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Description

BACKGROUND

a. Field of the Invention

[0001] The present invention relates to marine vessel
rescue system for rescuing marine vessels, including
tankers, container ships, passenger ships, cargo ships,
military ships and platforms. The invention also relates
to a towline deployment system for deploying a towline
from a marine vessel and to a method of deploying a
towline from a marine vessel to a rescue vessel using a
towline deployment system. Furthermore, the invention
relates to a method of rescuing a marine vessel with a
rescue vessel, when the marine vessel comprises a plu-
rality of towline deployment stations.

b) Related Art

[0002] There are many situations where ships may re-
quire assistance from a rescue vessel, these including,
for example, failures of the engine, propulsion, steering
or electrical power or when the vessel has been damaged
in a collision or grounding. There are associated dangers
for a rescue vessel when getting into proximity with a
stricken vessel, including fire, the risk of explosion, the
presence of hazardous cargo, or the possibility of con-
tainers or ships’ gear falling off the vessel.
[0003] Where a vessel is in imminent danger with high
risk to life, it is common practice to remove some or all
the crew. In 1993, the 34 crew were airlifted off the MV
Braer after the ship lost engine power. When the rescue
tug arrived, a salvage crew was airlifted onto the tanker,
but efforts to attach a towing line were unsuccessful. The
tanker subsequently grounded and broke up with severe
environmental damage. Rescue procedures have re-
mained unchanged since that time.
[0004] To enable a towline connection, attempts are
made first to establish a throwing line or heaving line (the
two terms are equivalent) between the two vessels which
is very difficult, as in most cases, there is a significant
height differential between the decks of both vessels. If
the heaving line is thrown from a vessel to a salvage
vessel, the distance travelled away from the hull is mainly
absorbed by the vertical distance from the deck to the
waterline. As a result, the salvage vessel must get very
close to the hull of the stricken vessel to get hold of the
heaving line, which leads to a risk of collision.
[0005] If a line is being thrown from a rescue vessel
onto the deck of a vessel, the heaving line must be thrown
upwards at a vertical angle to overcome gravity. The tra-
jectory of the heaving line is soon absorbed by the weight
of the line paying out and pulling it down. As a result, the
rescue vessel has to get very close, with an even greater
risk of collision, in order to deploy a heaving line. If a line
is successfully thrown onto a deck the line must be caught
by someone on the vessel as otherwise the horizontal

weight of the line between the two vessels will instantly
pull it off the deck and into the water where it has to be
withdrawn and the process repeated.
[0006] Heaving lines typically range from 4 mm to 25
mm in diameter and may be from 25 m to 150 m in length
with breaking strains up to 5000 kg depending on the
size of the vessel and height of the deck above the wa-
terline. Heaving lines are often manufactured from poly-
propylene with a specific gravity of around 0.93 to 0.96
so the line floats when immersed in water.
[0007] Once a heaving line is established, this is used
to pull across one or more messenger lines until the final
towline can be recovered on board. Messenger lines typ-
ically range from 8 mm to 40 mm diameter and between
25 m to 150 m in length and rated up to 100 kN depending
on the size of the vessel.
[0008] Finally, one or more messenger lines are used
to pull across the main towline which can be made from
mild steel or stainless steel or from synthetic materials
such as Dyneema (Reg. TM). Main towlines typically
range from 30 mm to 140 mm diameter and between 50
m to 250 m in length and rated up to 12 MN depending
on the size of the vessel. The main towline should ideally
pass through a suitable structural opening in the vessel.
[0009] Modern rescue vessels utilise towlines, typically
long steel towing cables weighing up to 10000 kg. If the
stranded vessel is without power, winches will not be
operational, and it is virtually impossible to manually pull
a main towline on board.
[0010] Problems arise in emergency towing situations
where salvage crews, under pressure and having no
knowledge of the structure of the stricken vessel, have
trouble locating the correct towing points. This can result
in subsequent catastrophic towing failures, or cables
snatching back to the rescue vessel when a structural
towing point is overloaded and ripped out of the deck.
[0011] Many people have been injured or killed during
the transfer of heaving lines and establishment of towing
lines.
[0012] The problem of simply establishing heaving
lines becomes more difficult with extreme sea and weath-
er conditions resulting in many unsuccessful salvage op-
erations.
[0013] It is known to use hand-held rocket systems,
utilising explosive charges for launching a projectile car-
rying a heaving line onto a ship’s deck. However, such
rocket systems require persons to be on the decks of the
vessels to deploy and receive the line, which in many
situations is not possible. The heaving line and projectile
rocket firing system is normally handheld which makes
it difficult to aim and for the receiving party to track their
trajectory, resulting in the risk of injuring any person(s)
on deck of the receiving vessel. Hand-held rocket sys-
tems also create problems in how to store a pyrotechnic
device safely, away from moisture, heat or fire, and create
added risk in emergencies owing to the possibility of the
propellant catching fire or exploding. WO-A-94/20361
shows a towline deployment system and method of the
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prior art.
[0014] It is an object of the invention to provide a more
convenient and effective system for bringing a stricken
vessel under tow and, in particular, to a marine vessel
rescue system and a towline deployment system for use
in such a rescue system.

SUMMARY OF THE INVENTION

[0015] According to a first aspect of the invention, there
is provided towline deployment system for deploying a
towline from a marine vessel, comprising:

- a gas rocket propulsion system;
- a rocket assembly comprising a rocket main body

connected to the gas rocket propulsion system and
a heaving line cartridge containing a length of heav-
ing line, the heaving line cartridge being held inside
a receptacle within the rocket main body, and the
receptacle having an opening that is closed by a re-
movable plug and through which a tail of the heaving
line extends away from the rocket main body and
which when removed frees the heaving line con-
tained by the heaving line cartridge to pay out
through said opening when the rocket main body is
propelled away from the marine vessel by the gas
rocket propulsion system and thereby deploy the
heaving line;

- a structural anchorage point on the marine vessel,
the structural anchorage point comprising an aper-
ture for engaging with a towline stop; and

- a length of towline installed in the marine vessel, said
length extending between opposite first and second
ends and comprising at the second end the towline
stop for engaging with the structural anchorage point
and the first end of said length of towline being con-
nected to the tail of the heaving line through the ap-
erture of the structural anchorage point whereby the
heaving line when deployed is configured to pull the
towline through the aperture in the structural anchor-
age point until the towline stop is engaged with said
aperture.

[0016] In a preferred embodiment of the invention, the
towline, which may be wound on a drum, comprises a
messenger line connected to the heaving line, and a tow
cable connected to the messenger line. The drum is pref-
erably housed in a frame secured to a deck of the marine
vessel. The rocket assembly may further comprise a lock-
ing mechanism and a rocket pressure tube.
[0017] The gas rocket propulsion system preferably
comprises a pressure vessel connected to a source of
gas pressure, a release valve for releasing pressurised
gas from the pressure vessel, a rocket launch tube for
launching the rocket assembly and being configured to
receive pressurised gas from the pressure vessel
through the release valve and a locking ring on the rocket
launch tube.

[0018] The locking ring is engaged with the locking
mechanism whereby the rocket pressure tube is retained
to the rocket launch tube prior to pressurisation of the
rocket launch tube.
[0019] Furthermore, the rocket pressure tube has an
opening into which the rocket launch tube is slidably re-
ceived. The rocket launch tube then allows pressurised
gas to flow into the rocket pressure tube and to act on a
closed end of the rocket pressure tube thereby urging
the rocket pressure tube to slide along the rocket launch
tube.
[0020] The locking mechanism is preferably config-
ured to be released upon pressurisation of the rocket
pressure tube thereby freeing the rocket pressure tube
to slide along the rocket launch tube whereby the rocket
assembly is, in use, propelled in a launch trajectory. The
pressure vessel is preferably connected to a source of
gas pressure by a valve.
[0021] The receptacle in the rocket main body is pref-
erably connected to the rocket pressure tube by a con-
nection tube that is configured to convey gas pressure
between the rocket pressure tube and the heaving line
cartridge. The heaving line cartridge can then be auto-
matically pressurised with gas, and at a pre-determined
or known rate, following pressurisation of the rocket pres-
sure tube. The pressurised gas within the heaving line
cartridge then acts on a face of the plug and causes, in
use, the plug to free the heaving line within the cartridge
to deploy as the rocket main body is propelled in the
launch trajectory.
[0022] The connection between the heaving line tail
and the first end of the length of towline will, in many
cases passes through a Panama chock, or equivalent
structure on the vessel,. The heaving line when deployed
is then configured to pull the towline through the aperture
in the structural anchorage point and then through the
Panama chock until the towline stop is engaged with the
structural aperture.
[0023] In one embodiment, the heaving launch system
further comprises a container housing, which then con-
tains the gas rocket propulsion system, the rocket as-
sembly and the length of towline.
[0024] According to a second aspect of the invention,
there is provided a towline deployment system for de-
ploying a towline from a marine vessel, comprising at
least one container module fixed externally to the marine
vessel, a structural anchorage point on the marine ves-
sel, the structural anchorage point comprising an aper-
ture for engaging with a towline stop, and the container
module comprising:

- a gas rocket propulsion system;
- a rocket assembly comprising a rocket main body

connected to the gas rocket propulsion system and
containing a heaving line cartridge containing a
length of heaving line that is configured to pay out
from the rocket main body when the rocket assembly
is launched; and
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- a length of towline installed in the container module,
said length extending between opposite first and
second ends and comprising at the second end the
towline stop for engaging with the structural anchor-
age point and the first end of said length of towline
being connected to a tail of the heaving line through
the aperture of the structural anchorage point where-
by the heaving line when deployed is configured to
pull the towline through the aperture in the structural
anchorage point until the towline stop is engaged
with said aperture.

[0025] The container module will, in general, comprise
an outer housing. This housing preferably comprises a
first aperture and a second aperture, the first aperture
being an upper end of a rocket launch housing through
which, in use the rocket main body is launched, and the
second aperture being an outlet of a container drain man-
ifold. The second aperture is advantageously at a lower
level than the first aperture, whereby water ingress
through the first aperture automatically drains by gravity
from the second aperture.
[0026] The various embodiments of the towline deploy-
ment system may further comprise a cable management
system having at least one elongate conduit configured
to protectively hold the heaving line tail. The conduit may
have an elongate aperture or slit that is configured to
release the heaving line tail from the conduit when the
heaving line is made taut when the deployed heaving line
is pulled along its length.
[0027] According to a third aspect of the invention,
there is provided method of deploying a towline from a
marine vessel to a rescue vessel using a towline deploy-
ment system, the towline deployment system being as
in the first or second aspects of the invention, the method
comprising:

- arranging the tail of the heaving line to extend away
from the rocket main body;

- connecting the first end of said length of the towline
to the tail of the heaving line through said aperture
of the structural anchorage point;

- using the gas rocket propulsion system to propel the
rocket assembly away from the marine vessel and
to free the heaving line to pay out as the rocket main
body follows a launch trajectory; and

- recovering and drawing to the rescue vessel the re-
leased heaving line in order to pull the towline onto
the rescue vessel until the towline stop is engaged
with the aperture in the structural anchorage point
thereby enabling the rescue vessel to take the ma-
rine vessel under tow.

[0028] According to a fourth aspect of the invention,
there is provided a method of rescuing a marine vessel
with a rescue vessel, the marine vessel comprising a
plurality of towline deployment stations said stations each
being operable independently of the other stations and

each comprising a communication system, a gas rocket
propulsion system and a towline deployment system,
said towline deployment systems being at different loca-
tions on the marine vessel and each having a structural
anchorage point on the marine vessel and each structural
anchorage point comprising an aperture for engaging
with a towline stop, and the towline deployment system
comprising:

- a length of towline installed in the marine vessel, said
length extending between opposite first and second
ends and comprising at the second end a towline
stop; and

- a rocket assembly comprising a rocket main body
connected to the gas rocket propulsion system and
a receptacle holding a heaving line cartridge that
contains a length of heaving line, configured to be
payed out through a receptacle opening from which
a tail of the heaving line extends, the first end of the
towline being connected to the tail of the heaving line
through the aperture of the structural anchorage
point;

wherein the method comprises:

- sending a communication request for information
from the rescue vessel to the communication system
of each of the said stations;

- sending from the communication system of each of
the said stations a reply to the rescue vessel with
information confirming the layout and deployment
angle of each of said stations relative to the marine
vessel and displaying the information to an operator
on the rescue vessel to enable the operator to select
one of said stations for deployment;

- sending a communication request from the rescue
vessel to the communication system of the selected
station to initiate a gas charging system of the gas
rocket propulsion system to become charged with
pressurised gas;

- sending from the communication system of the se-
lected station a reply to the rescue vessel when the
gas charging system is charged with pressurised gas
and displaying to said operator an indication that the
gas charging system is charged;

- sending a communication request from the rescue
vessel to the communication system of the selected
station to deploy the rocket main body;

- deploying the rocket main body by using a charge
of pressurised gas from the gas charging system to
propel the rocket assembly away from the marine
vessel;

- releasing through the receptacle opening a length of
the heaving line from within the heaving line cartridge
as the rocket main body moves along a launch tra-
jectory;

- recovering and drawing to the rescue vessel the re-
leased the heaving line in order to pull the towline
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onto the rescue vessel until the towline stop is locat-
ed in the structural anchorage point thereby enabling
the rescue vessel to take the marine vessel under
tow.

[0029] In the rescue method, the rocket pressure tube
may be incorporated within the rocket main body, and
the gas charging system may comprise a pressure vessel
and the gas rocket propulsion system may comprise a
rocket launch tube that is slidably received within a tube
opening of the rocket pressure tube. The method then
further comprises:

- holding said charge of pressurised gas in the pres-
sure vessel;

- releasing said charge of pressurised gas from the
pressure vessel into the rocket launch tube to pres-
surise the rocket pressure tube with compressed gas
from the pressure vessel and to act on a closed end
of the rocket pressure tube until the rocket pressure
tube moves axially along the rocket launch tube.

