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MARITIME VESSEL BOARDING DETERRENT 

Field of the Invention 

The present invention relates to a maritime vessel boarding deterrent. More 

particularly, the present invention relates to the use of a water jet deterrent device. 

5 Background of the Invention 

In 2008/2009, there has been an unprecedented rise in piracy attacks on 

commercial shipping over a vast area of international waters. This has been brought 

about mainly due to abject poverty within lawless states. For 2008/2009, the 

International Maritime Bureau recorded 293 ships being attacked, 49 ships with 889 

10 crewmembers being held hostage, 11 crew members killed and 21 reported missing 

presumed dead. This culminated in reported ransom fees paid by ship owners in 

excess of $40 million. 

Most successful piracy attack tactics are executed in under 15 minutes. Unless 

a military vessel is directly within the vicinity of an attack their role becomes one of 

15 observing and reporting since it typically takes 10 to 15 minutes to respond and 

activate a helicopter on standby from their deck. There is no United Nations mandate 

to take ships back once they have been taken by pirates. Once aboard, pirates need 

only overcome the crew who are usually unarmed, and are in any case usually under 

instructions not to resist in the interests of their personal safety. Once the pirates have 

20 boarded the ship and subdued the crew, the ship is rerouted under armed hostage to 

Somalian waters (for example) whereupon a series of expensive and lengthy 

negotiations for the release of the ship and its crew begins. 

Various measures may be applied to "harden" a ship against piracy attacks. 

These may include the provision of barbed or razor wire around the periphery of the 

25 ship, and the fixation of the fire safety water hoses to handrails or gunnels around the 

ship. Water hoses provided in this way are not manned, because this would make the 

individual manning the water hose a target for the pirates. The water hoses provide a 

fixed low pressure arc, and present little in the way of forceful deterrent against a 

small fast craft carrying determined pirates. In particular, these fire hoses generate a 

30 mist type water jet which is very little deterrent to incoming pirates. A report issued 

by OCIMF (Oil Companies International Marine Forum): "Piracy - The East 
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Africa/Somalia Situation" contains recommendations relating to handling pirate 

attacks, and one of the recommendations is the use of an unmanned fire water hose as 

a limited deterrent. 

Summary of Invention 

5 According to a first aspect of the present invention there is provided a water jet 

deterrent device for mounting to a maritime vessel. The water jet deterrent device 

compnses: 

a fluid distribution chamber, having a fluid inlet for receiving water under 

pressure from a vessel-borne water supply system, and a fluid outlet; 

10 a nozzle head comprising a plurality of water jet nozzles, the nozzle head being 

15 

rotatably mounted with respect to the fluid distribution chamber and arranged to 

receive the water under pressure via the fluid outlet and output the water via the water 

jet nozzles as water jets, the plurality of water jet nozzles being distributed about the 

axis of rotation of the nozzle head; and 

a drive mechanism for driving the rotation of the nozzle head with respect to 

the fluid distribution chamber; wherein 

the fluid outlet is arranged to distribute the water under pressure to each of the 

water jet nozzles during only a portion of each rotation of the nozzle head around its 

axis of rotation. 

20 Unlike a fixed hose producing a fixed arc of water, the provision of a rotating 

nozzle head provides a time-varying distribution of water jets which are much more 

difficult for pirates to predict and manoeuvre around. In this way, an effective non­

lethal deterrent can be provided. Rotating nozzle heads are known in the field of tank 

cleaning machines in which they are arranged to spray water jets in all directions to 

25 clean all interior surfaces of the tank that the unit is installed in. A rotating nozzle 

head of this type would be unsuitable for use as an effective deterrent, because it 

would project water in all directions (over a period of time), which would cause some 

of the water to be projected in directions which are not beneficial to providing a 

deterrent effect against pirates. Moreover, the water supply system of a maritime 

30 vessel is limited in terms of the amount of water pressure it can generate, and the 

formation of non-beneficial water jets may serve to reduce the amount of pressure 

available for forming the beneficial jets of water at a sufficiently high pressure to act 
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as a deterrent. In order to overcome these problems, the present technique feeds the 

water jet nozzles with water under pressure during only a portion of each rotation of 

the nozzle head. The portion of each rotation may be a continuous portion, or a 

discontinuous portions. In either case, the portion of each rotation of the nozzle head 

5 during which a nozzle is provided with the water under pressure is less than a full 

rotation. This may be achieved by feeding the water jet nozzles with water under 

pressure only while they are passing along one or more predetermined arcs around the 

axis of rotation of the nozzle head. The technique of feeding the water jet nozzles with 

water under pressure during only a portion of each rotation of the nozzle head serves to 

10 increase the water pressure of each jet which is being fed with water under pressure 

and ma.king better use of available water pressure. 

