extend from top to bottom on or near the surface of the spatial body, each
conductor is connected to an electric power source, and to current detection
means adapted to detect conductors through which a current flows, and to
detect conductors through which no current flows;

providing computing means, which are configured to calculate the flight
direction R of the bullet from the position of the two conductors of which the
current flow, as detected by the current detection means, was interrupted by a
bullet;

positioning of said body in said area.

Method according to claim 1, comprising:

detecting the sound of firing the bullet by sound detection means and

detecting the time moment 7. on which the sound was received by the

sound detection means;

determining the mutual distance AX between the two interrupted conductors,

the time interval AT between the successive time moments 7; and T, onto

which the current was interrupted in the two conductors, and calculating the

velocity V,, of the bullet from the mutual distance AX and the time interval

AT;

calculating the location of firing the bullet from:

(a) the known position L of the detection body or of the interrupted
conductors,

(b) the direction R from which the bullet was fired, calculated by the
computing means, and furthermore

(c) the time moment T .4 on which the sound of firing was detected and

(d) the interruption time moments 7; and 7, and the therefrom calculated
velocity V,, of the bullet.
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Assembly for determining the flight direction of a bullet within an area,
comprising a spatial body (1) of electrically non-conductive material, provided
with a large number of parallel conductors (2) which extend from top to bottom
on or near the surface of the spatial body, and which are each connected to an
electric power source, and to current detection means adapted to detect
conductors through which a current flows, and to detect conductors through
which no current flows, and furthermore computing means, which are configured
to calculate the flight direction R of the bullet from the position of the two
conductors of which the current flow, as detected by the current detection means,
was interrupted by a bullet.

Assembly according to claim 3, comprising sound detection means for detecting

the sound of firing the bullet and for detecting the time moment Tgz 0N which

that sound was received by the sound detection means;

wherein said computing means calculate the velocity V;,; of the bullet from the

mutual distance AX between the two interrupted conductors, and from the time

interval AT between the successive time moments T7; and 7; onto which the

current was interrupted in the two conductors, and wherein the computing means

calculate the location of firing the bullet from:

(@) the known position L of the detection body or of the interrupted conductors,

(b) the direction R from which the bullet was fired, calculated by the computing
means, and furthermore

(c) the time moment T ack on which the sound of firing was detected and

(d) the interruption time moments 7; and T, and the therefrom calculated
velocity V,, of the bullet.
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