[0030] In the rescue method, the receptacle opening
may initially be closed by a removable plug through which
the heaving line tail passes, and the receptacle in the
rocket main body may be connected to the rocket pres-
sure tube by a connection tube. The method then further
comprises, when the rocket pressure tube is pressurised
with gas from the pressure vessel, conveying gas through
the connection tube from the rocket pressure tube into
the receptacle whereby the receptacle becomes pressu-
rised with gas until gas pressure within the receptacle is
sufficient to force the plug out of the receptacle opening
thereby freeing the heaving line within the cartridge to
deploy through the receptacle opening as the rocket main
body follows the launch trajectory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The invention will now be further described, by
way of example only, and with reference to the accom-
panying drawings, in which:

Figure 1 shows a preferred embodiment of a marine
vessel rescue system in which a rescue vessel may
control the deployment of one or more rocket assem-
blies launched by a gas rocket propulsion system
from towline deployment stations;

Figure 2 shows a graphical representation of the
stricken vessel including the towline deployment sta-
tions;

Figure 3 shows the graphical representation display-
ing a selected towline deployment station;

Figure 4 shows the graphical representation display-
ing a selected towline deployment station after de-

ployment of one rocket assembly;

Figure 5 shows a first preferred embodiment of a
towline deployment system at one of towline deploy-
ment stations, showing a main cable reel assembly
and an external view the main parts of the gas rocket
propulsion system and the rocket assembly;

Figure 6 shows the towline deployment system with
a rocket launch housing cut-away to show how a
heaving line tail extends from a lower portion of the
rocket assembly out through an aperture in a hull of
the vessel and back inside the hull through a Panama
chock aperture, to connect with lines wound in the
main cable reel assembly;

Figure 7 shows a side elevation of a pressure vessel
of the gas charging system and the rocket assembly,
which are connected together by a gas discharge
connecting pipe and gas discharge valve;

Figure 8 is a side view similar to Figure 7, with the
main rocket assembly cut-through to show a rocket
pressure tube within a rocket main body and inside
this a rocket launch tube that is connected to the gas
discharge connecting pipe, and also a heaving line
cartridge within a receptacle inside the rocket main
body;

Figure 9 is a side view similar to Figure 8, showing
how a plug in an opening of the receptacle is realised
as the rocket main body is being launched, to free a
heaving lines coiled within a heaving line cartridge;

Figures 10A and 10B show perspective views of a
second preferred embodiment of towline deploy-
ment system, in which the rocket main body is piv-
otable in azimuth;

Figure 11 shows a view of a releasable locking mech-
anism that retains the rocket main body on a mount-
ing portion until launch;

Figures 12A, 12B and 12C show schematic sec-
tioned views of the locking mechanism of Figure 11
showing how this is released during launch;

Figure 13 shows schematically how the rocket main
body is connected to a sequence of towlines by the
heaving line;

Figure 14 shows a variant of the towline deployment
station in which a structural anchorage point having
an aperture for a cable stop is provided separately
from the Panama chock;

Figure 15 is an exploded view, showing schemati-
cally the lines wound on the main cable reel assem-

7 8 



EP 4 031 444 B1

6

5

10

15

20

25

30

35

40

45

50

55

bly;

Figure 16 shows the assembled main cable reel as-
sembly;

Figures 17A and 17 B show the interior components
of the heaving line cartridge, and with a variant plug
that separates into segments to release fully from
the heaving line during launch;

Figure 18 shows a third preferred embodiment of a
towline deployment system, the main components
of which are housed within an outer container to pro-
vide a container module;

Figure 19 shows the partly cut away just the contain-
er of the container module;

Figure 20 shows how a pair of rocket launch tubes
interconnect with a drain manifold that exits through
sidewalls of the container;

Figure 21 is a view of the container module with most
of the sides omitted to show how the module houses
a twin pair of independently operable rocket assem-
blies, gas rocket propulsion systems and main cable
reel assemblies, and also how a pair of heaving line
tails extend forwards from the container housing
within a protective line management system;

Figure 22 is a view similar to Figure 22, with the con-
taining housing omitted;

Figure 23 is a section through a channel member of
the line management system, showing how a line is
protected within a conduit;

Figure 24 shows schematically how the line is re-
leased from the conduit;

Figure 25 shows the arrangement of the heaving line
and a messenger line prior to launch of a rocket as-
sembly;

Figure 26 shows the arrangement of the heaving and
messenger lines after launch of one rocket assem-
bly, and before the heaving line has been pulled taut
by the rescue vessel; and

Figure 27 shows how, after the heaving and mes-
senger lines has been pulled aboard by the rescue
vessel, a tow cable is pulled out of the container mod-
ule until the stop end is engaged with the apertures
in secure anchorage points.

DETAILED DESCRIPTION

[0032] Figure 1 illustrates schematically a marine ves-

sel rescue system 1 for bringing a stricken vessel 2 under
tow. In this example, the system is demonstrated with
respect to a rescue vessel 102 sent to aid the stricken
vessel 2 which may, for example be a container ship, a
tanker, a ferry, or other passenger ship. The stricken ves-
sel 2 is fitted with four towline deployment stations 3,
each of which is preferably operable independently from
the others. The towline deployment stations 3 are pref-
erably remotely operable from the rescue vessel but may
be either additionally or alternatively operable locally
from the stricken vessel 2. To improve redundancy, each
towline deployment station may have its own power,
communication, and rocket propulsion systems.
[0033] In Figure 1, each of the four towline deployment
stations 3 is represented schematically and labelled SB
for starboard bow, PB for port bow, SS for starboard stern
and PS for port stern. Depending on the size and config-
uration of the vessel, there may be fewer or more towline
deployment stations 3, for example, central on the bow
or the stern. In general, each of the towline deployment
stations 3 will be located within the bounds of the ship,
for example, either behind a section of the hull below
deck or mounted above deck.
[0034] Each towline deployment station 3 may also in-
clude its own local controller 5’, or alternatively more than
one towline deployment station may share a controller
(not shown).
[0035] On arrival at the location of the stricken vessel
2, the rescue vessel 102 sends out a communication re-
quest on a communication channel 4 to the towline de-
ployment stations 3. Each of the towline deployment sta-
tions receives the communication request and each re-
sponds to the rescue vessel 102 with information con-
cerning the status each of the towline deployment station,
such as position, deployment angle from centreline, ap-
proximate distance, maximum bollard tow capacity and
operational status.
[0036] The communications request is generated by a
control system 5 configured to control remotely the op-
eration of the towline deployment stations 3. The control
system 5 is preferably aboard the rescue vessel 102,
however parts or all of the control system may be phys-
ically elsewhere, for example on the stricken vessel 2,
as indicated by the various dashed lines in Figure 1, or
distributed in the "cloud". If the control system 5 is not
aboard the rescue vessel 102, then the rescue vessel
the communications channel will include a communica-
tions link 4’ to the control system 5. Together, the control
system 5 and any local controllers 5’ provide a remote
control system 5, 5’ for the towline deployment stations 3.
[0037] Software in the control system 5 processes the
information from the towline deployment stations 3 to pro-
vide an operator on the rescue vessel 102 with a graph-
ical representation 11 on a computer screen of the strick-
en vessel including the line deployment stations, as
shown in Figures 2 to 4. The graphical representation 11
shows the locations on the stricken vessel 2 of the towline
deployment stations 3, the operational status of the tow-
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line deployment stations and also physical information
concerning the stricken vessel itself, for example the reg-
istered name, length, beam and overall DWT (dead-
weight tonnage).
[0038] Alternatively, information on the towline deploy-
ment stations 3 could be stored on the control system 5
on the rescue vessel or stored externally and download-
ed via a suitable communications link.
[0039] The communication channel 4 between the res-
cue vessel 102 and towline deployment stations 3 may
be a secure satellite or wireless communications channel
or by any other suitable means. Preferably, each of the
towline deployment stations 3 is operable independently
of the stricken vessel 2, for example having its own back-
up electrical power and communication facilities. The
towline deployment stations 3 may then be operational
even if the stricken vessel breaks up.
[0040] The remote control system 5, 5’ allows the crew
of the rescue vessel 102 to control the operation of the
towline deployment stations 3, for example from the
bridge of the stricken vessel 2 or from the rescue vessel
102 directly to the towline deployment stations 3.
[0041] It is envisaged that the control system 5 will in-
teract with the rescue vessel’s existing systems and may
therefore be controlled via touchscreens or rollerballs in-
stalled into consoles that are otherwise used to controlled
the vessel.
[0042] As will be explained in greater detail below with
reference to Figures 5 to 13, each of the towline deploy-
ment stations 3 has a heaving line deployment system
10 comprising a gas rocket propulsion system 100 which,
when activated, pressurises gas within a rocket main
body 41 of a rocket assembly 40. The pressurised gas
is used to propel the rocket main body 41 away from the
towline deployment station which causes a heaving line
31 that is coiled within the rocket main body to be pulled
out from within the rocket main body. Upon launching of
the rocket main body, the heaving line continuously un-
coils from a hollow spool so that it trails behind the rocket
body until the rocket main body reaches the point of im-
pact.
[0043] The heaving line 31 comprises at one end a tail
31’ that extends between the rocket main body 41 and a
main cable reel assembly 50. Because the heaving line
tail 31’ is exposed to the external environment, the heav-
ing line tail is preferably treated with a preservative or
manufactured from a different material than the rest of
the heaving line to improve its longevity.
[0044] An opposite end of the heaving line is secured
to the rocket main body. The heaving line 31 is part of a
towline assembly 30. Once the heaving line is retrieved
aboard the rescue vessel 102, this may be used to reel
in from the main cable reel assembly 50 progressively
heavier lines or cables from the rest of the towline as-
sembly 30. In this example, these lines or cables com-
prise a first a messenger line or cable 32 and then a
length of towing cable 33, referred to herein together as
a "towline" 32, 33. In the context of the invention, the term

"towing cable" or "towline" means any line, cable or rope
that is used for towing. In this example, one end of the
towline 32, 33 is a tow cable 33, preferably a steel tow
cable. Once the towline is secured aboard the rescue
vessel 102, the stricken vessel 2 may be brought under
tow.
[0045] Figure 3 shows a screenshot view of the graph-
ical representation 11 showing how a projected trajectory
9 of the rocket main body is indicated following the press-
ing or clicking of the SB button or icon for the Starboard
Bow towline deployment station 3 for less than a set pe-
riod of time, for example 5 seconds. Optionally, additional
information can be provided to the operator, such as: the
angle from the centre line of the stricken vessel; the ex-
pected distance that will be travelled by the rocket main
body 41; and the maximum bollard tow (MBT) provided
by the towline deployment station 3.
[0046] The pressing or clicking of the SB button or icon
for the Starboard Bow towline deployment station 3 for
more than a set period of time, e.g. 15 seconds will ac-
tivate the gas charging system 20. When the gas charg-
ing system has pressurised the rocket assembly 40, a
system status indication 6 shows that the heaving line
deployment system 10 is ready to be used, for example
with the word CHARGED.
[0047] At this point there are two options for deploy-
ment. If the operator presses or clicks a deployment but-
ton 7 marked DEPLOY, the heaving line deployment sys-
tem 10 will instantly fire the rocket main body 41. Option-
ally, the system may be fitted with another auto deploy-
ment button 8, which in this example is marked AUTO,
to engage an automatic deploy sequence.
[0048] In this option, the heaving line deployment sys-
tem 10 is controlled by a system which continually mon-
itors the vessels roll, pitch and yaw and from this infor-
mation calculates the optimum release time and fires the
system.
[0049] The system comprises of one or more thee-axis
accelerometer sensors (not shown) that measure roll,
pitch and yaw of the vessel, and hence the position in
space of the line deployment station. By measuring dis-
placement and/or acceleration in two or more degrees
of freedom of motion. The system can then process the
movement data and determine the optimum time in which
to automatically fire the rocket main body 41 such that
this is released at the desired angle, for example in order
to achieve the maximum distance. This determination
may take into consideration any relevant factors, includ-
ing any delay in launching of the rocket main body. There
are many solid-state three-axis gyro or accelerometer
sensors commercially available, including the MPU 6050
manufactured by TDK (Reg. TM), for example. However,
the motion detection system can be provided by any suit-
able integrated or discrete component devices including
solid state or mechanical gyro systems, and this may be
centralised on the vessel 2 or provided separately at each
towline deployment station 3.
[0050] Figure 4 shows a screenshot view after the rock-
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et main body 41 and the trailing heaving line 31 have
been deployed, with the status indication 6’ changed to
DEPLOYED. The SB button for the starboard bow towline
deployment station 3 and the deployment trajectory 9’
may both change colour or shape, indicating the suc-
cessful deployment of the rocket main body and heaving
line. Depending on the need, one or more of the towline
deployment stations 3 can be activated to deploy more
than one heaving lines, messenger line(s) and towing
cable(s) which may allow one or more rescue vessels to
tow and control the stricken vessel to safety more effec-
tively.
[0051] Figures 5 and 6 show isometric views of the
main components of a towline deployment system 10 for
one of the towline deployment stations 3. The towline
deployment system 10 at each of the towline deployment
stations 3 works in the same way, the main difference
being that the rocket assembly 40 may be oriented at
different azimuth angles to the hull. In Figures 5 and 6
this angle is for the sake of simplicity shown as being at
90°, however the deployment angles provided by differ-
ent line deployment stations will, in general be different.
[0052] In this embodiment, the towline deployment
system 10 is mounted within the vessel behind a portion
of the vessel’s hull 25. Various components of the towline
deployment system are supported on a mounting plat-
form 12, which may be a portion of the ship’s internal
deck or another platform or deck within the body of the
vessel. The mounting platform 12 may extend trans-
versely away from an inside surface 26 of the hull 25.
Other components of the towline deployment system 10
may be mounted to the inside surface 26 of the hull.
[0053] The rocket assembly 40 and the gas charging
system 20 together provide a pneumatic rocket system.
In addition to the pneumatic rocket system 20, 40, the
towline deployment system 10 comprises the main cable
reel assembly 50. The main cable reel assembly 50 com-
prises a cable drum or spool 51 supported by a free axle
52 on a cable reel mount or frame 53.
[0054] The gas charging system 20 comprises a
source of gas pressure 13, which may be one or more
gas cylinder(s), as illustrated. The source of pressurised
gas need not be provided adjacent to the rocket assembly
40, as illustrated, and may instead be provided at some
distance. However, it is preferable that the source of pres-
surised gas is proximate the rocket assembly to mini-
mise, as far as possible, the length and volume of any
interconnecting pipes therefore reducing the time taken
to convey pressure from the gas pressure source to the
rocket assembly 40 in order to build up the gas pressure
necessary to propel the rocket main body 41.
[0055] The gas charging system 20 also comprises a
pressure vessel 14 connected to the source of gas pres-
sure 13 by a gas conduit, such as a connecting pipe 15,
through which gas flows into an inlet 17 of the pressure
vessel 14. The inlet flow of gas from the source of gas
pressure is controlled by a gas flow control valve which
in this example is a solenoid valve 16, which in this ex-