When the device is mounted to the vessel, the predetermined arc will typically 

be aligned so that it causes water jets to be provided only in a generally downwards, 

horizontal and/or outwards direction, so that the majority of the impacting water 

15 strikes the areas from which the pirates are attacking. There would usually be no 

benefit in projecting water jets upwards above the horizon line. When water is only 

fed from the fluid distribution chamber to nozzles as they pass along a substantially 

unbroken predetermined arc, the fluid outlet may be arranged to distribute the water 

under pressure to up to X adjacent water jet nozzles concurrently, wherein X < N, N 

20 being the number of water jet nozzles provided on the nozzle head. In other words, at 

any given time only a subset (rather than all) of the nozzles will receive water from the 

fluid distribution chamber. 

The fluid distribution chamber may comprise a substantially cylindrical portion 

around which the nozzle head is arranged to rotate. In this case, the fluid outlet will be 

25 provided as an aperture in the cylindrical portion of the distribution chamber, and each 

of the plurality of water jet nozzles will receive the water under pressure from the fluid 

distribution chamber as it passes across the aperture during rotation of the nozzle head. 

This arrangement provides a mechanically strong structure whereby the nozzle head 

surrounds the distribution chamber and water pressure is applied radially from the 

30 distribution chamber into the nozzles. 

The angular circumferential extent of the aperture in the cylindrical portion of 

the distribution chamber would typically be between approximately 90° and 
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approximately 180°. Where an angle of 180° is used, each device is able to provide a 

rotating array of high impact multiple jets covering a 180° arc away from the vessel. 

The actual value chosen will depend on the extent of coverage required of the device, 

and the water pressure capability of the water supply system of the vessel. It will be 

5 appreciated that the greater the circumferential extent of the aperture, the greater the 

overall water pressure required by the device in order to provide high pressure jets of 

water from the device. 

Each of the plurality of water jet nozzles may be directed at a predetermined 

angle away from the plane within which the nozzle head rotates. This enables the 

10 device itself to be mounted in a substantially horizontal orientation with respect to the 

vessel, and for the predetermined angle of the nozzles with respect to the plane within 

which the nozzle rotates causing the jets of water to be projected away from the vessel. 

The predetermined angle itself may be selected in dependence on the size and class of 

the maritime vessel, and on the position and/or orientation at which the device is to be 

15 provided on the vessel. 

The drive mechanism may be powered in several ways. Preferably,, the drive 

mechanism is powered by the water under pressure from the vessel-borne water supply 

system to reduce complexity. Alternatively, the drive mechanism might be powered 

for example by an electric motor or a hydraulic arrangement. It will be understood 

20 that combining a water based device with an electrically driven device would lead to a 

number of engineering difficulties. In the case that a water powered drive mechanism 

is provided, such a water powered drive mechanism may comprise: 

25 

30 

a drive shaft to which the nozzle head is fixed, and around the axis of which the 

nozzle head is caused to rotate by the rotation of the drive shaft; 

a water driven turbine, for example a pelton wheel; 

a fluid directing element for directing the water under pressure onto the turbine 

to cause rotation of the turbine about its axis of rotation; and 

a drive assembly for driving the rotation of the drive shaft from the rotation of 

the turbine. 

In one embodiment, the axis of rotation of the turbine is non-parallel with the 

axis of rotation of the drive shaft, and the drive assembly is a non-linear drive 

assembly comprising an angle drive arrangement for redirecting the rotational forces 
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from about the axis of rotation of the turbine to about the axis of rotation of the drive 

shaft. The drive assembly may comprise a speed reducing gearbox to bring the speed 

of rotation down to a suitable rate for nozzle rotation and to increase torque for driving 

the drive shaft. 

This embodiment may further comprise a fluid connector for connecting the 

water jet deterrent device to the water supply system and an inlet chamber for 

rece1vmg the water under pressure from the water supply system via the fluid 

connector and for providing the water under pressure to the fluid distribution chamber 

and the fluid directing element of the drive mechanism. In order for the drive 

10 assembly to carry power from the turbine to the drive shaft (which would typically be 

provided axially within the distribution chamber), the drive assembly is arranged to 

intercept the inlet chamber. 

