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(54) Naval vessel countermeasure launching device

(57) A naval vessel countermeasure launching de-
vice having a launch tube (2) for launching a counter-
measure (3); a cylinder (5) of pressurized gas; and a feed
system (7) for feeding gas from the cylinder to the launch
tube (2). A shutter of the feed system has a supporting
body (32), and a cup-shaped body which slides with re-
spect to the supporting body and has an annular end
portion (42) for closing a gas feed opening (28) to the

launch tube; and the supporting body and the cup-
shaped body define a variable-volume inner chamber
(47). The shutter (30) is housed in a seat (24) into which
pressurized gas from the cylinder is fed so that the gas
exerts pressure on at least part of the cup-shaped body.
When the chamber is depressurized, the gas pressure
on the cup-shaped body slides the cup-shaped body on
the supporting body to open the shutter.
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Description

[0001] The present invention relates to a naval vessel
countermeasure launching device.

[0002] Countermeasure (jammer or decoy) launching
devices are known comprising a launch tube housing the
countermeasure; a cylinder of pressurized gas; and a
feed system for feeding the gas from the cylinder to the
launch tube.

[0003] The gas feed system comprises a shutter mov-
able between a closed position closing at least one feed
opening in the feed system to prevent pressurized-gas
flow from the cylinder to the launch tube, and an open
position allowing pressurized-gas flow through the feed
opening to the launch tube.

[0004] Inthe closed position, the pressurized gas from
the valve presses on the movable parts of the shutter.
[0005] Currently used launching systems employ ex-
tremely high-pressure gas (of 300 bars and more) to max-
imize acceleration of the countermeasure as it leaves the
launch tube.

[0006] For effectiveness and safety, in fact, it is essen-
tial that the countermeasure be distanced as far and as
fast as possible from the launch tube.

[0007] Usinghigh-pressure gas, however, poses prob-
lems related to the opening, on account of the high pres-
sure exerted by the pressurized gas from the valve on
the movable parts of the shutter in the closed position.
[0008] This makes the valve difficult to open, and con-
siderable force must be exerted on it to overcome the
pressure exerted by the pressurized gas.

[0009] Itis anobject of the presentinvention to provide
a countermeasure launching device designed to permit
fast, easy opening of the shutter, even in the presence
of high-pressure gas.

[0010] According tothe presentinvention, there is pro-
vided a countermeasure launching device as claimed in
Claim 1.

[0011] A preferred, non-limiting embodiment of the in-
vention will be described by way of example with partic-
ular reference to the accompanying drawings, in which:

Figure 1 shows a longitudinal section of a naval ves-
sel countermeasure launching device;

Figure 2 shows a side view of the naval vessel coun-
termeasure launching device;

Figure 3 shows a larger-scale longitudinal section of
a detail of the launching device;

Figures 4 and 5 show larger-scale details of Figure 3.

[0012] The launching device 1 (Figures 1 and 2) com-
prises a launch tube 2 for a countermeasure 3 (e.g. a
known jammer or decoy); a cylinder 5 of high-pressure
gas; and a feed system 7 for feeding gas from the cylinder
to launch tube 2.

[0013] More specifically, launch tube 2 (known) de-
fines an inner cylindrical cavity 8 (Figure 1) coaxial with
an axis 9, and comprises a rear portion 8p connected to
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feed system 7, and a front portion 8a having a launch
opening 12.

[0014] Feedsystem 7 defines aninlet (detailed below);
and an outlet 14 (Figure 1) which communicates with, to
feed pressurized gas into, cylindrical cavity 8.

[0015] Feed system 7 comprises a number of known
safety valves 16 (not described in detail) for preventing
accidental firing of countermeasure 3.

[0016] Feed system 7 is formed inside a metal body
18 coaxial with axis 9 and comprising a front portion con-
nected to launch tube 2, and a rear portion to which cyl-
inder 5 is fitted.