ample is mounted on the gas cylinder 13. After the pres-
sure vessel 14 is fully charged with gas, the towline de-
ployment system is ready to launch the rocket main body
41.
[0056] Pressure within the pressure vessel can be
monitored using a pressure transducer 18, and over-
pressure can be avoided using a pressure safety valve
19. In this example, the pressure transducer 18 and pres-
sure safety valve 19 are mounted directly to the pressure
vessel 14 adjacent to the inlet.
[0057] After the solenoid valve opens, the increasing
pressure in the pressure vessel 14 is continually moni-
tored by the pressure transducer 18 which communicates
with the control system. When the pressure system is at
the required pressure the control system isolates the gas
flow solenoid valve 16 and the towline deployment station
3 changes its status to CHARGED indicating to the op-
erator that the rocket main body 41 is ready to launch.
[0058] The gas charging system 20 further comprises
a gas outlet 21 from the pressure vessel 14, leading to
a gas release valve 22 that controls the release of pres-
surised gas into a gas conduit, which in this example is
a gas discharge transfer pipe 23. The gas transfer pipe
then passes into an interior of a rocket launch housing 60.
[0059] The rocket launch housing 60 is elongate and
extends within the vessel transversely away from the hull
25 at a downwards angle. The angle may be between 0°
and 85° to the horizontal and is most preferably between
about 40° and 50° to the horizontal.
[0060] At an upper end 62 of the rocket launch housing
60, a mounting plate 61 is provided and joined to the
housing 60 by a weld along a seam 63 between the hous-
ing 60 and the mounting plate 61.
[0061] The hull mounting plate 22 is affixed by welding
or other suitable means to the hull inside surface 26, pro-
viding a method of locating and securing mounting plate
61 in position. The mounting plate 61 may be secured to
the hull mounting plate 22 by studs or bolts or other suit-
able means allowing the rocket launch housing 60 to be
removed if required for routine maintenance or if it be-
comes necessary to install a new rocket from within the
vessel. Alternatively, the mounting plate 61 may be per-
manently affixed to the inside surface of the hull, for ex-
ample by welding (not shown). In either case, the rocket
launch housing 60 is held in a fixed relationship with re-
spect to the hull 25.
[0062] Figure 6 shows a partly cut-away isometric view
of the towline deployment system 10, in which one side
of the rocket launch housing 60 is cut away to illustrate
components within the housing, in particular the rocket
main body 41 and the heaving line tail 31’. The heaving
line tail 31’ extends away from a lower end 44 of the
rocket main body 41. This also shows how the housing
mounting plate 61 has an aperture 64 aligned with a
matching rocket launch aperture 65 in the hull through
which the rocket main body 41 is, in use, launched. The
heaving line tail 31’ extends from the lower end 44 of the
rocket main body along the inside of the rocket launch
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housing 60 and out through the rocket launch aperture
65.
[0063] At a lower end 66 of the rocket launch housing
60, the housing has an aperture 67 from which extends
a drain outlet 68 for discharging any water that may col-
lect inside the rocket launch housing. The drain outlet 68
may be connected to any suitable drainage system but
may conveniently exit the hull 25 directly through a drain-
pipe 69 as illustrated. An advantage of this arrangement
is that air is free to flow through the drainpipe, both into
and out of the lower end 66 of the rocket launch housing,
which tends to reduce back-pressure due to the pneu-
matic effect when the rocket assembly 40 is initially being
propelled towards and through the rocket launch aperture
65 in the hull.
[0064] Because the rocket launch housing 60 is angled
upwardly towards the housing mounting plate 61 and hull
25, any water ingress into the rocket launch housing, for
example from rain or waves lapping the rocket launch
aperture 65 is immediately drained away through the
drain outlet 68.
[0065] As shown most clearly in Figures 6 to 9, the
heaving line 31 is most preferably integrated within the
rocket main body 41. The rocket main body 41 is elongate
in a forwards launch direction 90 and, in this example,
comprises a similarly elongate heaving line housing 42
attached to one side of a substantially cylindrical rocket
outer casing 43. As shown in the partially cut away views
of Figures 8 and 9, the heaving line housing 42 holds a
sealed heaving line assembly 70, which is replaceable
after use or during servicing.
[0066] During installation, refurbishment or re-setting
of the towline deployment system 10 after use, the heav-
ing line tail 31’ is fed from the rocket launch housing 60
in the forwards direction 90 out through the rocket launch
aperture 65 in the hull 25 and then across an outer surface
of the hull (not shown) and then back into the hull through
an aperture 39’ in a panama chock 39. The heaving line
is then connected to the messenger cable 32 of the main
cable reel assembly 50. As explained below in respect
of a third embodiment 10" illustrated in Figures 18 to 24
the heaving line may optionally be protected where it tra-
versed the exterior of the hull by a channel member 190
as part of a line management system.
[0067] As can be seen from the cut-away view of Figure
6, the rocket launch housing 60 provides physical pro-
tection to the rocket assembly 40, and also provides a
passage for the heaving line tail 31’, which extends from
the lower end 44 of the rocket main body 41 upwards
along a base or floor 45 within the rocket launch housing
60, past an upper end 46 of the rocket main body 41 and
out through the rocket launch aperture 65.
[0068] Figure 7 shows a side elevation showing the
main, externally visible, components of the pneumatic
rocket system 20, 40, apart from the source of pressu-
rised gas 13, the solenoid valve 16 and pipework 15.
Prior to launch, the rocket assembly 40 is restrained from
movement in the launch direction by a locking mecha-

nism 80 which makes a connection between the gas
charging system 20 and the rocket assembly 40. The gas
charging system 20 and the rocket assembly 40 are ini-
tially secured together by the locking mechanism 80 such
that the rocket assembly is initially restrained from sep-
arating from the gas charging system. The locking mech-
anism 80 is preferably provided proximate the lower end
44 of the rocket main body 41. As will be explained in
more detail below with respect to Figures 11, 12A, 12B
and 12C, the locking mechanism 80 in this example is a
push-pull connector that comprises a clasp mechanism
81, which in this example is a locking ring. The clasp
mechanism is configured to release automatically the
rocket assembly 40 from the gas charging system 20
when a releasing force urging the rocket assembly in the
launch direction exceeds a predetermined level. The re-
leasing force is provided by a flow 92 of pressurised gas
from the fully pressurised pressure vessel 14 through a
rocket launch tube 91 and into a rocket pressure tube 47
that extends in the launch direction from the lower end
44 of the rocket main body 41 towards a rocket nose 82
at the upper end 46 of the rocket main body 41. In this
way, the clasp mechanism 81 is configured to release
automatically the rocket assembly 40 from the gas charg-
ing system 20 immediately prior to launch of the rocket
assembly..
[0069] To aid visibility, the rocket nose is a strobe light
82 at the upper end 46 of the rocket main body 41. Fur-
thermore, high visibility reflective panels or markings 83
may be applied externally on the rocket main body 41 to
aid recovery by the rescue vessel 102.
[0070] The strobe sequence can be controlled by a mi-
crocontroller to offer a continuous on / off / wait ratio or
could flash any sequence message in international
Morse code such as "dot dot dot, dash dash dash, dot,
dot, dot, indicating SOS.
[0071] Figure 8 shows a partly sectioned side elevation
of the pneumatic rocket system showing the internal com-
ponents of the rocket assembly 40. The rocket outer cas-
ing 43 is substantially cylindrical and houses coaxially a
substantially cylindrical rocket pressure tube 47. A rear-
wards or lower end portion 27 of the rocket pressure tube
projects out of an aperture 49 in a rearwards or lower
end 48 of the rocket outer casing 43. As will be explained
in more detail below with reference to Figures 11, 12A,
12B and 12C, this rearwards or lower end portion 27 of
the rocket pressure tube 47 provides a seat 84 that pro-
vides part of the locking mechanism 80. The seat releas-
ably engaged with the clasp mechanism 81.
[0072] A space between the rocket pressure tube 47
and the rocket outer casing 43 is a substantially annular
volume 87’, except for a space between a forwards or
upper end 29 of the rocket pressure tube where a sub-
stantially disc-shaped front wall 85 of the rocket pressure
tube is separated from a substantially disc-shaped front
wall 86 of the rocket outer casing by a by a substantially
cylindrical volume 87". These volumes 87’, 87" are pref-
erably filled with a low-density material such as polysty-
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rene to provide some mechanical rigidity to the construc-
tion and also so that the rocket main body 41 floats when
immersed in water.
[0073] The rearwards or lower end portion 27 of the
rocket pressure tube 47 terminates in an opening 115
into which is received rocket the launch tube 91, which
is static during launch. The rocket pressure tube 47 has
a radially inwards facing, or inner, cylindrical internal sur-
face 88 that has a close sliding fit over an outer cylindrical
surface 89 of the rocket launch tube 91. The rocket launch
tube is a forwardly directed extension of the gas transfer
pipe 23, and therefore is part of the gas charging system
20. A forwards end 116 of the rocket launch tube 91 pro-
vides an opening 117 which, in use directs pressurised
gas against a closed end of the rocket pressure tube 47
provided by the front wall 85.
[0074] In this example, both of the opposing surfaces
88, 99 of the rocket pressure tube 47 and rocket launch
tube 91 are cylindrical, sharing a common axis 24, how-
ever, these surfaces may be non-circular in section so
that the orientation between the rocket pressure tube and
the rocket launch tube is rotationally fixed.
[0075] The gas pressure against the front wall 85 of
the rocket pressure tube 47 creates a force urging the
rocket pressure tube, and hence the rest of the rocket
assembly 40, in the forwards launch direction 90. Initially,
while pressure inside the rocket launch tube 91 is building
up, this force is resisted by the clasp mechanism 81,
which bears on the rearwards or lower end portion 27 of
the rocket pressure tube 47. Details regarding the clasp
mechanism 81 will be described in more detail below,
and are illustrated in Figures 11, 12A, 12B and 12C.
[0076] The heaving line housing 42 contains a cylin-
drical receptacle 72 that defines an axis 99 which pref-
erably extends parallel with the launch direction 90. The
receptacle 72 has an aperture or opening 73 that faces
towards the lower end 44 of the rocket main body 41.
During installation or refurbishment, the heaving line car-
tridge 71 is inserted into the cartridge receptacle through
the aperture or opening 73 towards a disc-shaped end
wall 74 of the receptacle and is then engaged within the
cartridge receptacle 72 by matching cartridge engage-
ment features 77, 78 between the cartridge receptacle
and the heaving line cartridge 71, to be described in more
detail below. The engagement features help to ensure
that the heaving line cartridge 71 does not fall out of the
receptacle 72 when the rocket assembly 40 is launched.
[0077] The heaving line cartridge 71 is further secured
in the receptacle 72 by a retention ring 95 which is in-
serted into the opening 73 once the heaving line cartridge
is engaged within the receptacle. The retention ring
makes a close sliding fit with the cylindrical receptacle
and is secured in place in by bolts 96 that pass through
the tubular outer wall 75 of the heaving line housing into
the retention ring.
[0078] The retention ring 95 presents an aperture 97
for a watertight plug 58 which seals the heaving line car-
tridge 71 within the cartridge receptacle 72. In this exam-

ple, the watertight plug is substantially disc shaped. The
engagement between the plug and opening 73 in the
receptacle 72 may be a friction fit, or may be, as illustrated
be provided by one or more O-rings, in this example a
forwards O-ring 93 and a rearwards O-ring 93’, which are
compressed to provide a seal between the retention ring
aperture 97 and the plug 58.
[0079] Preferably, the retention ring 95 is recessed
within the receptacle opening 73 and the plug 58 prefer-
ably has an annular flange 94 that extends radially out-
wards to cover the retention ring 95. This flange 94 pre-
vents the plug being pushed in past its operation position
where the inner O-ring 93 would disengage with the inner
bore of the retention ring 95. If this were to happen, the
inner O-ring could fully expand which might prevent the
watertight plug 58 from ejecting during launch. The flange
94 ensures the correct positioning of the plug 58 with
respect to the retention ring 95 which helps to ensure a
good seal around the retention ring and over the recep-
tacle opening 73.
[0080] The heaving line cartridge 71 has a tubular outer
wall 75 with substantially cylindrical inner and outer sur-
faces that are concentric with the receptacle axis 99 when
the cartridge is loaded into the receptacle 72. In the for-
wards launch direction 90, the tubular outer wall 75 is
substantially closed by an end wall or cap 76.
[0081] The heaving line cartridge 71 is preferably pro-
vided with an axially threaded portion 78 which engages
with a matching threaded feature 77 within the cartridge
receptacle72. In this example, the axially threaded por-
tion is a threaded bore 78 in the end wall or cap 76 of the
heaving line cartridge, and the matching threaded feature
is a threaded end 77 of a connection tube 28 that provides
a gas inlet and which protrudes axially into the receptacle
through the end wall 74 of the receptacle.
[0082] The end wall 74 of the receptacle 72 is provided
with a threaded bore 79 through which the threaded end
77 of the gas inlet tube 28 is engaged such that this pro-
trudes into the receptacle 72 along the receptacle axis
99. In use, during installation or refurbishment of the
heaving line cartridge 71, the heaving line cartridge is
rotated about its axis 99 to screw the threaded end 77 of
the gas inlet tube into the threaded bore 78 in the end
wall or cap 76. The threaded end 77 of the gas inlet tube
28 and threaded bore 78 of the end wall or cap 76 of the
cartridge therefore provide matching cartridge engage-
ment features 77, 78 between the cartridge receptacle
72 and the heaving line cartridge 71. In this manner, the
heaving line cartridge is removeably engaged within the
receptacle and can be replaced either after use of the
towline deployment system 10 or after inspection of the
coiled heaving line 31.
[0083] Although not illustrated, other types of matching
cartridge engagement features may, alternatively, be
used, for example a bayonet fitting within the receptacle
or a latch with a release mechanism accessible on the
heaving line housing, such as a manually operable but-
ton.
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[0084] It should also be noted that although the gas
inlet tube threaded end 77 is screwed into the threaded
bore 79 in the end wall 74 of the receptacle, other forms
of construction may alternatively be used, such as a weld-
ed or glued seam around a plain aperture in the end wall
74 (not illustrated).
[0085] As will be explained in more detail below, the
watertight plug 58 is automatically released during
launch. The heaving line 31 is hollow wound within the
receptacle and centrally drawn which results in minimal
friction in deployment. As the rocket assembly 40 travels
through the air, the heaving line 31 unwinds and plays
out until the rocket assembly comes to rest, in most cases
by splashing down into the water. If the heaving line be-
comes fully unwound, an end of the heaving line is re-
tained within the cartridge at an anchor point 59.
[0086] An advantage of the heaving line cartridge 71
being sealed is that the heaving line 31 is protected from
environmental conditions, for example, salt water or ul-
traviolet rays, which could degrade its mechanical prop-
erties.
[0087] A space 87 between the end wall 74 of the re-
ceptacle 72 and the heaving line housing 42 through
which the gas inlet tube 28 passes is preferably filled with
a low-density material such as polystyrene to provide
some mechanical rigidity to the construction and also to
increase buoyancy in water of the rocket main body 41.
[0088] Figures 10A and 10B shows part of a second
embodiment of a towline deployment system 10’, partic-
ularly those which differ from those of the first embodi-
ment 10. The second embodiment has a pneumatic rock-
et system in which the same features as described above
are indicated using the same reference numerals. The
second embodiment 10’ has a pneumatic rocket system
that comprises a rocket assembly 40’ that is rotatable
between a stowed position, as shown in Figure 10A, and
an active position, as shown in Figure 10B. The rotation
is provided by a joint in a rotatable coupling 98 between
the gas transfer pipe 23’ and a locking mechanism 80’
which again is a push-pull connector comprising a clasp
mechanism, preferably a locking ring 81 that is the same
as that described above. The rotatable coupling 98 ex-
tends around the gas conduit that conveys pressurised
gas to the rocket assembly 40’.
[0089] In Figures 10A and 10B, only part of the gas
charging system 20’ is shown, including the pressure
vessel 14’ and downstream connections and pipework
21’, 22, 23’. The upstream components gas supply com-
ponents are preferably the same as illustrated and de-
scribed above.
[0090] Also not shown in Figures 10A and 10B is the
heaving line 31 and the rest of the towline assembly 30,
and the panama chock 39 or other structural anchorage
point 139 however, however, these are provided in prox-
imity with the illustrated components and work in the
same way as described herein.
[0091] In this embodiment, the gas transfer pipe ex-
tends vertically upwards through a mounting platform 12’,