In another embodiment, the axis of rotation of the turbine is substantially 

parallel to the axis of rotation of the drive shaft and the turbine is positioned to 

15 intercept the axis of rotation of the drive shaft. In this case, the drive assembly is a 

linear drive assembly, and may comprise a speed reducing gearbox. 

This embodiment may further comprise a fluid connector for connecting the 

water jet deterrent device to the water supply system and an inlet chamber for 

rece1vmg the water under pressure from the water supply system via the fluid 

20 connector and for providing the water under pressure to the fluid distribution chamber 

and the fluid directing element of the drive mechanism. One or more fluid transport 

channels for carrying the water under pressure from the inlet chamber around the 

turbine and into the fluid distribution chamber may also be provided. 

In either of the above-mentioned embodiments, the fluid directing element may 

25 comprise a fluid transport channel for carrying the water under pressure from the inlet 

chamber to the turbine. 

In order to provide a high velocity jet, the plurality of water jet nozzles may 

each comprise a flow straightener (for producing laminar flow), and a tapered bore for 

forming the water under pressure into a narrow substantially coherent stream of water. 

30 In one example, 5 nozzles may be provided, and the number of adjacent water 

jet nozzles simultaneously provided with water under pressure may vary between two 

and three during the rotation of the nozzle head. The 5 nozzle design has been found 
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to provide a suitable jetting capability in the area required. In particular, when 

between two and three nozzles are being used concurrently, a relatively dense pattern 

can be provided within the coverage area of the device, while sustaining the water 

pressure at a suitable level. 

In order to provide an all-round deterrent, a water jet deterrent system mounted 

on a maritime vessel is envisaged which includes a plurality of the water jet deterrent 

devices each being operable to project a plurality of moving water jets within a pattern 

having a predetermined maximum extent. The maximum extent of each device will 

depend on the angle of the nozzles with respect to the nozzle head. The water jet 

10 deterrent devices are in this case mounted on the maritime vessel at a position and 

orientation which provides for the maximum extent of the jet patterns of adjacent 

water jet devices to overlap to form a substantially continuous deterrent perimeter 

around at least a portion of the maritime vessel. Accordingly, by providing a plurality 

of water jet deterrent devices, it is possible to provide a high impact curtain of water 

15 jets around the vessel. 

It is generally not appropriate for the water jet deterrent devices to be manually 

controlled, and so a control unit may be provided at a safe location on the vessel which 

is responsive to user actuation to independently control the activation and deactivation 

of the water jet devices either individually or in groups. The control unit may be a 

20 pneumatic control unit, in which case a plurality of air actuated valves and a plurality 

of air feed lines will be provided. The air actuated valves are responsive to the 

application of compressed air through the air feed lines to activate a respective 

individual or group of water jet deterrent devices, and the plurality of air feed lines 

apply compressed air from the pneumatic control unit to the air actuated valves in 

25 response to a user actuation at the control unit. 

It will be appreciated that the systems and device described herein can be 

applied to an existing vessel. As such, according to a further aspect of the invention, 

there is provided a method of providing a maritime vessel with a water jet deterrent 

comprising a step of mounting a plurality of water jet devices to the maritime vessel, 

30 each of the water jet devices being operable to project a plurality of moving water jets 

within a pattern having a predetermined maximum extent; wherein 
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the water jet deterrent devices are mounted on the maritime vessel at a position 

and orientation which provides for the maximum extent of the jet patterns of adjacent 

water jet devices to overlap to form a substantially continuous deterrent perimeter 

around at least a portion of the maritime vessel. 

5 The techniques described herein can be optimised or adapted for any type of 

sea going vessel, craft or structure, from VLCCs (Very Large Crude Carrier) to super 

yachts, from static platforms to supply vessels. The system is particularly suitable for 

vessels with limited manoeuvrability or low freeboards, where pirates can otherwise 

readily intercept and board the vessel. 

10 Various further aspects and features of the invention are defined rn the 

appended claims. 