[0017] More specifically, the rear portion of body 18
has a cylindrical seat 20 coaxial with axis 9 and bounded
laterally by an internally threaded annular wall 21.
[0018] Cylindrical seat 20 is also bounded by a flat wall
22 perpendicular to axis 9, and in which is formed an
internally threaded, cylindrical cavity 24 coaxial with axis
9.

[0019] Cylindrical cavity 24 communicates with a feed
conduit 26 formed inside metal body 18 and for feeding
pressurized gas to outlet 14 via safety valves 16. Cylin-
drical cavity 24 has a constant radius R, and the inlet of
feed conduit 26 is smaller across than the diameter 2R
of cylindrical cavity 24.

[0020] A metalring 27 rests on an end surface of cavity
24, and defines a circular opening 28 through which pres-
surized gas flows from cylinder 5 into feed conduit 26.
[0021] Opening 28 is normally closed by a shutter 30
which presses against metal ring 27 to cut off pressu-
rized-gas flow.

[0022] Shutter 30 comprises a cup-shaped body 31
which slides axially along a support 32 housed inside
cavity 24, detached radially from the walls of cavity 24,
and supported by radial flanges 34 extending from an
end portion of support 32 to a tubular support 35 screwed
firmly inside cavity 24.

[0023] More specifically, support 32 comprises a first
cylindrical front portion 36 coaxial with axis 9 and of radius
L1; and a roughly conical rear portion 37 integral with
front portion 36 and coaxial with axis 9.

[0024] Front portion 36 has a cylindrical inner cavity
38 opening outwards of support 32 at a wall 39 crosswise
to axis 9, and communicating with a conduit 39b extend-
ing the whole length of conical rear portion 37 and coaxial
with axis 9. Cylindrical front portion 36 is positioned facing
metal ring 27.

[0025] Cup-shaped body 31 comprises a tubular por-
tion 40 fitted to cylindrical portion 36; and an end wall 42
integral with portion 40 and having an isosceles-trapezi-
um-shaped cross section.

[0026] The side oftheisoscelestrapeziumthus defines
an annular bevel 43 of cup-shaped body 31, which rests
on metal ring 27 to close opening 28.

[0027] Shutter 30 also comprises a helical spring 45
interposed between cup-shaped body 31 and support
32. More specifically, helical spring 45 has a first end
housed in cavity 38, and a second end portion which
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presses against the inner side of wall 42.

[0028] Cup-shaped body 31 and cylindrical front por-
tion 36 internally define a chamber 47 having variable
volume (Figure 3) communicating with conduit 39b.
[0029] As explained in detail below, a labyrinth seal
system is provided to allow passage of a limited amount
of gas between chamber 47 and cylinder 5.

[0030] Cylinder5comprises an end portion 5f screwed
to wall 21 of metal body 18, and defines an inner cavity
50 communicating with the inside of tubular support 35.
[0031] Conduit 39b communicates with a tube 52 ex-
tending through cavity 50, coaxially with axis 9, and con-
nected at one end to a known fill/lexhaust valve (not
shown).

[0032] Inuse, at rest, the high-pressure gas (normally
compressed air or nitrogen, possibly at over 300-bar
pressure) is contained inside cylinder 5 and tubular sup-
port 35, and exerts pressure on the walls of cup-shaped
body 31.

[0033] At rest, the pressure inside variable-volume
chamber 47 equals the pressure outside it, i.e. inside
tubular support 35, by virtue of the pressurized gas en-
tering variable-volume chamber 47 when filling the cyl-
inder (as described below).

[0034] In this condition, spring 45 keeps bevel 43 rest-
ing firmly on metal ring 27, and, hence, shutter 30 in a
stable closed position closing circular opening 28 and
preventing gas flow from cylinder 5 to launch tube 2.
[0035] To open shutter 30, variable-volume chamber
47 is depressurized by drawing off pressurized gas along
conduit 39b and tube 52 (e.g. by opening the fill/exhaust
valve).

