WO 2017/176200 1 PCT/SE2017/050336

10

15

20

25

30

35

PARACHUTE DEVICE FOR A DIVISIBLE SHELL

The present invention relates to a parachute device for
a divisible shell, for example a shell comprising an
active body in the form of an 1illuminating charge,
which after separation from the shell is to be slowed

in its descent to the ground.

BACKGROUND OF THE INVENTION

After firing a shell containing an illuminating charge,
the illuminating charge is released from the shell at a
predetermined height, a parachute being deployed and
slowing the descent of the illuminating charge to the
ground. At the same time the bottom part of the shell,
referred to as the shell base, 1s released, this being
allowed to fall freely to the ground. The shell base,
which weighs approximately 0.8 kg attains a wvelocity of
more than 100 m/s, which harbors a safety risk to

persons on the ground.

OBJECT AND CHARACTERISTICS OF THE INVENTION

A primary object of the present invention has been to
provide a parachute device designed so that both the
illuminating charge and the shell base are slowed in

their descent to the ground.

A further object of the present invention has been to
provide a parachute device having few constituent

parts.

Said objects, and other aims not enumerated here, are
satisfactorily achieved by the specifications of the
present independent claims. Embodiments of the

invention are specified in the dependent claims.

Thus, according to the present invention, a parachute
device has Dbeen produced for a divisible shell,

comprising an active body and a shell base.
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The 1invention 1s characterized in that the parachute
device comprises two  parachutes, a first, main
parachute connected to the active body of the shell by
parachute lines, and a second parachute connected to
the base of the shell.

According to a second embodiment of the parachute
device according to the invention, the second parachute
constitutes the packing chute for the main parachute,
wherein the second parachute comprises a front, open
part, referred to as the base, and a rear part,
referred to as the chute, wherein the chute 1is
connected to the shell base by a fixing plate and a
fixing screw arranged on the inside of the chute,
wherein the fixing plate is fixed to the inside of the
shell base by the fixing screw, so that the chute is
clamped firmly between the fixing plate and the shell

base.

According to a third embodiment of the parachute device
according to the 1invention the base comprises a
stretchable, elastic line stitched into a seam around
the outer edge of the base, wherein the chute comprises
folds with tear seams designed to rupture at a given
load, and wherein the chute also comprises drag lines
fixed between the outer edge of the base and the inside
of the chute, so that the base is slowed due to the air
resistance after separation from the shell and deploys
at the same time that the shell base, owing to its
inertia, moves towards the chute, so that the chute is

turned inside out and forms the second parachute.

ADVANTAGES AND EFFECTS OF THE INVENTION
The invention affords a series of advantages and

effects, the most important of which are:

A parachute device comprising two parachutes means that
both the active body and the shell base can be slowed

in their descent to the ground, which affords an
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additional safeguard and means that the extent of the

risk can be reduced.

Using the second parachute as a packing case for the
main parachute provides a parachute device having few

parts and a low weight.

Further advantages and effects of the invention will
emerge from a study and consideration of the following,

detailed description of the invention, at the same time

referring to the figures 1 - 2 of the drawing, in
which;
figure 1 schematically shows a longitudinal

section through a parachute device
comprising two parachutes arranged in a
divisible shell, comprising a nose cone,
a fuze, a shell case, a separating
charge, a detonator with delay charge,

and an illuminating charge.

figure 2a-2d schematically show a sequence 1in the
course of events in deployment of the
two parachutes after separation of the

parachute device from the shell.

DETAILED DESCRIPTION OF EMBODIMENTS

Figure 1 shows a longitudinal section through a
parachute device arranged in a divisible shell 1. The
shell 1 comprises a shell case 2, a nose cone 3, a
shell base 4, a fuze 5, a separating charge 6, a
detonator device 7 with delay charge, an active body in
the form of an illuminating charge 8 and a parachute
device comprising two parachutes; a first parachute 9,
referred to as the main parachute, for the illuminating
charge 8 and a second parachute 10 for the shell base
4,
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In a second embodiment of the divisible shell 1, not
shown, the active Dbody instead comprises a smoke-
generating charge that is to be slowed after separation
from the shell 1.

In a third embodiment of the divisible shell 1, not
shown, the active body instead comprises an explosive
charge that is to be slowed after separation from the
shell 1.

The i1illuminating charge 8 1s preferably of conventional
pyrotechnic type and is not described in more detail
hereinafter. Alternatively, types of illuminating
devices 8 other than pyrotechnic illuminating charges

may be used.