Brief Description of the Drawings 

Embodiments of the present invention will now be described by way of 

example only with reference to the accompanying drawings where like parts are 

15 provided with corresponding reference numerals and in which: 

20 

Figures lA and lB schematically illustrate an end view and a top view 

respectively of a water jet deterrent device according to a first embodiment; 

Figure 2 schematically illustrates a cut-away side view of the water jet 

deterrent device of the first embodiment; 

Figures 3A and 3B schematically illustrate a side view and cut-away of a water 

jet deterrent device common to the first embodiment and a second embodiment; 

Figure 4 schematically illustrates a cut-away side view of the water jet 

deterrent device of the second embodiment; 

Figure 5 schematically illustrates an example configuration of plural water 

25 deterrent devices as part of a water deterrent system on a maritime vessel; 

Figure 6A and 6B schematically illustrate per-group control of the water 

deterrent system shown in Figure 5; and 

Figure 7 schematically illustrates a pneumatic control arrangement. 

Description of Example Embodiments 

30 Referring to Figure IA, an end view of a water jet deterrent device 100 

according to a first embodiment is schematically illustrated. As can be seen from 

Figure lA, the water jet deterrent device 100 comprises a main body 105 which can be 
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physically mounted to a maritime vessel using an appropriate fixing method. For 

example, the water jet deterrent device I 00 could be provided with a mounting arm for 

fixing to a railing, or a mounting stand for bolting to a deck. Alternatively the water 

jet deterrent device (or a suitable mounting for the device) could be integrated with the 

5 hull when the vessel is constructed. The device I 00 comprises a nozzle head 110 

which rotates with respect to the main body I 05, and which comprises a plurality of 

nozzles 120 (in the present example 5 nozzles) for projecting jets of water away from 

the axis of rotation of the nozzle head 110. In the present example the nozzles 120 are 

manufactured separately from the nozzle head 110 and are bolted or riveted to the 

10 nozzle head 110. This is advantageous in that it enables a single type of nozzle head to 

carry any of several possible nozzle configurations (for example being shaped to 

project from the nozzle head at different angles with respect to the axis of rotation). 

However, it will be appreciated that the nozzles 120 could alternatively be integrally 

formed with the nozzle head 110. In either case, openings are provided in the nozzle 

15 head 110 directly underneath the base of each nozzle 120 to enable water to pass from 

inside the nozzle head 110 out through the nozzles 120. 

The rotation of the nozzle head 110 with respect to the casing I 05 is driven by 

a drive mechanism. In the present embodiment, a water driven turbine is used to drive 

the rotation of the nozzle head 110. More particularly, the present embodiment utilizes 

20 a pelton wheel arrangement, which is housed in a drive housing 130. The use of a 

water turbine such as a pelton wheel advantageously means that both the water jet 

generation and nozzle head rotation can be driven by the same source, that of the water 

pressure received by the device. However, it will be appreciated that it would be 

possible to drive the nozzle head rotation using an electric motor or hydraulic 

25 arrangement for example. The curved arrow I 08 indicates the direction of rotation of 

the nozzle head 110, which in this case is anticlockwise. As can be seen from Figure 

IB, the device 100 comprises a water inlet connection (flange) 140 which can be 

connected directly to the water supply system (and more particularly to the fire water 

main) of a vessel. It can be seen that the nozzles 120 project outwardly from the axis 

30 of rotation and away from the device. When the device is mounted to a vessel this will 

cause the rotating water jets to project outwardly from the vessel and towards 

approaching pirates. 
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Referring to Figure 2, a cut-away schematic of the water jet deterrent device 

I 00 is illustrated, in which the flow of water under pressure through the device is 

shown by directional arrows. The cut-away of Figure 2 is taken along the line A-A 

shown in Figure IA. From Figure 2, it can be seen that the main body I 05 of the 

5 device I 00 comprises an inlet chamber 160 for receiving water under pressure from 

the ship-borne water supply via the inlet connection 140. The majority of the water 

received in the inlet chamber 160 passes through the device into a fluid distribution 

chamber 170 within the nozzle head 110. The fluid distribution chamber 170 has an 

outer surface of cylindrical form so that the nozzle head 110, which has an interior 

I 0 surface of cylindrical form, is able to fit closely around the fluid distribution chamber 

I 70, and to rotate around the fluid distribution chamber 170. The fluid distribution 

chamber 170 has an aperture (slot) 175 cut around a portion of its circumference, 

through which water is forced into the nozzles 120 via the respective outlets in the 

nozzle head 110. 

15 The remainder of the water which is forced into the inlet chamber 160 is 

diverted via a pipe 138 (which could equally be a hose or other form of fluid carrying 

channel) into the drive housing 130 to be projected at pressure at a pelton wheel 135. 