[0036] The pressure in chamber 47 falls rapidly to well
below the pressure in tubular support 35; the resultant
force produced by the difference in pressure and exerted
on cup-shaped body 31 pushes it axially towards wall 39
of support 32 in opposition to spring 45, thus compressing
the spring and also reducing the volume of chamber 47;
and bevel 43 is detached from metal ring 27, thus moving
shutter 30 into an open position, in which pressurized
gas flows from cylinder 5 to launch tube 2 to launch coun-
termeasure 3 from the vessel (not shown).

[0037] Shutter 30 is thus opened easily despite the
high pressure of the gas inside cylinder 5. The high pres-
sure, in fact, actually assists in moving cup-shaped body
31 and so opening shutter 30 rapidly.

[0038] Once countermeasure 3 is launched and cylin-
der 5 empty, the difference in pressure is eliminated, and
spring 45 restores shutter 30 to the closed position de-
scribed above.

[0039] Cylinder 5 can then be refilled, ready to launch
another countermeasure from the vessel.

[0040] If the charging flow is slow and cup-shaped
body 31 has a same geometric axis with metal ring 27,
the force exerted by helical spring 45 is sufficient to main-
tain contact between bevel 43 and metal ring 27, and
cylinder 5 is filled with gas to the target pressure (e.g.
250-300 bars). Without the feature according to the
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presentinvention, and if only a labyrinth seal system were
used, gas would seep slowly through the labyrinth seal
system into chamber 47 when filling the cylinder, and the
increase in pressure inside chamber 47 would lag behind
that outside chamber 47, depending on the filling velocity.
[0041] As stated, the pressure in tubular support 35
(i.e. outside chamber 47) tends to open shutter 30, and
the pressure in chamber 47 to close it. So, when the two
are balanced (i.e. when the pressure in tubular support
35 equals the pressure in chamber 47), shutter 30 is safe-
ly set to the closed position by spring 45.

[0042] When the cylinder is filled rapidly, the force
opening shutter 30 could overcome the closing force,
thus resulting in a highly dangerous uncommanded coun-
termeasure launch.

[0043] On the other hand, fast refilling is an essential
feature of the launcher, to permit rapid firing of a large
number of countermeasures and so effectively protect
the vessel against attack.

[0044] The presentinvention provides for rapidly filling
cylinder 5, by feeding gas directly into variable-volume
chamber 47 along tube 52 and conduit 39b (as shown
by the arrow in Figure 3).

[0045] When so doing, the filllexhaust valve (not
shown) is open and connected to a pressurized-gas
source (not shown).

[0046] A non-return valve 90 is also provided to permit
one-way gas flow from chamber 47 to cylinder 5. In other
words, when valve 90 is open, cylinder 5 is filled via cham-
ber 47.

[0047] Valve 90 only opens when the difference be-
tween the gas pressure in chamber 47 and cylinder 5
exceeds a given threshold. When filling cylinder 5, the
pressure in variable-volume chamber 47 is therefore al-
ways higher than (or at most equal to) the pressure in
cylinder 5 to avoid uncommanded opening of shutter 30.
[0048] Withparticularreferenceto Figure 5, non-return
valve 90 is housed inside a through hole 92 extending,
parallel to axis 9, from wall 39 to the conical surface of
rear portion 37.

[0049] Hole 92 comprises a cylindrical, partly threaded
front portion 92a; a cylindrical central portion 92b of di-
ameter G2; and a cylindrical end portion 92c of diameter
G3 much smaller than diameter G2.

[0050] Hole 92 houses a shutter body movable axially
along hole 92 and comprising a cylindrical tubular rear
portion 94 with an outside diameter substantially equal
to G2; and a hollow hemispherical head 96, whose max-
imum circular cross section has a diameter almost equal
to the minimum cross section of front portion 92a. Cylin-
drical tubular rear portion 94 is housed in and slides along
cylindrical central portion 92b, and hollow hemispherical
head 96 is housed in and slides along front portion 92a.
A spring 98 is located between the shoulder formed by
portions 92a and 92b, and an end portion of cylindrical
tubular rear portion 94. A threaded tubular stop member
100 is screwed inside threaded front portion 92a of the
hole, so that end portions of member 100 rest against
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hollow hemispherical head 96 pushed towards stop
member 100 by spring 98. This corresponds to the closed
position of valve 90.