The 1lluminating charge 8 with detonator device 7 1is
fixedly arranged 1in a cylindrical sleeve 11 1in the
front part of the shell 1 behind the fuze 5 and the
separating charge 6. The parachute device having the
two parachutes 9,10 is arranged in a divisible tubular
sleeve 12, which extends between the shell base 4, and
the cylindrical sleeve 11 with the illuminating charge
8. The divisible sleeve 12 divides and 1s separated
from the parachute device after separation from the
shell 1. The main parachute 9 1is packed in the second
parachute 10, which thereby constitutes the packing
chute or packing case of the main parachute 9. The main
parachute 9 is connected to the cylindrical sleeve 11 by
parachute lines 13, packed inside the main parachute 9.
The parachute lines 13 are connected to the sleeve 11
with the illuminating charge 8 by a kall bearing-guided

pivot 14, arranged at the rear end 15 of the sleeve 11.

The shell base 4 is fitted to the rear end of the shell
1 by two or more fracture pins 16, which are designed
to rupture at a given compressive loading from the
separating charge 6. The second parachute 10 1is

connected to the shell base 4 by a fixing plate 17 and
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a fixing screw 18, which are arranged on the inside of
the second parachute 10. The fixing plate 17 is fitted
to the inside of the shell base 4 by the fixing screw
18, so that the rear part of the second parachute 10 is
clamped firmly between the fixing plate 17 and the
shell base 4.

The fuze 5 of the shell 1 1is activated in conjunction
with the firing of the shell 1. When the shell 1 is at
a specific height above an intended target area, the
fuze 5 initiates the separating charge o6, either by
remote control or through preprogramming, the explosive
pressure of the separating charge 5 acting on the
cylindrical sleeve 11 containing the illuminating
charge 8, the cylindrical sleeve 11 in turn acting on
the divisible sleeve 12 containing the parachute
device, the divisible sleeve 12 finally acting on the
shell base 4, so that the fracture pins 16 between the
shell <case 2 and the shell base 4 rupture, the
cylindrical sleeve 11 with the illuminating charge 8,
the divisible sleeve 12 with the parachute device and
the shell base 4 being released from the shell 1. In
conjunction with the 1initiation of the separating
charge 6, the detonator device 7 with delay charge of
the 1illuminating charge 8 1is also initiated, so that
the illuminating charge 8 is initiated after separation

from the shell 1 and after a specific time delay.

The second parachute 10, which constitutes the packing
chute or case of the main parachute 9, comprises a
front, open part, referred to as the base 19, and a
rear part, referred to as the chute 20. The chute 20,
which encloses the main parachute 9, is arranged in the
divisible sleeve 12 and comprises folds. The chute 20
also preferably comprises tear seams 21, which are
designed to rupture at a given loading from the
surrounding air flows on separation from the main
parachute 9. The base 19 comprises a stretchable,

elastic 1line or wires, preferably an elastic line,
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stitched into a seam around the outer edge of the base

19, not shown.

The chute 20 further comprises longitudinal drag lines
22 fixed between the outer edge of the base 19 and the
inside of the chute 20, so that the base 19, after
separation of the second parachute 10 from the main
parachute 9, is slowed due to the surrounding air flow,
and deploys at the same time that the shell base 1,
owing to its inertia, moves 1in the opposite direction
to the chute 20, so that the chute 20 1is at least
partially turned inside out and is deployed to form the
second parachute 10. See the sequence in the course of

events, figure 2a-d.

The stretchable elastic line and the drag lines 22 help
to keep the base 19 dimensionally stable during the
process when the chute 20 1is turned inside out and
deployed to form the second parachute 10 in a

predefined manner.

The invention is not limited to the embodiments shown,
but can be modified in various ways without departing

from the scope of the patent claims.
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PATENT CLAIMS

1. A parachute device and a divisible shell, the
divisible shell comprising an active body and a shell base,
and the parachute device comprising two parachutes, a first,
main parachute connected to the active body by parachute
lines and a second parachute connected to the shell base,
wherein the main parachute 1is packed in the second
parachute, wherein the second parachute comprises a front,
open base, and a rear chute, wherein the chute is connected
to the shell base by a fixing plate and a fixing screw
arranged on an 1inside of the chute, wherein the fixing
plate is fixed to an inside of the shell base by the fixing
screw, so that the chute 1s clamped between the fixing

plate and the shell base.

2. The parachute device as claimed in claim 1, wherein
the base comprises a stretchable, elastic 1line stitched
into a seam around an outer edge of the base, wherein the
chute comprises folds with tear seams designed to rupture
at a given load, and wherein the chute comprises drag lines
fixed between the outer edge of the base and the inside of
the chute, so that the base is slowed due to resistance of
surrounding air after separation from the shell and deploys
at a same time that inertia of the shell base moves the
shell base in a direction opposite to a direction of the
chute so that the chute is turned inside out and forms the

second parachute.