which is an exposed section of the outer deck. The ro-
tatable coupling 98 provided rotation in a plane inclined
to the horizontal so that the in one rotational orientation
of the rotational coupling 98, the axis 24’ of the rocket
pressure tube and rocket launch tube is at a maximum
angle to the horizontal.
[0092] The rotational plane of the coupling may be set
to be the desired launching angle to the horizontal, as
shown in Figure 10B. In this case, then in the stowed
position, the rotational coupling is rotated through 90°
until the axis 24" of the rocket pressure tube and rocket
launch tube is horizontal, as shown in Figure 10A. In the
stowed position may, this axis 24" may, for the sake of
convenience, be parallel to the side of the vessel, to re-
duce the required storage space.
[0093] Although not illustrated, the rotational coupling
98 may be driven by a pneumatic actuator, a hydraulic
piston and cylinder, an electric actuator or a motor having
a pneumatic, hydraulic or electrical source of power, and
may be controlled either locally or remotely by the remote
control system 5, 5’.
[0094] Optionally, the coupling could provide more
than one axis of rotation, including elevation or azimuth
rotation between the stowed and active orientations.
Figures10A and 10 B show a movement of 90° of rotation
in azimuth and 45º of rotation in elevation, but different
types of rotation coupling can provide rotation from 0° to
6180° in all axes. Alternatively, the rocket assembly 40’
could move in the vertical axis prior, during or after any
angular rotation. Although not illustrated, the rocket as-
sembly 40’ may be may be protected by an outer covering
having an aperture through which the rocket is to be
launched, and this aperture could open or be protected
by a waterproof hatch depending on the application.
[0095] Figure 11 shows an isometric schematic view
of the locking mechanism 80 and the locking ring 81 for
securing and then releasing the rocket assembly 40 The
locking ring is the same in both the first and second em-
bodiments of the invention. The locking mechanism 80’
of the second embodiment differs from that 80 of the first
embodiment only in the details of the ways these are
mounted to the respective gas transfer pipes 23, 23’. Fig-
ures 12A, 12B and 12C show sectioned views of the lock-
ing ring 81 in which the rocket pressure tube 47 is axially
positioned over the rocket launch tube 91, and retained
in position by the locking ring 81.
[0096] The locking mechanism 80 comprises a mount-
ing portion 101 that supports the locking ring 81 and
which therefore secures the positioning of the locking
mechanism 80 and therefore also the positioning of the
rocket assembly 40 when this is engaged with the con-
nector. The locking ring 81 is also supported by the
mounting portion 101. In this example, the locking ring
comprises a collar 118 that extends from the mounting
portion towards the lower end 44 of the rocket main body
41. The collar 118 holds at least one ball catch 120, and
in this example, there are eight ball catches 120 equally
spaced apart around the circumference of the collar 118.
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Each ball catch 120 comprises a spring-loaded ball 121
or other similar member having a rounded tip held within
a bore 108.
[0097] The mounting portion 101 is preferably a sleeve,
which may conveniently be mounted around the rocket
launch tube 91 The collar 118 may then extend in the
launch direction forwards from the mounting portion.
[0098] In this example, the ball catches 120 are spaced
apart from one another in a band that extends circumfer-
entially around the collar 118. The interior surfaces of the
collar 118 and of the sleeve are coaxial and are radially
stepped at an annular ledge 119, with a first cylindrical
inner surface 103 within the collar extending from the
ledge towards a forwards end 104 of the connector 80
and a second cylindrical inner surface 105 towards ex-
tending from the ledge 119 towards a rearwards end 106
of the connector. The second cylindrical surface 105 is
securely connected to the outer surface 89 of the rocket
launch tube 91. For convenience, the mounting portion
101 and the collar 118 share a common outer surface
109, which is preferably cylindrical, but which could have
a different form, for example being hexagonal in section
if the connector 80 was joined to the rocket launch tube
91 by matching threads. This connection may be made
in many ways, for example by an interference fit between
the rocket launch tube 91 and the connector 80.
[0099] The connector 80 and/or the rocket launch tube
91 are joined to the gas transfer pipe 23. This may be
done in many ways and is shown schematically in Figs.
12A-C to illustrate how the flow of compressed gas 92 is
conveyed into the rocket launch tube 91.
[0100] The first cylindrical inner surface 103 is stepped
radially outwards relative to the second cylindrical inner
surface 105, so that the collar 118 and rocket launch tube
91 together present a substantially annular forwards fac-
ing socket or receptacle 107 that is configured to receive
and releasably hold the rearwards or lower end portion
27 of the rocket pressure tube 47.
[0101] Each ball 121 is seated in one of the bores 108,
which extend radially between the first inner cylindrical
surface 103 of the sleeve and the outer surface 109 of
the connector 80.
[0102] Each ball 121 is spring-biased radially inwards
within the bore 108. This may be accomplished by differ-
ent types of spring-biasing means, for example, a leaf
spring, an expanding clip or a coil spring that is radially
outwards of each ball and that is constrained by a plug
in the bore to act radially inwards on the ball. In this ex-
ample, however, the spring biasing is provided by an
elastomeric ring, for example an O-ring 110 that is seated
in a groove 111 that extends circumferentially around the
outer surface 109 of the collar 118 and centered on the
band of radially extending cylindrical bores 108. The ar-
rangement is such that tension in the elastomeric ring
110 urges each one of the balls 121 to bear on the seat
84 on the rocket pressure tube 47. In this example, the
seat therefore functions as a cylindrical latch plate 84.
[0103] From the above, it will be seen that the locking

ring 81 is provided by one or more ball clasps 120 each
of which has a corresponding ball 121 or similar member
with a rounded tip that is spring-biased inwards and sli-
dable within the radially extending bore 108 through the
collar 118. Also, the connector 80 is provided by the lock-
ing ring 81 and its arrangement with respect to the collar
118, and also the configuration of the collar 118, the
mounting portion 101 and the rocket launch tube 91 which
provide therebetween the socket 107 inside of which the
locking ring 81 engages with and disengages with the
rocket pressure tube 47.
[0104] The latch plate function of the seat 84 is provid-
ed by a plurality of radially outwardly facing pockets or
recesses 112, corresponding in number to the number
of radially inwardly biased balls 121. The recesses 112
are spaced apart circumferentially around an outer cy-
lindrical surface 113 of the end portion 27 of the rocket
pressure tube 47. The recesses 112 are preferably part-
spherical, to match the projecting shape of the balls 121
which reduces dynamic friction with the balls when the
end portion 27 of the rocket pressure tube 47 is pressed
in the socket 107 during assembly or pulled out of the
socket during servicing or during launch of the rocket
assembly 40.
[0105] Initially, as shown in Figure 12A, the bias of the
O-ring 110 transmitted on the array of balls 121 pressed
into the recesses 112 is sufficient to hold the rocket pres-
sure tube 47, and hence to rest of rocket assembly 40,
securely to the locking ring 81.
[0106] When the static launch tube 91 is pressurised,
the force of pressurised gas acting against the end wall
85 of the rocket pressure tube 47 is transmitted along
the length of the rocket pressure tube. This force is initially
small, as indicated in Fig. 12A by an arrow 130’, and
increases until the force exceeds the bias of the O-ring
110 transmitted on the array of balls 121 pressed into
the recesses 112, as indicated in Fig. 12B by an arrow
130. At this point, each of the balls 121 moves forwards
out of each recess 112 as the locking ring 81 disengages
with the seat 84.
[0107] The rocket launch tube 47 then free to be pro-
pelled in the launch direction 90 as the pressured gas
expands within the lengthening combined volumes of the
rocket pressure tube 47 and launch tube 91, as shown
in Figure 12C. It is preferred that compressed gas should
still be flowing 92 after the locking ring 81 disengages,
so that that the force on the rocket launch tube 47 may
still be increasing, as indicated in Fig. 12C by an arrow
130". The locking ring 81 and the seat 84 are designed
to disengage when the pressure of the delivered com-
pressed gas reaches a predetermined pressure. There-
fore, to ensure reliable functioning, the gas flow 92 should
be sufficient to exceed the expected gas pressure to en-
sure that the predetermined pressure is reached.
[0108] The release of the end portion 27 of the rocket
pressure tube 47 from the locking ring 81 allows the bias
of the O ring 110 to move the balls 121 inwards onto the
rocket launch tube 91. The arrangement is such during
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refurbishment or servicing of the rocket assembly 40, an
end 114 of the same or another rocket pressure tube 47
may be pressed axially into the socket or receptacle 107
to engage with the locking ring 81. The rearwards end
114 of the rocket pressure tube may there be chamfered
to ease each of the spring-biased balls onto the end of
the outer cylindrical surface 113 of the rocket pressure
tube during this process.
[0109] Although not illustrated, other types of restrain-
ing catch mechanism may alternatively be used, includ-
ing a collar clasp with a circumferential arrangement of
castellations and matching radial grooves in order to hold
rocket assembly in place during storage and provide suf-
ficient retention during the period in which gas pressure
is built up within the rocket launch tube 91 prior to launch.
[0110] The locking ring 81 resists the growing forwards
force 130’ imparted to the rocket pressure tube 47 by the
increasing gas pressure during the initial pressurisation
thereby preventing the rocket assembly 40 from sepa-
rating from the locking mechanism 80, 80’. This helps to
increase the energy transfer from compressed gas to ki-
netic energy during the launch process and therefore im-
proves the overall efficiency in the launching of the rocket
assembly 40.
[0111] The outer surface 89 of the rocket launch tube
91 and the inner surface 88 of the rocket pressure tube
make a close sliding fit 47 which helps to prevent pres-
surised gas from escaping between these components
during the launch process.
[0112] Advantageously, clearances between surfaces
may be such that during launch compressed gas is dis-
tributed between the outer surface 89 of the rocket launch
tube 91 and the inner surface 88 of the rocket pressure
tube providing a gas bearing reducing the friction during
launch. Although not illustrated, the rocket launch tube
may optionally be provided with a plurality of perforations
in to increase the effect of this gas bearing. Preferably,
the surface area of the perforations is sufficiently small,
for example 10% of the area of the opening 117 at the
forwards end 116 of the rocket launch tube 91, so that
these perforations do not cause a significant loss in pres-
sure as the rocket launch tube becomes exposed as the
rocket assembly accelerates in the launch direction.
[0113] The rocket launch process is as follows. A signal
is sent to the solenoid valve 16 which opens, allowing
high pressure gas to transfer into pressure vessel 14
through the connecting pipe 15. The initial pressure of
the gas cylinder 13 is preferably around 20000 kPa (3000
PSI). The pressure will drop as gas is transferred to the
rocket assembly 40, and this drop will depend on the
relative volumes of the pressure vessel 14, connecting
pipe 23, and cavities within the rocket assembly 40 that
become pressurised during the launch of the rocket main
body 41. Preferably, the volume of the pressure vessel
14 is sufficient such that the operating pressure during
launch is no less than about 1200 kPa (175 PSI). The
operating pressure may, however, be between about 10
kPa to about 10000 kPa depending on how far the rocket