The stream of water projected at the pelton wheel 135 causes the pelton wheel 135 to 

rotate around its axis within the housing 130. The pelton wheel is connected to a drive 

20 train 150 which carries the rotational force generated by the pelton wheel through a 

speed reducing gearbox which reduces the rotational speed generated by the pelton 

wheel to suit a desired rotation speed of the nozzle head 110 and increases the torque 

for driving the rotation of the nozzle head 110. The drive train 150 also carries the 

rotational force through a 90° bevel gear arrangement 155 which redirects the 

25 rotational force generated by the pelton wheel 135 from perpendicular to the axis of 

rotation of the nozzle head 110 to parallel to (and coincident with) the axis of rotation 

of the nozzle head 110 to cause rotation of a drive shaft 180 which is mechanically 

coupled to the nozzle head 110. 

Figure 3A provides a close up view of the nozzle head 110 and fluid 

30 distribution chamber 170. As with Figure 2, the direction of flow of water under 

pressure through the device is illustrated by way of the directional arrows. In 

particular, the directional arrows indicate that water under pressure enters the fluid 
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distribution chamber 1 70 from the main body of the apparatus, and then passes 

through the aperture 175 in the fluid distribution chamber through an outlet 117 in the 

nozzle head 110, and into the nozzle 120. The nozzle 120 is provided with flow 

straighteners 125 for changing the flow of water from turbulent to laminar, thereby 

5 increasing coherence of the water jets projected from the nozzle 120. The nozzle 120 

is also provided with a tapered bore 127 for concentrating the water into a focused 

narrow jet of water, thereby increasing the effective pressure caused by the jet on 

impact with a target. 

Figure 3B provides a sectional view of the nozzle head 110, fluid distribution 

10 chamber 170 and drive shaft 180 along the line A-A of Figure 3A. The nozzle head 

110 can be seen to have a pentagonal external profile of five sides, each side being 

intended to carry one of the nozzles 120. The internal profile of the nozzle head 110 is 

circular, to match the circular external profile of the fluid distribution chamber 170. 

The nozzle head 110 has outlets 117a, 117b, 117c, 117d, 117e in each side of the 

15 pentagonal profile, through which water can pass into the respective nozzles 120. The 

fluid distribution chamber 170 in this case can be seen to have an aperture (slot) 175 

which runs 180° around the circular profile of the chamber. By cutting the slot in the 

fixed hub of the fluid distribution chamber for the full 180 degrees below the centre 

line, the outlets 117a, 117b and 117c below the centre line have an open flow of water. 

20 The two outlets 117d and 117e above the centre line are closed off to the flow of water 

and thus the nozzles above the centre line do not project jets of water. As the head 

rotates anticlockwise (as shown by the curved arrow in Figure 3B) with respect to the 

fluid distribution chamber 170, the flow of water to the outlet 117c (and into the 

respective nozzle) rising towards the centre line is blocked. However, as the outlet 

25 117e rotates down past the centre line the water begins to flow through the outlet l 17e 

(and into the respective nozzle) as it reaches the aperture 175. This process continues 

as long as the machine is operating. It will be appreciated that with this configuration 

either two or three nozzles can be fully on at any one time, depending on the stage 

reached in the cycle of rotation. 

30 Referring to Figure 4, a second embodiment of the water jet deterrent device is 

schematically illustrated. The direction of water flow through the device shown in 

Figure 4 is indicated by the directional arrows. It should be noted that the structure 
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and function of the nozzle head 110 and fluid distribution chamber 1 70 as shown in 

Figure 3 is common to both the first embodiment as described above, and the second 

embodiment. In Figure 4, a water jet deterrent device 200 is shown which uses a 

simpler drive mechanism, and which utilises several constructional changes (compared 

5 with the first embodiment) in order to make this drive mechanism possible. In 

particular, the water jet deterrent device 200 comprises pelton wheel 235 which has an 

axis of rotation parallel to (and in the present example coincident with) the axis of 

rotation of a nozzle head 210 upon which are mounted a plurality of nozzles 220. In 

this way, the complexity of the drive train is reduced because a linear drive train can 

10 be provided which does not require a 90° bevel gear arrangement. 