[0051] Hollow hemispherical head 96 has radial holes
101 which, when the valve is in the closed position, come
out inside a portion of cylindrical portion 92a that does
not communicate with the outside of the valve, because
of hollow hemispherical head 96 contacting stop member
100.

[0052] The pressure P in variable-volume chamber 47
(Figure 5) presses on and pushes hollow hemispherical
head 96 towards the shoulder in opposition to spring 98;
and, when the pressure in chamber 47 exceeds a given
threshold, hollow hemispherical head 96 slides axially to
uncover radial holes 101, through which pressurized air
flows from chamber 47 to cylinder 5.

[0053] Hollow hemispherical head 96 also has a small-
diameter through hole 110 which always allows a limited
amount of gas to seep through valve 90 - regardless of
whether this is open or closed - in a direction depending
on the difference between the pressure in cylinder 5 and
in chamber 47.

[0054] Countermeasure launching device 1 also com-
prises an exhaust valve connected atthe inlet to the outlet
of tube 52 to exhaust pressurized gas from, and so de-
pressurize, chamber 47.

Claims

1. A naval vessel countermeasure launching device
comprising a launch tube (2) for launching a coun-
termeasure (3); a cylinder (5) of pressurized gas;
and a feed system (7) for feeding gas from the cyl-
inder to the launch tube (2); said feed system com-
prising a shutter (30) movable between an open po-
sition, and a closed position closing at least one feed
opening (28) of the feed system to prevent pressu-
rized-gas flow from said cylinder (5) to said launch
tube (2);
characterized in that said shutter (30) comprises
a supporting body (32), and a shaped body (31)
which slides with respect to said supporting body
(32) and has an end portion (42) for closing said feed
opening (28); an inner chamber (47) having variable
volume being defined by at least part of said shaped
body and at least part of said supporting body;
said shutter (30) being housed in a seat into which
pressurized gas from said cylinder is fed so that the
gas exerts pressure on at least part of said shaped
body (31) ;
said launching device also comprising exhaust
means for depressurizing said chamber, so that the
difference between the gas pressure and the pres-
sure inside said variable-volume chamber produces
a force which slides said shaped body (31) on said
supporting body (32) and opens said shutter;
said launching device also comprising:
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10.

- fast-fillmeans (52, 39b) for feeding pressurized
gas into said variable-volume chamber (47) dur-
ing the filling operations; and

- anon-return valve (90) which permits one-way
flow of gas from the variable-volume chamber
(47) to the cylinder (5) during said filling opera-
tions.

A device as claimed in Claim 1, wherein the non-
return valve (90) is designed to open when the dif-
ference between the gas pressure in the variable-
volume chamber (47) and the gas pressure in the
cylinder (5) exceeds a given threshold.

A device as claimed in Claim 1, wherein the shutter
(30) has elastic means (45) for moving the shutter
into said closed position.

A device as claimed in Claim 2, wherein said elastic
means (45) are interposed between said supporting
body (32) and said shaped body (31).

A device as claimed in Claim 3, wherein said elastic
means comprise at least a spring (45) housed in said
variable-volume chamber (47).

A device as claimed in Claim 4, wherein said spring
(45) has a first end portion fitted to said supporting
body (32); and a second end portion which presses
against a wall of said shaped body (31).

A device as claimed in any one of the foregoing
Claims, wherein said body is cup-shaped, and com-
prises a tubular portion (40) mounted in sliding man-
ner on the supporting body (32); and an end wall (42)
bounded by an outer surface which rests on edges
of said feed opening (28) to close the feed opening.

A device as claimed in Claim 6, wherein said end
wall (42) defines an annular bevel (43) which rests
on edges of said feed opening (28) to close the feed
opening.

A device as claimed in any one of the foregoing
Claims, wherein a gas labyrinth seal system is pro-
vided between said variable-volume chamber and
said cylinder.

A device as claimed in Claim 9, wherein said laby-
rinth seal system is formed in said non-return valve.
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