main body 41 is designed to travel during deployment of
the heaving line 31. In addition to the pressure transducer
18, the high-pressure vessel 14 is provided with at least
one pressure release safety valve 19.
[0114] For additional safety, it is envisaged that inert
gases are used, such as argon (Ar), although different
gases can be used if required such as nitrogen (N2).
[0115] The system monitors pressure the pressure
transducer 18. When the operating pressure is achieved
within the pressure vessel 14, the system status changes
to SYSTEM CHARGED as shown in Figure 3. Addition-
ally, the rocket strobe in the rocket nose 82 can be acti-
vated via the control system so that the crew on the res-
cue vessel 102 can see the initial launch position and
follow the trajectory path 9’ of the rocket main body 41.
[0116] Although not illustrated a battery within the rock-
et strobe can be charged inductively by locating one coil
in the rocket main body 41, one in the rocket launch hous-
ing 60 or by a breakaway electrical connection which
separates during launch. A communication system can
be provided to enable the strobe or to provide information
on the rocket strobe light status, including information
regarding the battery voltage.
[0117] Figure 9 shows a partly sectioned side elevation
of the pneumatic rocket system 20, 40 during launch.
When the system is triggered (manually or automatically)
the gas release valve 22 opens, allowing pressurised gas
to flow from the high-pressure cylinder 14, into the rocket
launch tube 91 via the gas transfer pipe 23.
[0118] The gas pressure inside the rocket launch tube
91 acts upon the closed end 85 of the rocket pressure
tube 47, causing the locking ring 81 to release the rocket
assembly 40 which then accelerates axially along the
rocket launch tube 91. The launch velocity may be of the
order of 45m/s. If the launch tube is about 2m long, the
required launch acceleration would therefore be about
500 m/s2, or about 50g.
[0119] As shown in Figures 8 and 9, the gas inlet tube
28 extends between the rocket pressure tube 47 and
cylindrical receptacle 72 for the heaving line cartridge 71.
On launch, high pressure gas is transferred from the rock-
et pressure tube through the gas inlet tube 28 and into
the heaving line cartridge 71. This causes gas pressure
inside the receptacle to build up. The receptacle 72 is
sealed against ingress of water by the watertight plug 58,
which is initially held in place by static friction between
the plug and the retention ring 95.
[0120] When the gas pressure bearing on the water-
tight plug 58 exceeds the maximum static friction retain-
ing force, the watertight plug 58 is ejected, thereby open-
ing the aperture 97 for the heaving line 31. The aperture
97 is large enough such that the heaving line 31 can play
out without significantly affecting the trajectory and dis-
tance travelled by the main rocket assembly 40.
[0121] Other arrangements can be used, such as pan-
els designed to break away when the system is pressu-
rised. An example using break away panels is illustrated
in Figures 17A and 17B. Here, the plug is divided circum-
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ferentially into three equal segments 58A, 58B, 58C
which when assembled extend around the circumference
of the heaving line 31. The segments fall away from the
heaving line as soon as the plug 58A, 58B, 58C is pulled
out of the receptacle aperture.
[0122] The ratio between the cross-sections of the
rocket pressure tube 47 and the gas inlet tube 28 is, in
this example, around 100:1, therefore offering a low over-
all performance loss to the main rocket assembly once
the sealed heaving line assembly 70 operates and vents
to atmosphere.
[0123] It is envisaged that the rocket main body 41 and
the attached heaving line 31 both hit the sea and float at
a safe distance from the rescue vessel 102, for example
50 m to 200 m from the stricken vessel 2, allowing the
rocket strobe light in the rocket nose 82 and reflective
markings 83 to guide the crew of the rescue vessel to
the rocket main body 41 and heaving line 31 and thereby
facilitate easy and safe recovery. Other systems of iden-
tification and location can be utilised including dye sys-
tems or radio beacon technology. The rocket strobe light
in the rocket nose 82 may optionally flash a single colour
such as red, meaning port, or green, meaning starboard,
or may utilise other colours or colour sequence patterns
or flash patterns to make the strobe more conspicuous
over a range of different ambient lighting conditions, at-
mospheric conditions or sea conditions.
[0124] Once recovered, the heaving line 31, then the
messenger line 32 and finally the tow cable 33 of the
towline can be pulled onto the rescue vessel. The main
towline 33 can then be secured to the rescue vessel’s
towline and the rescue vessel’s towline then payed out
up to 500 m providing a safe distance between the strick-
en vessel 2 and the rescue vessel, following which the
stricken vessel can be towed to safety.
[0125] Figure 13 shows how the towline assembly 30
comprises a first connection 35 between the heaving line
31 and the messenger cable 32, a second connection 36
between the messenger cable 32 and the tow cable 33,
and a towline stop 37 (also called a cable stop or a stop
end) at the end of the tow cable. The towline stop 37 is
configured to engage with an aperture in a structural an-
chorage point, for example the aperture 39’ in the pana-
ma chock 39 in the hull 25. The skilled person will, how-
ever, appreciate that a panama chock is not the only type
of structural anchorage point which may be employed.
Instead of the panama chock 39, other types of known
dedicated stop points for a cable stop end may, alterna-
tively, be used.
[0126] Figure 14 shows a second type of structural an-
chorage point, referred to herein as a towing cable stop
139. The towing cable stop has an aperture 139’ through
which the towing cable passes and with which the towline
stop 37 is engaged. In this view, the tow cable 33 has
been completely unwound from the drum and the final
towline stop 37 locates in the aperture 139’ of the towing
cable stop 139 which is designed and engineered to take
the high load forces under towing conditions. At the end

of the towline assembly 30, a control cable 34 is, option-
ally, connected to the towline stop 37 and is itself termi-
nated by a termination connection 38. The cable and reel
layouts shown in the drawings are for illustration purpos-
es only and the position of the main cable reel assembly
50 and the panama chock 39 or towing cable stop 139,
can be changed to suit various installations on different
types of vessel.
[0127] The control line or cable 34 prevents the tow
cable 33 and the towline stop 37 from releasing from the
cable spool 51. This provides a controlled deployment
until the towline stop 37 locates within the panama chock
39 or other towing cable stop 139. The control cable 34
is longer than the distance between the cable spool 51
and the structural anchorage point 39, 139 and is fixed
to the cable spool at the termination connection 38 at the
end of the control cable 34.
[0128] The length of the integrated heaving line 31,
messenger line 32, tow cable 33 and control line 34 can
be optimised for the size and displacement of each vessel
fitted with the range from 50 to 1000 metres. The length
of each line or cable can be adjusted to suit the size of
the vessel and other circumstances.
[0129] Figure 15 shows an exploded isometric view of
the main cable reel assembly 50, in which the cable spool
51 is first wound with the control line 34, followed by the
tow cable 33, and followed by the messenger line 32.
Although not illustrated, between each layer a disposable
interleave can be used to separate each layer, if required.
The interleave may be at least one plastic sheet that is
wrapped around the outermost layer of the tow cable,
and/or around the outermost layer of the control cable
and/or the control line 34, in order to provide a smooth
base for regularly spaced coils to form as each cable or
line is wound. This is useful when the lines to be wound
each have different outer diameters, which will generally
be the case.
[0130] Figure 16 shows an isometric view of the main
cable reel assembly 50 loaded with the control line or
cable 34, the tow cable 33 and the messenger line 32.
The main cable reel assembly 50 is provided with a ro-
tation control system to provide controlled rotational
speed over the expected load conditions. This is to pre-
vent the weight of the lines and towing cable exiting the
vessel from causing the cable spool 51 to over-speed,
which would cause a dangerous situation in operation.
[0131] The rotation control system comprises a reel
drive motor 57, which is preferably fixed to the main cable
reel mount or frame 53. The reel drive motor may be a
motor that is powered either to drive or restrain rotation
of the reel by any suitable means.
[0132] In this example, main cable reel assembly is
driven by a belt drive arrangement in which the motor
directly turns a drive pulley 54 linked to a reel pulley 55
by a coupling component 56. The coupling component
56 between the reel pulley 55 and the reel drive motor
57 can be one or more chain systems, synchro belts or
V-belts. Alternatively, the reel pulley 55 can be directly
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coupled to the reel drive motor 57 via a gear arrangement
(not shown).
[0133] In this example, the coupling component is a
belt or a chain 56. Preferably each pulley 54, 55 has teeth
(not shown) which engage with matching features (not
shown) of the belt or chain 56 to avoid slippage between
the motor and reel. The gearing ratio between the motor
and reels will depend on the power of the motor and
weight of the reel assembly, but may, for example, be
between 10:1 and 100:1 in order to increase the torque
applied to the reel assembly.
[0134] The reel drive motor 57 may be an electric motor
or alternatively may be a hydraulic motor using hydraulic
fluid flow control. As an alternative to the motor 57, the
reel drive speed may be controlled by a passive device,
using a centrifugally driven clutch that engages a brake
or may include electrical monitoring to control an electri-
cally driven clutch braking.
[0135] Other systems can be utilised on the periphery
of the cable spool 51, including peripheral band braking
controlled mechanically or via an electrical control sys-
tem.
[0136] Figures 18 to 23 shows a third embodiment of
a towline deployment system 10". In this embodiment,
the main components are housed within an outer housing
which is in the shape of a container 161, thereby providing
a container module 160, from which extends at least one
heaving line tail 31’. The container housing 161 can be
manufactured to standard ISO container specifications,
and has eight corners 162 with standardised contained
lock points, enabling securing, lifting and transporting uti-
lising existing container infrastructure. The container
module 160 is shown based on a 20 foot (6.6 m) standard
container shape, however, other container formats can
be utilised with any convenient number mounted on a
vessel.
[0137] Figure 19 shows a view of additional internal
reinforcement included in the container 161, to provide
additional structural integrity against weather conditions
experienced by vessels at sea.
[0138] Additional components shown consist of side
plate reinforcement panels 163, vertical bar reinforce-
ment panels 164 and axial and cross axial roof reinforce-
ment sections 165. The roof reinforcement sections 165
in this example engage with apertures in the side plate
reinforcement panels 163 and the vertical reinforcement
panels 164 to provide additional structural integrity once
welded together. The design shown is just an example
of how a standard shape container can be reinforced.
[0139] In this example, the towline deployment system
is a dual system capable of deploying, in dependent from
one another, two towlines. As compared with the first
embodiment, all the mechanical components are dualled
in a side-by-side arrangement. For example, Figures 18,
20 and 21 show how a pair of rocket launch housings 60’
have an upper end 62’ that form openings in a top surface
of the container. The lower ends 66’ of the rocket launch
housings 60’ connect with a transversely extending drain

manifold 171.
[0140] The drain manifold 171 extends though the op-
posite side plate reinforcement panels 163 on both sides
of the container. Any water entering the upper end 62’ of
the launch housings 60’, flows into the drain manifold 171
and exits through one or both sides of the container. Wa-
ter striking the sides of the container module travels
through the drain manifold 171, exiting at the other side.
[0141] Figure 21 shows a view of the container module
160 with side panels, roof panels, and additional rein-
forcing components removed. A pair of cable tubes 172
extend from a pair of tube reinforcement panels 166 to
facilitate transmission of lines that play out from a pair of
main cable reel assemblies 50’, for example, heaving line
tails 31’, messenger lines 32, tow cables 33 and control
lines 34. These lines are wound on dual cable reel as-
semblies 50’ in the same manner as described above.
The cable tubes 172 are angled downwards from the reel
assemblies 50’ to help prevent ingress of water under
normal conditions.
[0142] The reels 50’ operate independently and are
provided with a system for controlling rotational speed
over the expected load conditions, as described above.
This prevents the weight of the lines exiting the vessel
to cause the reels to over-speed, which would create a
dangerous situation in operation.
[0143] Additional waterproof sealing arrangements in-
cluding sealing plugs, diaphragms or covers can be in-
corporated. These can be released automatically by the
control system or manually released or detached during
playing out of lines and therefore do not hinder the op-
eration of the system.
[0144] The rocket launch housings 60’ are shown an-
gled in the azimuth 610º from the centreline of the vessel
2, thus generating a distance between port and starboard
rocket main bodies 41 when these hit the sea.
[0145] The layout shown has both rockets exiting one
end of the container 161 but systems can be designed
offering various exiting options, for example opposite
ends or opposite sides, and the pneumatic rockets can
be installed at any angle to obtain the required exiting
trajectory.
[0146] Figure 22 shows the main components of the
container module 160. These are essentially the same
as in the first embodiment 10, but doubled up. The rocket
assemblies 40 are connected to pressure vessels 14 that
are pressurised by gas cylinders 13 and which release
pressurised gas through release valves 22, transfer pipes
23. Locking mechanisms 80 releasably hold down the
rocket assemblies 40 until launch. Strobes 82 are pro-
vided to assist recovery of the rocket assemblies 40.
[0147] Heaving line tails 31’ pass along the inside of
the rocket housings 60’. Where the heaving line tails exit
the upper end 62’ of the rocket housings, these each
enter a heaving line management system 173 that is lo-
cated in dedicated recesses in the roof and end panels
of the container 161. The heaving line tails 31’ exit the
heaving line management system 173 and combine with
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the messenger lines 32 where these both pass through
a main line management system 174, also located in a
dedicated recess. The pair of main line management sys-
tems 174 may have sloped external sides 194 to prevent
a trip hazard when affixed to the vessel deck 12.
[0148] The heaving line management system 173 and
the main line management system 174 provide a line
management system 170 for releasably retaining lines
extending from the container module 160.
[0149] Figure 23 shows a sectional view through the
heaving line management system 176. The heaving line
tail 31’ is protectively held within a channel 180. The main
line management system 174 has a larger conduit which
initially holds the heaving line tail 31’, and beneath this
the messenger line 32, and so have a larger inner diam-
eter. Apart from this, the main line management system
174 works in the same way as the heaving line manage-
ment system 173, and so will not be illustrated or de-
scribed separately.
[0150] The heaving line management system 176 has
a channel member 190 that is fixed or adhered to the
side of the container 161. The channel member has an
elongate channel 197 with an internal profile 198 that
holds a flexible insert 191. The insert has a recess 195
into which is engaged a location feature 196 of the inter-
nal profile 198. The heaving line tails 31’ can be seen
retained within the flexible insert 191. Other methods of
retaining the flexible insert 191 within the channel 197
can be used, including profiles with sections that contract
on insertion and expand when an opposing force is ap-
plied.
[0151] The insert 191 has a conduit 180 that retains
the heaving line under normal conditions but has a slit
192 that allows the heaving line to escape from the con-
duit 180 when pulled out of the conduit from one end of
the slit 192 with a sufficient force, such as may be applied
when the heaving line is drawn in manually or by machin-
ery such as a winch on the rescue vessel 102.
[0152] Conventional mechanical fasteners or adhe-
sive systems can also be used to retain the flexible insert
191 within the channel 197 including screws, bolts, pins,
and adhesives.
[0153] The sides 194 of the channel member 190 ex-
tend above the flexible insert 191 to provide protection
against knocks or should the channel member be walked
over or if items are dragged over the channel member
during vessel operation.
[0154] An elongate aperture or slit 192 is aligned cen-
trally within the flexible insert 191 providing two symmet-
rical deformable sections 193 of the insert either side of
the aperture or slit.
[0155] The components of the line management sys-
tem 173, 174 can be manufactured with a size to suit the
particular form of the container 161 or the location on
deck 12, and the diameters of the protected portions of
the lines.
[0156] The flexible insert 191 could be manufactured
in a range of materials including silicon or rubber, and