As will be appreciated from Figure 4, the provision of the pelton wheel 235, 

along with a speed reducing gearbox of a drive train 250, on the axis of rotation of the 

nozzle head 210 results in these elements being provided at a location where in the 

first embodiment the inlet chamber 160 was provided. In order to accommodate this, 

15 an inlet chamber 260 of the second embodiment does not directly feed water under 

pressure received via a connector 240 to a fluid distribution chamber 270, but instead 

feed the water under pressure to the fluid distribution chamber 270 via transport 

channels 265 which run around the outset of a casing 230 which contains the pelton 

wheel 235 and the associated speed reducing gearbox. The pelton wheel is driven by a 

20 flow of water taken via a pipe or hose (not shown) from the inlet chamber 240 as with 

the first embodiment, and causes direction drive rotation of a drive shaft 280 via the 

speed reducing gearbox. · The drive shaft is physically connected to the nozzle head 

210 to provide rotation of the nozzle head 210. The water under pressure provided 

into the fluid distribution chamber is forced out into the nozzles 220 via an aperture 

25 275 in the wall of the fluid distribution chamber 270 in the manner described in 

relation to the first embodiment. 

It will be appreciated that a single water jet deterrent device will not provide 

adequate deterrent when mounted on a large vessel. Accordingly, a plurality of such 

devices can be mounted around the perimeter of a vessel to provide unbroken 

30 protection. In Figure 5, an example of a water jet deterrent system 300 on a vessel is 

schematically illustrated. The water jet deterrent system 300 comprises 18 water jet 

deterrent devices 31 Oa - 31 Os mounted around the perimeter of the vessel. The water 



WO 2010/130966 PCT/GB2009/002913 

12 

jet coverage (maximum effective horizontal extent at sea level) of each of the devices 

is represented by the straight lines projecting from the devices 31 Oa - 31 Os. It can be 

seen that the water jet coverage of each device overlaps with the water jet coverage of 

each adjacent device, leaving no gaps through which a manoeuvrable vessel could 

5 navigate. It will be appreciated that since each device generates a moving pattern of 

water jets, at any given instant coverage will not be continuous. However, when 

measured over a short period of time of order 1 second, the pattern will complete and 

coverage will be effectively continuous. 

The devices are organised in groups, with one group allocated to protection of 

10 the port-side flank of the vessel, one group allocated to protection of the starboard side 

flank of the vessel, one group allocated to protection of the fore portion of the vessel 

and one group allocated to protection of the aft portion of the vessel. In particular, a 

starboard group 320a comprises four deterrent devices 31 Oa, 31 Ob, 31 Oc and 31 Od, a 

fore group 3 20b comprises five deterrent devices 31 Oe, 3 lOf, 3 lOg, 3 lOh and 3 lOi, a 

15 port group 320c comprises four deterrent devices 310j, 310k, 3101 and 310m, and an 

aft group 320d comprises five deterrent devices 31 On, 31 Op, 31 Oq, 31 Or and 31 Os. 

Each group can be controlled independently from the other groups from a 

control centre 340 provided at a safe central location, for example inside a 

superstructure 330. Surveillance cameras fitted to the vessel to provide an outward-

20 looking view could be used by the operator of the deterrent system to determine were 

pirates are .approaching from and therefore which groups of deterrent devices are to be 

activated. Figures 6A and 6B demonstrate group-based activation of the deterrent 

devices. In Figure 6A, the vessel and deterrent system shown in Figure 5 is illustrated 

in a state in which only the port group 320c of deterrent devices is active, as would be 

25 the case where pirates are determined to be approaching the port side of the vessel to 

deter the pirates from boarding at the port side. If the pirates should attempt to circle 

around from the port side around the bow to attack the vessel from the starboard side, 

the system can be switched into the state shown in Figure 6B, whereby the fore group 

320b and the starboard group 320a are activated, in this case concurrently. While it 

30 would be simpler simply to keep all devices active at all times, in practice the water 

pressure provided by the water supply system would be inadequate to generate 

sufficiently high pressure jets of water from all devices concurrently. 
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Referring to Figure 7, an example control schematic is described for the 

deterrent system described in Figures 5 and 6. The component parts illustrated in 

Figure 7 are distributed between a control room I safe operating area 402, a deck area 

404 and overboard 406. In the overboard part 406 of Figure 7, only four deterrent 

5 devices 490a, 490b, 490c and 490d are shown for simplicity, each facing outwards 

from the vessel. Each of the deterrent devices 490a, 490b, 490c, 490d is connected to 

a vessel fire main 450 on the deck area 404 via a flexible hose and a respective Y 

connector 480a, 480b, 480c, 480d (also on the deck area) which preserves fire fighting 

access to the fire main while the deterrent devices are connected to the fire main. The 

I 0 deterrent devices 490a, 490b, 490c, 490d are each actuated by way of a respective 

pneumatic valve 470a, 470b, 470c, 470d. The pneumatic valves 470a, 470b, 470c, 

4 70d are fed by respective air feed lines 440a, 440b, 440c, 440d which run across the 

deck area 404 and into the control room I safe operating area 402. In the control room 

I safe operating area, a push button pneumatic control panel 420 is provided which 

15 selectively routes compressed air from a vessel air supply into a selected one (or more) 

of the deterrent devices 490a, 490b, 490c, 490d. 

