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@ Impact sensor for a projectile.

@ Impact sensor for a projectile (1), which comprises a
source of power (6) with a normally open circuit (8, 9) and
a sensing element (7), for example a fuse pipe, for the
purpose of sensing a closing of the circuit. The circuit con-
sists of two conductors (8, 9) embedded in a plastic film (10).
A number of edges (13) in the projectile are so arranged as
to be capable at the time of the impact by the projectile of
penetrating the plastic film and making contact between the
conductors.
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mpact sensor for a projectile
Impact sen a_proj

The present invention relates to an impact sensor for a
projectile, comprising a source of power with an open
circuit, which is so arranged as to be closed as the re-
sult of a deformation of the projectile at an impact by
the projectile on a target, and a sensing element for the

purpose of sensing said closing of the circuit.

An impact sensor of this kind is described in US Patent
Specification 3,667,393. The thus disclosed sensor exhi-
bits a circuit, the conductors of which are formed from
parts of the material of the projectile which are insula-
ted one from another. Such circuits are very sensitive to
moisture, dirt and oil, etc., which cause changes in the
resistance of the conductors. There is also an increased
risk of the short-circuiting of the conductors if they

are formed from the material of the projectile.

The object of the present invention is, therefore, to
propose an impact sensor of the type described by way of
introduction, in which the circuit is insensitive to the
surrounding environment, and in which the risk of unin-
tentional short-circuiting is eliminated. This object is
achieved by the impact sensor in accordance with the in-
vention having being given the characteristic features

indicated in Claim 1.

Further developments of the invention are evident from

the subordinate Claims.

The ‘invention is described below in greater detail with
reference to the accompanying drawing, which illustrates

a preferred embodiment of the invention.
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Figure 1 shows a cross-section and a sectioned view of

the nose part of a projectile fitted with an impact sen-
sor in accordance with the invention. Figure 2 shows part
of Figure 1 on an enlarged scale. Figure 3 shows a modi-
fied embodiment of a flexible conductor which forms part

of the sensor in accordance with Figure 1.

Figure 1 shows a nose part of a projectile 1, of which
the rest is not shown. The reference 2 is used to denote
the casing of the projectile. The nose part of the pro-
jectile exhibits a centrally positioned, essentially cy-
lindrical cap 3, not described here in any greater de-
tail, which between itself and the casing 2 of the pro-

jectile forms an air gap 4; see Figure 2.

The cap 3 exhibits at its front end an annular step 5,
which has the form of the generated surface of a trun-

cated cone.

The projectile 1 is fitted with an impact sensor compri-
sing a source of power 6, represented only schematically,
and a sensing element, also represented only schematical-
Jy, in the form of a fuse pipe 7. The source of power 6
may, for example, have the form of a battery capable of
being charged by'the acceleeration of the projectile, or
may be a piezoelectric generator. Since both the source
of power 6 and the fuse pipe 7 may be of an arbitrary,
conventional nature, they are neither shown nor described

here in any greater detail.

The source of power 6 and the fuse pipe 7 exhibit an open
circuit in the form of two extremely thin, strip-shaped,
electrical copper conductors 8 and 9. The conductors are
embedded entirely in an electrically insulating material,

for example in the form of a polyimide or polyester film,
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so as to form a so-called flexible conductor 10. The con-
ductors 8 and 9 thus have the form of a thin circuit

pattern etched into the plastic foil.

The flexible conductor 10 is generally of the form shown
in Figure 3, that is to say with an elongated part 11, in
which the two conductors 8 and 9 run parallel with each
other, and a sensor part 12, in which the two conductors
8 and 9 are routed adjacent to each other in pairs accor-
ding to a pre-determined pattern. The sensor part in
Figures 1 and 2 has a rather different appearance than it
does in Figure 3, where it is denoted by the reference
12°. The sensor part 12° has the same form as the step 5,
and is attached to the latter, for example by means of an
adhesive or with the help of tape. The elongated part 11
follows an appropriate inner profile inside the projec-
tile, and is also attached to the latter by means of an

adhesive or with the help of tape.

The circuit pattern in the sensor part 12 and 12° can
have many different appearances, with those illustrated

being only examples of conceivable patterns.

In the circuit patterns illustrated, the two strip-shaped
conductors 8 and 9 lie in the same plane. In an alterna-
tive embodiment, not shown here, they may lie one on top
of the other, separated from each other by means of a

Jayer of the aforementioned insulating material.

The casing 2 of the projectile exhibits,directly in line
with the step 5, a stair-shaped reducing diameter inten-
ded to form a number (being three in the example shown)
of annular, metallic edges 13, the sharp part of which is
situated in the air gap 4 at a distance of up to about

0.5 - 1 mm from the step 5. The edges 13 are best formed



10

15

20

25

30

35

0166074

at the same time as the casing of the projectile is being

. manufactured.

The function of the impact sensor is as follows.

- When the projectile strikes a target, the casing of the

projectile is deformed in such a way that the =2dges 13
penetrate the insulating material in the flexible conduc-
tor 10 and make a contact between the conductors 8 and 9,
causing a current to flow from the source of power 6 to
the fuse pipe 7. When this senses an electrical current,
a desired function may be actuated in the projectile, for

example the priming of an explosive charge (not shown).

If the conductors 8 and 9 are arranged one above the
other in accordance with the aforementioned, alternative
embodiment, the edge 13 will first cut through one of the
conductors, and then through the interjacent insulating
layer until the edge reaches the second conductor, caus-

ing the circuit to be closed.

It is also conceivable within the scope of the invention
to cause the edges 13 and the conductors 8, 2 to exchange
places, that is to say to attach the insulated conductors
to the inside of the casing of the projectile, and the

edges to some component part of the projectile within the

casing of the projectile.

It is also obvious that the sensor part 12 or 12° of the
flexible conductor can be arranged in the projectile at

any point at which it is wished to provide an impact sen-
sing function. It is also obvious that the edges may have

a form other than that shown.
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Claims

l. Impact sensor for a projectile (1), comprising a
source of power (6) with an open circuit (8, 9), which is
so arranged as to be closed as the result of a deforma-
tion of the projectile at an impact by the projectile on
a target, and a sensing element (7) for the purpose of
sensing said closing of the circuit,
characterized in that the circuit consists
of at least two conductors (8, 9) embedded in an electri-
cally insulating material (10), and electrically insulated
from the casing of the projectile, and in that at Jeast
one metallic edge (13) or similar being electrically in-
sulated from the two conductors and arranged in the pro-
jectile (1), is capable as the consequence of said defor-
mation of the projectile, of penetrating said insulating
material and of producing an electrical contact between
both said conductors for the purpose of producing said

closing of the circuit.

2. Sensor in accordance with Claim 1, char -
acterized in that the insulating material (10)
has the form of a film in which the conductors (8, 9) are
embedded.

3. Sensor in accordance with Claim 1, ¢c har -
acterized in that the film (10) with the embed-

ded conductors (8, 9) is a so-called flexible conductor.

4. Sensor in accordance with any of the foregoing
Claims, c haracterized in that the edge (13)
and the conductors (8, 9) are so arranged as to be capab-
lJe as the result of said deformation of moving towards
each other in an air gap (4) within the casing (2) of the

projectile.
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