may be produced using extrusion or moulding techniques
and provided in bespoke safety colours enabling easy
identification.
[0157] The flexible insert 191 could be designed with
one compartment as shown or multiple compartments
allowing different lines to be stored in different compart-
ments. The channel member 190 could be manufactured
in different designs and manufactured using extrusion or
fabrication techniques.
[0158] Figure 24 shows three different time sequential
views of the channel member 190 during storage and
deployment conditions. The uppermost view shows the
heaving line tail 31’ under storage conditions located
within the flexible insert 191. The middle view shows the
messenger line 32 pulled through the flexible insert 191
resulting in a portion of deformable sections 193 opening
to allow the heaving line tail 31’ to pass through the flex-
ible insert 191 at a moving opening 199 which recloses
after the exiting heaving line tail 31’ has passed. The
lower view shows the heaving line tail 31’ after this has
travelled through the flexible insert 191 from which it can
be seen that deformable sections have returned to their
initial status.
[0159] The main line management system 174 works
in the same way, initially releasing the heaving line tail
31’ and then the messenger line 32 once this becomes
taut.
[0160] Figure 25 shows a view of the container module
160 located on vessel deck 12 showing the operational
layout. The heaving line tails 31’ exit the rocket launch
housing 60’, travel through the heaving line management
systems 173 and the main line management systems
174, and exit and join the messenger lines 32 at the con-
nection points 35. The messenger lines 32 each travel
over the structural anchorage point 139 and the hull 25’,
which in this example is the bow of the vessel, and then
return through the panama chock 39, through the aper-
ture 139’ in the anchorage point 139 and into the main
line management system 174. The lines then each enter
the respective cable tube 172 and are wound on the re-
spective main reel assembly.
[0161] Figure 26 shows the configuration of the towline
deployment system 10" after deployment of the port rock-
et assembly 40, when the rocket assembly and the heav-
ing line 31 have been recovered from the water and pulled
out. The rescue vessel 102 initiates withdrawal of the
heaving line tail 31’, which releases in a controlled se-
quence from the containerised line management system,
until heaving line 31 and messenger line 32 are drawn
out towards the rescue vessel.
[0162] Figure 27 shows a view of the system after the
rescue vessel 102 has withdrawn the messenger line 32
and pulled it taut until the tow cable 33 is pulled out
through the panama chock 25. The tow cable 33 is fitted
with the towline stop 37 which locates into the aperture
139’ in the structural anchorage point 139. The control
cable 34 prevents the towline 32, 33 and towline stop 37
from releasing from the reel uncontrollably at high speed,
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which provides safe deployment of the towline 32, 33
until the towline stop 37 locates with the anchorage point.
The control cable 34 is therefore longer than the distance
between the reel and the anchorage point and remains
secured to the reel.
[0163] The invention, and in particular its various pre-
ferred embodiments described above, therefore provide
a convenient and effective system for bringing a stricken
vessel under tow. The rocket assembly is launched with-
out the need for any person to be in proximity, which
improves personal safety. There system may be operat-
ed without the need for any on-board power, particularly
when the cable reel assembly maximum speed is pas-
sively controlled by a rotation speed control unit, and may
also be operated by the rescue vessel. This is particularly
useful when all vessel power is lost. The tow cable can
also be selected to be suitable for vessel, as it is pre-
installed aboard the vessel. Multiple towlines can also be
independently and remotely established along different
directions to more than one rescue vessel. The contain-
erised variant of the invention can also make it easier to
retrofit the system to existing vessels.

LIST OF NUMERALS

[0164]

1 marine vessel rescue system
2 stricken vessel
3 towline deployment stations
4 communication channel between

control system and line deployment
stations

4’ communications link from rescue ves-
sel to the control system

5 control system configured to control
remotely the operation of the line de-
ployment stations

5’ local controller for
6 system status indication - ready to be

deployed
6’ system status indication - deployed
7 deployment button
8 auto deployment button
9 projected trajectory of the rocket main

body
9’ actual trajectory of the rocket main

body and heaving line after deploy-
ment

10, 10’,10" towline deployment system
11 graphical representation of the strick-

en vessel including the towline de-
ployment stations

12, 12’ mounting platform for towline deploy-
ment station

13 source of gas pressure
14, 14’ pressure vessel
15 connecting pipe between pressurised

gas cylinder and pressure vessel
16 solenoid valve in connecting pipe
17 gas inlet to pressurised vessel
18 pressure transducer on pressure ves-

sel
19 pressure safety valve on pressure

vessel
20, 20’ gas charging system
21, 21’ gas outlet from pressurised vessel
22, 22’ gas release valve
23, 23’ gas transfer pipe
24, 24’, 24" axis of the rocket pressure tube and

rocket launch tube
25, 25’ hull of the stricken vessel
26 inside surface of the hull
27 rearwards or lower end portion of the

rocket pressure tube
28 connection tube from pressurised

vessel to cartridge receptacle
29 forwards or upper end of the rocket

pressure tube
30 towline assembly
31 heaving line
31’ heaving line tail
32 messenger line
33 tow cable
32,33 towline
34 control line or control cable
35 first connection between heaving line

and messenger cable
36 second connection between messen-

ger cable and tow cable
37 towline stop terminating the towline
38 termination connection at the end of

the control line or cable
39 panama chock (structural anchorage

point) through the hull
39’ aperture in panama chock (structural

anchorage point)
40, 40’ rocket assembly
41 rocket main body
42 elongate heaving line housing
43 rocket outer casing
44 lower end of the rocket main body
45 base or floor within the rocket launch

housing
46 upper end of rocket main body
47 rocket pressure tube
48 rearwards or lower end of the rocket

outer casing
49 aperture in the rearwards or lower end

of the rocket outer casing
50 main cable reel assembly
50’ dual main cable reel assemblies
51 cable drum or spool
52 free axle for cable spool
53 main cable reel mount or frame
54 motor drive pulley
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55 reel pulley
56 belt or chain
57 reel drive motor
58 watertight plug sealing heaving line

cartridge receptacle
59 anchor point within cartridge recepta-

cle for heaving line end
60, 60’ rocket launch housing
61 housing mounting plate for the rocket

launch housing
62, 62’ upper end of rocket launch housing
63 seam between the housing and the

mounting plate
64 aperture in the housing mounting

plate
65 rocket launch aperture in the hull
66 lower end of rocket launch housing
67 aperture at lower end of rocket launch

housing
68 drain outlet extending from aperture

in rocket launch housing
69 drainpipe for water from drain outlet
70 sealed heaving line assembly
71 heaving line cartridge
72 cartridge receptacle in heaving line

housing for the heaving line cartridge
73 aperture or opening to receptacle in

heaving line housing
74 disc-shaped end wall of the heaving

line receptacle
75 tubular outer wall of heaving line car-

tridge
76 end wall or cap of the heaving line car-

tridge
77 threaded end of the gas inlet tube
78 threaded bore in the end wall or cap

of heaving line cartridge
79 threaded bore in the end wall of the

cartridge receptacle
80, 80’ locking mechanism;
81 locking ring of locking mechanism;
82 rocket nose with strobe light
83 high visibility reflective panels or

markings on rocket main body
84 seat on the rocket pressure tube for

the locking ring
85 substantially disc-shaped front wall of

the rocket pressure tube
86 substantially disc-shaped front wall of

the rocket outer casing
87 space between end wall of cartridge

receptacle heaving line housing
87’ substantially annular volume around

the rocket pressure tube
87" substantially cylindrical volume be-

tween the front walls the rocket pres-
sure tube and the rocket outer casing

88 internal surface of the rocket pressure

tube
89 outer surface of the rocket launch

tube
90 forwards launch direction of the rock-

et assembly
91 rocket launch tube
92 gas flow into the rocket launch tube
93, 93’ O-rings around plug inside the car-

tridge receptacle
94 annular flange that extends radially

outwards to cover the retention ring
95 retention ring at opening of cartridge

receptacle
96 bolts securing retention ring within re-

ceptacle aperture
97 aperture in retention ring
98 rotatable coupling between gas trans-

fer pipe and locking mechanism
99 axis of the cylindrical receptacle for

heaving line cartridge
100 gas rocket propulsion system
101 mounting portion of locking mecha-

nism provided by a mounting sleeve
102 rescue vessel
103 first cylindrical inner surface of the col-

lar
104 forwards end of the locking mecha-

nism
105 second cylindrical inner surface of

sleeve of the collar
106 rearwards end of the locking mecha-

nism
107 forwards facing socket or receptacle

between the sleeve and launch tube
108 radially extending cylindrical bores

through the mounting portion and col-
lar of the locking mechanism

109 outer surface of the collar and
110 O-ring in outer surface of the sleeve

of collar clamping mechanism
111 groove for O-ring in outer surface of

the sleeve
112 part-spherical pockets or recesses
113 outer cylindrical surface of the rocket

pressure tube
114 rearwards end of the rocket pressure

tube
115 opening at rearwards end of rocket

pressure tube
116 forwards end of the rocket launch

tube
117 opening at forwards end of rocket

launch tube
118 collar of the locking mechanism
119 annular ledge that provides a base of

the socket or receptacle
120 ball catches
121 spring loaded balls of ball catches
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130, 130’, 130" launch forces imparted to rocket pres-
sure tube by pressurised gas

139 towing cable stop (structural anchor-
age point) for towline stop end

139’ aperture in towing cable stop (struc-
tural anchorage point)

160 container module
161 container housing
162 corners of container module
163 side plate reinforcement panels of

container module
164 vertical bar reinforcement panels
165 roof reinforcement sections
166 tube reinforcement panels
170 line management system
171 container drain manifold
172 cable tubes
173 heaving line management system
174 main line management system
180 conduit within flexible insert
190 channel member of line management

system
191 flexible insert within the channel of the

channel member
192 elongate aperture or slit of flexible in-

sert
193 deformable sections of flexible insert

on sides of the slit
194 sloped external sides of line manage-

ment system
195 recess of flexible insert
196 location feature of the channel of the

internal profile
197 elongate channel of channel member
198 internal profile of channel
199 moving opening in flexible insert

Claims

1. A towline deployment system (10,10’,10") for deploy-
ing a towline (32,33) from a marine vessel (2), com-
prising:

- a gas rocket propulsion system (100);
- a rocket assembly (40,40’) comprising a rocket
main body (41) connected to the gas rocket pro-
pulsion system (100) and a heaving line car-
tridge (71) containing a length of heaving line
(31), the heaving line cartridge being held inside
a receptacle (72) within the rocket main body
(41), and the receptacle having an opening (73)
that is closed by a removable plug (58) and
through which a tail (31’) of the heaving line ex-
tends away from the rocket main body and which
when removed frees the heaving line contained
by the heaving line cartridge (71) to pay out
through said opening (73) when the rocket main

body (41) is propelled away from the marine ves-
sel by the gas rocket propulsion system (100)
and thereby deploy the heaving line;
- a structural anchorage point (39,139) on the
marine vessel, the structural anchorage point
(39,139) comprising an aperture (39’,139’) for
engaging with a towline stop (37); and
- a length of towline (32,33) installed in the ma-
rine vessel, said length extending between op-
posite first and second ends and comprising at
the second end the towline stop (37) for engag-
ing with the structural anchorage point (39,139)
and the first end of said length of towline being
connected to the tail (31’) of the heaving line (31)
through the aperture of the structural anchorage
point whereby the heaving line when deployed
is configured to pull the towline (32,33) through
the aperture (39’,139’) in the structural anchor-
age point (39,139) until the towline stop (37) is
engaged with said aperture.

2. A towline deployment system (10,10’,10") as
claimed in Claim 1, in which the first end of the towline
(32,33) is connected to the tail (31’) of the heaving
line (31) by at least one messenger line (32).

3. A towline deployment system (10,10’,10") as
claimed in Claim 1 or Claim 2, in which the towline
(32,33) is wound on a drum (51).

4. A towline deployment system (10,10’,10") as
claimed in Claim 3, in which the drum (51) is housed
in a frame (53) secured to a deck (12) of the marine
vessel (2).

5. A towline deployment system (10,10’,10") as
claimed in any one of Claims 1 to 4, the rocket as-
sembly (40,40’) further comprising a locking mech-
anism (80,80’) and a rocket pressure tube (47),
wherein the gas rocket propulsion system (100) com-
prises:

- a pressure vessel (14) connected to a source
of gas pressure (13);
- a release valve (22,22’) for releasing pressu-
rised gas from the pressure vessel;
- a rocket launch tube (91) for launching the rock-
et assembly (40,40’) and being configured to re-
ceive pressurised gas from the pressure vessel
(14) through the release valve (22,22’); and
- a locking ring (81) on the rocket launch tube
(91), the locking ring being engaged with the
locking mechanism (80,80’) whereby the rocket
pressure tube is retained to the rocket launch
tube prior to pressurisation of the rocket launch
tube; wherein
- the rocket pressure tube (47) has an opening
into which the rocket launch tube (91) is slidably
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received, the rocket launch tube allowing pres-
surised gas to flow into the rocket pressure tube
and to act on a closed end of the rocket pressure
tube thereby urging the rocket pressure tube
(47) to slide along the rocket launch tube (91);
and
- the locking mechanism is configured to be re-
leased upon pressurisation of the rocket pres-
sure tube (47) thereby freeing the rocket pres-
sure tube to slide along the rocket launch tube
(91) whereby the rocket assembly (40,40’) is, in
use, propelled in a launch trajectory.

6. A towline deployment system (10,10’,10") as
claimed in Claim 5, in which the receptacle (72) in
the rocket main body (41) is connected to the rocket
pressure tube (47) by a connection tube (28) that is
configured to convey gas pressure between the rock-
et pressure tube and the heaving line cartridge (71),
whereby the heaving line cartridge is pressurised
with gas following pressurisation of the rocket pres-
sure tube (47), said pressurised gas within the heav-
ing line cartridge (71) acting on a face of the plug
(58) and causing, in use, the plug to free the heaving
line (31) within the cartridge to deploy as the rocket
main body (41) is propelled in said launch trajectory.

7. A towline deployment system (10,10’,10") as
claimed in Claim 5 of Claim 6, in which said connec-
tion between the heaving line tail (31’) and the first
end of said length of towline passes through a Pan-
ama chock (39) whereby the heaving line when de-
ployed is configured to pull the towline through the
aperture (39’,139’) in the structural anchorage point
(39,139) and then through the Panama chock until
the towline stop (37) is engaged with said aperture.

8. A towline deployment system (10") as claimed in any
one of Claims 1 to 7, further comprising a container
housing, in which the container housing contains the
gas rocket propulsion system (100), the rocket as-
sembly (40,40’) and the length of towline.

9. A towline deployment system (10") for deploying a
towline (32,33) from a marine vessel (2), comprising
at least one container module (160) fixed externally
to the marine vessel, a structural anchorage point
(39,139) on the marine vessel, the structural anchor-
age point (39,139) comprising an aperture (39’,139’)
for engaging with a towline stop (37), and the con-
tainer module (160) comprising:

- a gas rocket propulsion system (100);
- a rocket assembly (40,40’) comprising a rocket
main body (41) connected to the gas rocket pro-
pulsion system and containing a heaving line
cartridge (71) containing a length of heaving line
(31) that is configured to pay out from the rocket

main body when the rocket assembly is
launched; and
- a length of towline (32,33) installed in the con-
tainer module (160), said length extending be-
tween opposite first and second ends and com-
prising at the second end the towline stop (37)
for engaging with the structural anchorage point
(39,139) and the first end of said length of towline
being connected to a tail (31’) of the heaving line
(31) through the aperture of the structural an-
chorage point whereby the heaving line when
deployed is configured to pull the towline (32,33)
through the aperture (39’,139’) in the structural
anchorage point (39,139) until the towline stop
(37) is engaged with said aperture.