As will be understood from Figure 7, each deterrent device may be positioned 

strategically over the side of the ship on (for example) a fixed support arm 

arrangement when a "hardening" process is being applied to the vessel. The system is 

20 coupled to the fire main through a series of Y-junctions and flexible hoses. In order to 

make the most effective use of the water pressure and flow available, a pneumatic 

valve arrangement is used which is controlled from a safe area. to be determined 

aboard the ship. Each device can then be controlled to turn on as single units, in pairs, 

threes or any other grouping at the point of the threat to provide the most effective 

25 impact and use of available water pressure. 

In the example described above, a five nozzle portable water jet device is 

mounted over the side of a ship and connected int othe existing firewater system. 

Several such device are connected to the firewater system in parallel at intervals over 

preferably the entire length of the ship both port and starboard. Using the available 

30 water pressure from the firewater system and with appropriate nozzle design, each 

device can achieve jet lengths in excess of 22 metres with an equivalent impact at 5 

metres of a IOkg mass travelling at 55 miles per hour. A single unit would provide 
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limited coverage, but when a senes of units are mounted around the ship with 

overlapping jet trajectories, a high pressure curtain can be generated which will make 

the ship very difficult to board. 

It will be appreciated that the advantages of the present technique in relation to 

5 making best use of available water pressure make the device appropriate to other 

applications (rather than providing a deterrent effect to pirates) in which water jets 

may advantageously be concentrated into or onto a particular area to maximise the jet 

pressure and and/or minimise the loading on the water supply providing the water 

under pressure. 

10 The main body, housing and internal components of the water jet deterrent 

device may be formed of any suitable material. For example, stainless steel may be 

utilised to provide a strong, rigid construction, or suitable salt-water resistant plastic 

materials may be utilised to provide a lighter, more portable unit. 
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CLAIMS 

1. A water jet deterrent device for mounting to a maritime vessel, comprising: 

a fluid distribution chamber, having a fluid inlet for receiving water under 

pressure from a vessel-borne water supply system, and a fluid outlet; 

5 a nozzle head comprising a plurality of water jet nozzles, the nozzle head being 

10 

15 

rotatably mounted with respect to the fluid distribution chamber and arranged to 

receive the water under pressure via the fluid outlet and output the water via the water 

jet nozzles as water jets, the plurality of water jet nozzles being distributed about the 

axis of rotation of the nozzle head; and 

a drive mechanism for driving the rotation of the nozzle head with respect to 

the fluid distribution chamber; wherein 

the fluid outlet is arranged to distribute the water under pressure to each of the 

water jet nozzles during only a portion of each rotation of the nozzle head around its 

axis of rotation. 

2. A water jet deterrent device according to claim 1, wherein the nozzle head 

comprises N nozzles, and the fluid outlet is arranged to distribute the water under 

pressure to up to X adjacent water jet nozzles concurrently, wherein X < N. 

20 3. A water jet deterrent device according to claim 1 or claim 2, wherein the 

plurality of nozzles N = 5, and wherein the number X of adjacent water jet nozzles 

simultaneously provided with the water under pressure varies between 2 and 3 during 

the rotation of the nozzle head. 

25 4. A water jet deterrent device according to any preceding claim, wherein the 

fluid distribution chamber comprises a substantially cylindrical portion around which 

the nozzle head is arranged to rotate, the fluid outlet being provided as an aperture in 

the cylindrical portion of the distribution chamber, each of the plurality of water jet 

nozzles receiving the water under pressure from the fluid distribution chamber as it 

30 passes across the aperture during rotation of the nozzle head. 
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5. A water jet deterrent device according to claim 4, wherein the angular 

circwnferential extent of the aperture in the cylindrical portion of the distribution 

chamber is between approximately 90° and approximately 180°. 

5 6. A water jet deterrent device according to any preceding claim, wherein each of 

the plurality of water jet nozzles is directed at a predetermined angle away from the 

plane within which the nozzle head rotates, the predetermined angle being selected in 

dependence on the size of the maritime vessel. 

10 7. A water jet deterrent device according to any preceding claim, wherein the 

drive mechanism is powered by the water under pressure from the vessel-borne water 

supply system. 

8. A water jet deterrent device according to claim·7, wherein the drive mechanism 

15 compnses: 

a drive shaft to which the nozzle head is fixed, and around the axis of which the 

nozzle head is caused to rotate by the rotation of the drive shaft; 

a water drivne turbine; 

a fluid directing element for directing the water under pressure onto the turbine 

20 to cause rotation of the turbine about its axis of rotation; and 

a drive assembly for driving the rotation of the drive shaft from the rotation of 

the turbine. 

9. A water jet deterrent device according to claim 8, wherein the axis of rotation 

25 of the turbine is non-parallel with the axis of rotation of the drive shaft, and wherein 

the drive assembly is a non-linear drive assembly comprising an angle drive 

arrangement for redirecting the rotational forces from about the axis of rotation of the 

turbine to about the axis of rotation of the drive shaft. 

30 10. A water jet deterrent device according to claim 9, comprising: 

a fluid connector for connecting the water jet deterrent device to the water 

supply system; 
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an inlet chamber for receiving the water under pressure from the water supply 

system via the fluid connector and for providing the water under pressure to the fluid 

distribution chamber and the fluid directing element of the drive mechanism; wherein 

the drive assembly intercepts the inlet chamber. 

11. A water jet deterrent device according to claim 8, wherein the axis of rotation 

of the turbine is substantially parallel to the axis of rotation of the drive shaft and the 

turbine is positioned to intercept the axis of rotation of the drive shaft, and wherein the 

drive assembly is a linear drive assembly. 

12. A water jet deterrent device according to claim 11, comprising: 

a fluid connector for connecting the water jet deterrent device to the water 

supply system; 

an inlet chamber for receiving the water under pressure from the water supply 

15 system via the fluid connector and for providing the water under pressure to the fluid 

distribution chamber and the fluid directing element of the drive mechanism; and 

one or more fluid transport channels for carrying the water under pressure from 

the inlet chamber around the turbine and into the fluid distribution chamber. 

20 13. A water jet deterrent device according to claim 10 or claim 12, wherein the 

fluid directing element comprises a fluid transport channel for carrying the water under 

pressure from the inlet chamber to the turbine. 

25 

30 

14. A water jet deterrent device according to any preceding claim, wherein 

the plurality of water jet nozzles each comprise a flow straightener and a 

tapered bore for forming the water under pressure into a narrow substantially coherent 

stream of water. 

15. A water jet deterrent system mounted on a maritime vessel, comprising: 

a plurality of water jet deterrent devices according to any preceding claim, each 

being operable to project a plurality of moving water jets within a pattern having a 

predetermined maximum extent; wherein 
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the water jet deterrent devices are mounted on the maritime vessel at a position 

and orientation which provides for the maximum extent of the jet patterns of adjacent 

water jet devices to overlap to form a substantially continuous deterrent perimeter 

around at least a portion of the maritime vessel. 

16. A water jet deterrent system according to claim 15, comprising: 

a control unit, responsive to user actuation to independently control the 

activation and deactivation of the water jet devices either individually or in groups. 

17. A water jet deterrent system according to claim 16, wherein the control unit is a 

pneumatic control unit, the system comprising: 

a plurality of air actuated valves responsive to the application of compressed 

air to activate a respective individual or group of water jet deterrent devices; and 

a plurality of air feed lines for applying compressed air from the pneumatic 

15 control unit to the air actuated valves in response to a user actuation of the control unit. 

18. A method of providing a maritime vessel with a water jet deterrent, comprising 

the step of mounting a plurality of water jet devices according to any one of claims 1 

to 14 to the maritime vessel, each of the water jet devices being operable to project a 

20 plurality of moving water jets within a pattern having a predetermined maximum 

extent; wherein 

the water jet deterrent devices are mounted on the maritime vessel at a position 

and orientation which provides for the maximum extent of the jet patterns of adjacent 

water jet devices to overlap to form a substantially continuous deterrent perimeter 

25 around at least a portion of the maritime vessel. 

19. A water jet deterrent device substantially as hereinbefore described with 

reference to the accompanying drawings. 

30 20. A method of providing a maritime vessel with a water jet deterrent 

substantially as hereinbefore described with reference to the accompanying drawings. 