10. A towline deployment system (10") as claimed in
Claim 9, in which the container module comprises
an outer housing with a first aperture and a second
aperture, the first aperture being an upper end (62’)
of a rocket launch housing through which, in use the
rocket main body is launched, and the second aper-
ture being an outlet of a container drain manifold
(171), the second aperture being at a lower level
than the first aperture, whereby water ingress
through the first aperture drains from the second ap-
erture.

11. A towline deployment system (10,10’,10") as
claimed in any one of Claims 1 to 10, further com-
prising a cable management system (170), the cable
management system comprising at least one elon-
gate conduit (180) configured to protectively hold the
heaving line tail (31’), the conduit having an elongate
aperture or slit (192) that is configured to release the
heaving line tail (31’) from the conduit when the heav-
ing line (31) is made taut when the deployed heaving
line (31) is pulled along its length.

12. A method of deploying a towline (32,33) from a ma-
rine vessel (2) to a rescue vessel (102) using a tow-
line deployment system (10,10’,10"), the towline de-
ployment system being as claimed in any one of
Claims 1 to 11, the method comprising:

- arranging the tail (31’) of the heaving line (31)
to extend away from the rocket main body;
- connecting the first end of said length of the
towline (32,33) to the tail (31’) of the heaving line
(31) through said aperture (39’,139’) of the struc-
tural anchorage point (39,139);
- using the gas rocket propulsion system (100)
to propel the rocket assembly (40,40’) away from
the marine vessel and to free the heaving line
(31) to pay out as the rocket main body (41) fol-
lows a launch trajectory; and
- recovering and drawing to the rescue vessel
the released heaving line (31) in order to pull the
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towline (32,33) onto the rescue vessel until the
towline stop (37) is engaged with the aperture
(39’,139’) in the structural anchorage point
(39,139) thereby enabling the rescue vessel
(102) to take the marine vessel (2) under tow.

13. A method as claimed in Claim 12, when dependent
from any one of Claims 1 to 8, in which the act of
arranging the tail (31’) of the heaving line (31) such
that it extends away from the rocket main body com-
prises locating the heaving line cartridge (71) in the
receptacle (72) within the rocket main body (41) and
closing the opening (73) to the receptacle with the
plug (58) such that a tail (31’) of the heaving line (31)
extends away from the rocket main body.

14. A method as claimed in Claim 13, in which the meth-
od comprises ejecting the plug (58) in the freeing the
heaving line (31) whereby the heaving line pays out
through said opening (73) from the heaving line car-
tridge (71) as the rocket main body (41) follows the
launch trajectory.

15. A method of rescuing a marine vessel (2) with a res-
cue vessel (102), the marine vessel comprising a
plurality of towline deployment stations (3) said sta-
tions each being operable independently of the other
stations and each comprising a communication sys-
tem (5’), a gas rocket propulsion system (100) and
a towline deployment system (10,10’,10"), said tow-
line deployment systems being at different locations
(3) on the marine vessel (2) and each having a struc-
tural anchorage point (39,139) on the marine vessel
(2) and each structural anchorage point comprising
an aperture (39’,139’) for engaging with a towline
stop (37), and the towline deployment system com-
prising:

- a length of towline (32,33) installed in the ma-
rine vessel (2), said length extending between
opposite first and second ends and comprising
at the second end a towline stop (37); and
- a rocket assembly (40,40’) comprising a rocket
main body (41) connected to the gas rocket pro-
pulsion system (100) and a receptacle (72) hold-
ing a heaving line cartridge (71) that contains a
length of heaving line (31), configured to be
payed out through a receptacle opening (73)
from which a tail (31’) of the heaving line ex-
tends, the first end of the towline (32,33) being
connected to the tail (31’) of the heaving line (31)
through the aperture (39’,139’) of the structural
anchorage point (39,139);

wherein the method comprises:

- sending a communication request for informa-
tion from the rescue vessel (102) to the commu-

nication system of each of the said stations (3);
- sending from the communication system of
each of the said stations (3) a reply to the rescue
vessel (102) with information confirming the lay-
out and deployment angle of each of said sta-
tions relative to the marine vessel (2) and dis-
playing the information to an operator on the res-
cue vessel to enable the operator to select one
of said stations for deployment;
- sending a communication request from the res-
cue vessel (102) to the communication system
of the selected station to initiate a gas charging
system (20) of the gas rocket propulsion system
(100) to become charged with pressurised gas;
- sending from the communication system (5’)
of the selected station (3) a reply to the rescue
vessel (102) when the gas charging system (20)
is charged with pressurised gas and displaying
to said operator an indication (6) that the gas
charging system is charged;
- sending a communication request from the res-
cue vessel (102) to the communication system
(5’) of the selected station (3) to deploy the rock-
et main body (41);
- deploying the rocket main body (41) by using
a charge of pressurised gas from the gas charg-
ing system (20) to propel the rocket assembly
(40,40’) away from the marine vessel (2);
- releasing through the receptacle opening (73)
a length of the heaving line (31) from within the
heaving line cartridge (71) as the rocket main
body (41) moves along a launch trajectory (9’);
- recovering and drawing to the rescue vessel
the released heaving line (31) in order to pull the
towline (32,33) onto the rescue vessel until the
towline stop (37) is located in the structural an-
chorage point (39,139) thereby enabling the res-
cue vessel (102) to take the marine vessel (2)
under tow.

16. A method as claimed in Claim 15, in which a rocket
pressure tube (47) is incorporated within the rocket
main body (41), the gas charging system (20) com-
prises a pressure vessel (14) and the gas rocket pro-
pulsion system (100) comprises a rocket launch tube
(91) that is slidably received within a tube opening
(115) of the rocket pressure tube (47), the method
further comprising:

- holding said charge of pressurised gas in the
pressure vessel (14);
- releasing said charge of pressurised gas from
the pressure vessel (14) into the rocket launch
tube (91) to pressurise the rocket pressure tube
(47) with compressed gas from the pressure
vessel (14) and to act on a closed end (85) of
the rocket pressure tube (47) until the rocket
pressure tube moves axially along the rocket
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launch tube (91).

17. A method as claimed in Claim 16, in which the re-
ceptacle opening (73) is initially closed by a remov-
able plug (58) through which the heaving line tail
(31’) passes, and the receptacle (72) in the rocket
main body (41) is connected to the rocket pressure
tube (47) by a connection tube (28), the method fur-
ther comprising, when the rocket pressure tube (47)
is pressurised with gas from the pressure vessel
(14), conveying gas through the connection tube (28)
from the rocket pressure tube into the receptacle (72)
whereby the receptacle becomes pressurised with
gas until gas pressure within the receptacle is suffi-
cient to force the plug (58) out of the receptacle open-
ing (73) thereby freeing the heaving line (31) within
the cartridge (71) to deploy through the receptacle
opening (73) as the rocket main body (41) follows
the launch trajectory (9’).

Patentansprüche

1. Schleppleinenauswurfsystem (10, 10’, 10") zum
Auswerfen einer Schleppleine (32, 33) von einem
Wasserfahrzeug (2) aus, umfassend:

- ein Gasraketenantriebssystem (100);
- eine Raketenanordnung (40, 40‘), welche ei-
nen Raketengrundkörper (41), der mit dem Gas-
raketenantriebssystem (100) verbunden ist, und
eine Wurfleinenpatrone (71) umfasst, welche ei-
ne Wurfleine (31) mit einer bestimmten Länge
enthält, wobei die Wurfleinenpatrone in einer
Aufnahme (72) innerhalb des Raketengrundkör-
pers (41) gehalten wird, und wobei die Aufnah-
me eine Öffnung (73) aufweist, die durch einen
entfernbaren Stecker (58) geschlossen ist, und
durch welchen hindurch sich ein Ende (31‘) der
Wurfleine von dem Raketengrundkörper weg er-
streckt und welcher, wenn er entfernt wird, die
von der Wurfleinenpatrone (71) aufgenommene
Wurfleine freisetzt, sodass sie durch die Öff-
nung (73) ausgelassen wird, wenn der Raketen-
grundkörper (41) durch das Gasraketenan-
triebssystem (100) von dem Wasserfahrzeug
weg katapultiert wird und die Wurfleine dadurch
ausgeworfen wird;
- einen tragenden Verankerungspunkt (39, 139)
auf dem Wasserfahrzeug, wobei der tragende
Verankerungspunkt (39, 139) eine Öffnung (39’,
139’) zum Eingriff mit einem Schleppleinenan-
schlag (37) umfasst; und
- einen Schleppleinenabschnitt (32, 33), welcher
in dem Wasserfahrzeug installiert ist, wobei sich
der Abschnitt zwischen einem ersten Ende und
einem entgegengesetzten zweiten Ende er-
streckt, und am zweiten Ende den Schlepplei-

nenanschlag (37) umfasst, um einen Eingriff mit
dem tragenden Verankerungspunkt (39, 139)
herzustellen und wobei das erste Ende des
Schleppleinenabschnitts mit dem Ende (31‘) der
Wurfleine (31) durch die Öffnung des tragenden
Verankerungspunktes verbunden ist, wodurch
die Wurfleine, wenn sie ausgeworfen wird, so
konfiguriert ist, dass sie die Schleppleine (32,
33) durch die Öffnung (39’, 139’) in dem tragen-
den Verankerungspunkt (39, 139) zieht, bis der
Schleppleinenanschlag (37) mit der Öffnung im
Eingriff steht.

2. Schleppleinenauswurfsystem (10, 10’, 10") nach An-
spruch 1, bei welchem das erste Ende der Schlepp-
leine (32, 33) mit dem Ende (31‘) der Wurfleine (31)
durch wenigstens eine Einholleine (32) verbunden
ist.

3. Schleppleinenauswurfsystem (10, 10’, 10") nach An-
spruch 1 oder Anspruch 2, bei welchem die Schlepp-
leine (32, 33) auf eine Trommel (51) aufgewickelt ist.

4. Schleppleinenauswurfsystem (10, 10’, 10") nach An-
spruch 3, bei welchem die Trommel (51) in einem
Rahmengestell (53) untergebracht ist, welches auf
einem Deck (12) des Wasserfahrzeugs (2) befestigt
ist.

5. Schleppleinenauswurfsystem (10, 10’, 10") nach ei-
nem der Ansprüche 1 bis 4, wobei die Raketenan-
ordnung (40, 40’) weiter einen Verriegelungsmecha-
nismus (80, 80’) und ein Raketendruckrohr (47) um-
fasst, wobei das Gasraketenantriebssystem (100)
folgendes umfasst:

- einen Druckbehälter (14), der mit einer Gas-
druckquelle (13) verbunden ist;
- ein Ablassventil (22, 22’) zum Ablassen von
druckbeaufschlagtem Gas aus dem Druckbe-
hälter;
- ein Raketenabschussrohr (91) zum Abschie-
ßen der Raketenanordnung (40, 40‘), wobei die-
ses so eingerichtet ist, dass es druckbeauf-
schlagtes Gas aus dem Druckbehälter (14)
durch das Ablassventil (22, 22’) aufnehmen
kann; und
- ein Verriegelungsring (81) auf dem Raketen-
abschussrohr (91), wobei der Verriegelungsring
mit dem Verriegelungsmechanismus (80, 80’)
im Eingriff ist, wodurch das Raketendruckrohr
vor der Druckbeaufschlagung des Raketenab-
schussrohres am Raketenabschussrohr gehal-
ten wird; wobei
- das Raketendruckrohr (47) eine Öffnung auf-
weist, in welche das Raketenabschussrohr (91)
verschieblich aufgenommen werden kann, wo-
bei das Raketenabschussrohr ermöglicht, dass
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druckbeaufschlagtes Gas in das Raketendruck-
rohr hineinströmen und auf ein geschlossenes
Ende des Raketendruckrohrs einwirken kann,
um so das Raketendruckrohr (47) dazu zu zwin-
gen, sich entlang des Raketenabschussrohrs
(91) zu verschieben; und
- der Verriegelungsmechanismus so konfigu-
riert ist, dass er bei Druckbeaufschlagung des
Raketendruckrohrs (47) gelöst werden kann,
wodurch das Raketendruckrohr freigelassen
wird, so dass es sich entlang des Raketenab-
schussrohrs (91) verschieben kann, wodurch
die Raketenanordnung (40, 40’) im Gebrauchs-
zustand in eine Flugbahn katapultiert wird.

6. Schleppleinenauswurfsystem (10, 10’, 10") nach An-
spruch 5, bei welchem die Aufnahme (72) in dem
Raketenhauptkörper (41) mit dem Raketendruck-
rohr (47) durch ein Verbindungsrohr (28) verbunden
ist, welches dazu eingerichtet ist, Gasdruck zwi-
schen dem Raketendruckrohr und der Wurfleinen-
patrone (71) zu fördern, wodurch die Wurfleinenpa-
trone als Folge der Druckbeaufschlagung des Ra-
ketendruckrohrs (47) mit Gas druckbeaufschlagt
wird, wobei das druckbeaufschlagte Gas innerhalb
der Wurf Leinenpatrone (71) auf eine Fläche des
Steckers (58) einwirkt und bewirkt, dass der Stecker
im Gebrauchszustand die Wurfleine (31) innerhalb
der Patrone freigibt, um ausgeworfen zu werden,
während der Raketenhauptkörper (41) in die Flug-
bahn katapultiert wird.

7. Schleppleinenauswurfsystem (10, 10’, 10") nach An-
spruch 5 oder Anspruch 6, bei welchem die Verbin-
dung zwischen dem Wurfleinenende (31’) und dem
ersten Ende des Schleppleinenabschnitts durch ei-
ne Panamaklampe (39) geführt ist, wodurch die
Wurfleine, wenn sie ausgeworfen wird, dazu einge-
richtet ist, die Schleppleine durch die Öffnung (39’,
139’) in dem tragenden Verankerungspunkt (39,
139) und anschließend durch die Panamaklampe zu
ziehen, bis der Schleppleinenanschlag (37) mit der
Öffnung in Eingriff gebracht ist.

8. Schleppleinenauswurfsystem (10") nach einem der
Ansprüche 1-7, welches weiter ein Behältergehäuse
umfasst, wobei das Behältergehäuse das Gasrake-
tenantriebssystem (100), die Raketenanordnung
(40, 40’) und den Schleppleinenabschnitt enthält.

9. Schleppleinenauswurfsystem (10") zum Auswerfen
einer Schleppleine (32, 33) von einem Wasserfahr-
zeug (2) aus, umfassend wenigstens ein Behälter-
modul (160), welches außen am Wasserfahrzeug
befestigt ist, einen tragenden Verankerungspunkt
(39, 139) auf dem Wasserfahrzeug, wobei der tra-
gende Verankerungspunkt (39, 193) eine Öffnung
(39, 139’) zum Eingriff mit einem Schleppleinenan-

schlag (37) umfasst, und das Behältermodul (160)
folgendes umfasst:

- ein Gasraketenantriebssystem (100);
- eine Raketenanordnung (40, 40‘), welche ei-
nen Raketengrundkörper (41), der mit dem Gas-
raketenantriebssystem (100) verbunden ist, und
eine Wurfleinenpatrone (71) umfasst, welche ei-
ne Wurfleine (31) mit einer bestimmten Länge
enthält, welche dazu eingerichtet ist, aus dem
Raketengrundkörper ausgelassen zu werden,
wenn die Raketenanordnung gestartet wird; und
- einen Schleppleinenabschnitt (32, 33), welcher
in dem Behältermodul (160) installiert ist, wobei
sich der Abschnitt zwischen einem ersten Ende
und einem entgegengesetzten zweiten Ende er-
streckt und am zweiten Ende den Schlepplei-
nenanschlag (37) umfasst, um einen Eingriff mit
dem tragenden Verankerungspunkt (39, 139)
herzustellen, und wobei das erste Ende des
Schleppleinenabschnitts mit einem Ende (31‘)
der Wurfleine (31) durch die Öffnung des tra-
genden Verankerungspunktes hindurch ver-
bunden ist, wodurch die Wurfleine, wenn sie
ausgeworfen wird, so konfiguriert ist, dass sie
die Schleppleine (32, 33) durch die Öffnung (39’,
139’) im tragenden Verankerungspunkt (39,
139) zieht, bis der Schleppleinenanschlag (37)
mit der Öffnung im Eingriff steht.

10. Schleppleinenauswurfsystem (10") nach Anspruch
9, bei welchem das Behältermodul ein Außengehäu-
se mit einer ersten Öffnung und einer zweiten Öff-
nung umfasst, wobei die erste Öffnung ein oberes
Ende (62’) eines Raketenabschussgehäuses ist,
durch welches im Gebrauchszustand der Raketen-
hauptkörper abgeschossen wird, und wobei die
zweite Öffnung ein Ausgang einer Ablasssammel-
leitung (171) ist, wobei die zweite Öffnung auf einem
tieferen Niveau liegt als die erste Öffnung, sodass
ein durch die erste Öffnung erfolgender Wasserein-
tritt aus der zweiten Öffnung austritt.

11. Schleppleinenauswurfsystem (10, 10’, 10") nach ei-
nem der Ansprüche 1 - 10, weiter umfassend ein
Kabelmanagementsystem (170), wobei das Kabel-
managementsystem wenigstens einen länglichen
Kanal (180) umfasst, der dazu eingerichtet ist, das
Ende (31‘) der Wurfleine schützend zu halten, wobei
der Kanal eine längliche Öffnung oder einen Schlitz
(192) umfasst, der dazu eingerichtet ist, das Ende
(31‘) der Wurfleine aus dem Kanal zu lösen, wenn
die Wurfleine (31) gestrafft wird, sobald die ausge-
worfene Wurfleine (31) entlang ihrer Längserstre-
ckung gezogen wird.

12. Verfahren zum Auswerfen einer Schleppleine (32,
33) von einem Wasserfahrzeug (2) zu einem Ret-
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tungsfahrzeug (102) unter Verwendung eines
Schleppleinenauswurfsystems (10, 10’, 10"), wobei
das Schleppleinenauswurfsystem nach einem der
Ansprüche 1

- 11 eingerichtet ist, wobei das Verfahren fol-
gendes umfasst:
- das Ende (31‘) der Wurfleine (31) wird so an-
geordnet, dass es sich von dem Raketenhaupt-
körper weg erstreckt;
- das erste Ende des Schleppleinenabschnitts
(32, 33) wird mit dem Ende (31‘) der Wurfleine
(31) durch die Öffnung (39’, 139’) des tragenden
Verankerungspunktes (39, 139) verbunden;
- das Gasraketenantriebssystem (100) wird ver-
wendet, um die Raketenanordnung (40, 40’) von
dem Wasserfahrzeug weg zu katapultieren und
die Wurfleine (31) freizugeben, sodass diese
ausgelassen wird, während der Raketenhaupt-
körper (41) einer Flugbahn folgt; und
- die Wurfleine (31) wird eingeholt und zu dem
Rettungsfahrzeug gezogen, um die Schlepplei-
ne (32, 33) auf das Rettungsfahrzeug zu ziehen,
bis der Schleppleinenanschlag (37) mit der Öff-
nung (39’, 139’) in dem tragenden Veranke-
rungspunkt (39, 139) in Eingriff gelangt, wo-
durch ermöglicht wird, dass das Rettungsfahr-
zeug (102) das Wasserfahrzeug (2) abschlep-
pen kann.

13. Verfahren nach Anspruch 12, sofern von einem der
Ansprüche 1-8 abhängig, bei welchem das Anord-
nen des Endes (31‘) der Wurfleine (31) derart, dass
dieses sich von dem Raketenhauptkörper weg er-
streckt, umfasst, dass die Wurfleinenpatrone (71) in
der Aufnahme (72) innerhalb des Raketenhauptkör-
pers (41) angeordnet wird und die Öffnung (73) zur
Aufnahme mit dem Stecker (58) derart verschlossen
wird, dass ein Ende (31‘) der Wurfleine (31) sich von
dem Raketenhauptkörper weg erstreckt.

14. Verfahren nach Anspruch 13, bei welchem das Ver-
fahren umfasst, dass der Stecker (58) beim Freige-
ben der Wurfleine (31) ausgeworfen wird, wodurch
die Wurfleine durch die Öffnung (73) aus der Wurf-
leinenpatrone (71) ausgelassen wird, während der
Raketenhauptkörper (41) der Flugbahn folgt.

15. Verfahren zum Retten eines Wasserfahrzeugs (2)
mit einem Rettungsfahrzeug (102), wobei das Was-
serfahrzeug eine Mehrzahl von Schleppleinenaus-
wurfstationen (3) umfasst, wobei die Stationen je-
weils unabhängig von den anderen Stationen betrie-
ben werden können und jeweils ein Kommunikati-
onssystem (5’), ein Gasraketenantriebssystem
(100) und ein Schleppleinenauswurfsystem (10, 10’,
10") umfassen, wobei die Schleppleinenauswurfsys-
teme sich an unterschiedlichen Stellen (3) auf dem

Wasserfahrzeug (2) befinden und jeweils einen tra-
genden Verankerungspunkt (39, 139) auf dem Was-
serfahrzeug (2) umfassen und jeder tragende Ver-
ankerungspunkt eine Öffnung (39’, 139‘) zum Ein-
griff mit einem Schleppleinenanschlag (37) umfasst,
und das Schleppleinenauswurfsystem folgendes
umfasst:

- einen Schleppleinenabschnitt (32, 33), der in
dem Wasserfahrzeug (2) installiert ist, wobei der
Abschnitt sich zwischen einem ersten Ende und
einem entgegengesetzten zweiten Ende er-
streckt und am zweiten Ende einen Anschlag
(37) umfasst; und
- eine Raketenanordnung (40, 40‘), die einen
Raketenhauptkörper (41), der mit dem Gas Ra-
ketenantriebssystem (100) verbunden ist, sowie
eine Aufnahme (72) umfasst, die eine Wurflei-
nenpatrone (71) umfasst, die eine Wurfleine
(31) mit einer bestimmten Länge enthält, welche
dazu eingerichtet ist, durch eine Aufnahmeöff-
nung (73) ausgelassen zu werden, von welcher
aus sich ein Ende (31‘) der Wurfleine erstreckt,
wobei das erste Ende der Schleppleine (32, 33)
mit dem Ende (31‘) der Wurfleine (31) durch die
Öffnung (39’, 139’) des tragenden Veranke-
rungspunktes (39, 139) verbunden ist;
wobei das Verfahren folgendes umfasst:

- es wird eine Kommunikationsanfrage nach
Informationen vom Rettungsfahrzeug (102)
an das Kommunikationssystem von jeder
der Stationen (3) gesendet;
- von dem Kommunikationssystem von je-
der der 3 Stationen (3) wird eine Antwort an
das Rettungsfahrzeug (102) mit Informati-
onen gesendet, die die Anordnung und den
Abwurfwinkel von jeder der Stationen relativ
zum Wasserfahrzeug (2) bestätigen und die
Informationen an eine Bedienperson auf
dem Rettungsfahrzeug anzeigen, um die
Bedienperson in die Lage zu versetzen, ei-
ne der Stationen zum Abwurf auszuwählen;
- eine Kommunikationsanforderung wird
von dem Rettungsfahrzeug (102) an das
Kommunikationssystem der ausgewählten
Station gesendet, um ein Gasladesystem
(20) des Gasraketenantriebssystems (100)
mit druckbeaufschlagtem Gas zu laden;
- von dem Kommunikationssystem (5’) der
ausgewählten Station (3) wird eine Antwort
an das Rettungsfahrzeug (102) gesendet,
wenn das Gasladesystem (20) mit druckbe-
aufschlagtem Gas geladen ist und der Be-
dienperson wird eine Nachricht (6) ange-
zeigt, dass das Gasladesystem geladen ist;

von dem Rettungsfahrzeug (102) wird an das
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Kommunikationssystem (5’) der ausgewählten
Station (3) eine Kommunikationsanfrage gesen-
det, um den Raketenhauptkörper (41) auszu-
werfen;

- der Raketenhauptkörper (41) wird, unter
Verwendung einer Ladung von druckbeauf-
schlagtem Gas aus dem Gasladesystem
(20), ausgeworfen, um die Raketenanord-
nung (40, 40’) weg von dem Wasserfahr-
zeug (2) zu katapultieren;
- durch die Aufnahmeöffnung (73) wird ein
Abschnitt der Wurfleine (31) von innerhalb
der Wurfleinenpatrone (71) freigegeben,
während der Raketenhauptkörper (41) sich
entlang einer Flugbahn (9’) bewegt;
- die freigegebene Wurfleine (31) wird ein-
geholt und zum Rettungsfahrzeug gezo-
gen, um die Schleppleine (32, 33) auf das
Rettungsfahrzeug zu ziehen, bis der
Schleppleinenanschlag (37) sich in dem tra-
genden Verankerungspunkt (39, 139) be-
findet, wodurch ermöglicht wird, dass das
Rettungsfahrzeug (102) das Wasserfahr-
zeug (2) abschleppen kann.

16. Verfahren nach Anspruch 15, bei welchem ein Ra-
ketendruckrohr (47) innerhalb des Raketenhaupt-
körpers (41) integriert ist, wobei das Gasladesystem
(20) einen Druckbehälter (14) umfasst und das Gas-
raketenantriebssystem (100) ein Raketenabschuss-
rohr (91) umfasst, welches verschieblich innerhalb
einer Rohröffnung (115) des Raketendruckrohres
(47) aufgenommen ist, wobei das Verfahren weiter
folgendes umfasst:

- die Ladung von druckbeaufschlagtem Gas wird
in dem Druckbehälter (14) gehalten;
- die Ladung von druckbeaufschlagtem Gas wird
aus dem Druckbehälter (14) in das Raketenab-
schussrohr (91) gelassen, um das Raketen-
druckrohr (47) mit komprimiertem Gas aus dem
Druckbehälter (14) mit Druck zu Beaufschla-
gung und auf ein geschlossenes Ende (85) des
Raketendruckrohrs (47) einzuwirken, bis das
Raketendruckrohr sich in axialer Richtung ent-
lang des Raketenabschussrohrs (91) bewegt.

17. Verfahren nach Anspruch 16, bei welchem die Auf-
nahmeöffnung (73) zu Anfang durch einen entfern-
baren Stecker (58) verschlossen ist, durch welchen
das Ende (31‘) der Wurfleine hindurch tritt, und wobei
die Aufnahme (72) in dem Raketenhauptkörper (41)
mit dem Raketendruckrohr (47) durch ein Verbin-
dungsrohr (28) verbunden ist, wobei das Verfahren
weiter umfasst, dass, wenn das Raketendruckrohr
(47) mit Gas von dem Druckbehälter (14) mit Druck
beaufschlagt wird, Gas durch das Verbindungsrohr

(28) von dem Raketendruckrohr in die Aufnahme
(72) gefördert wird, wodurch die Aufnahme mit Gas
druckbeaufschlagt wird, bis der Gasdruck innerhalb
der Aufnahme hinreichend groß ist, um den Stecker
(58) aus der Aufnahmeöffnung (73) heraus zu drän-
gen, wodurch die Wurfleine (31) innerhalb der Pa-
trone (71) freigegeben wird, um durch die Aufnah-
meöffnung (73) ausgeworfen zu werden, während
der Raketenhauptkörper (41) der Flugbahn (9’) folgt.

Revendications

1. Système de déploiement d’un câble de remorquage
(10, 10’, 10") destiné à déployer un câble de remor-
quage (32, 33) à partir d’un navire marin (2),
comprenant :

- un système de propulsion de fusée à gaz
(100) ;
- un ensemble fusée (40, 40’) comprenant un
corps principal de fusée (41) relié au système
de propulsion de fusée à gaz (100) et une car-
touche de touline (71) contenant une longueur
de touline (31), la cartouche de touline étant
maintenue à l’intérieur d’un réceptacle (72) à l’in-
térieur du corps principal de fusée (41), et le
réceptacle présentant une ouverture (73) qui est
fermée par un bouchon amovible (58) et à tra-
vers laquelle une queue (31’) de la touline
s’étend à partir du corps principal de fusée et
qui une fois retirée libère la touline contenue par
la cartouche de touline (71) pour la laisser filer
à travers ladite ouverture (73) lorsque le corps
principal de fusée (41) est propulsé à partir du
navire marin par le système de propulsion de
fusée à gaz (100) et ainsi déployer la touline ;
- un point d’ancrage structural (39, 139) sur le
navire marin, le point d’ancrage structural (39,
139) comprenant une ouverture (39’, 139’) des-
tinée à venir en prise avec une butée de câble
de remorquage (37) ; et
- un câble de remorquage (32, 33) d’une certaine
longueur, installé dans le navire marin, ladite
longueur s’étendant entre des première et se-
conde extrémités opposées et comprenant au
niveau de la seconde extrémité la butée de câble
de remorquage (37) destinée à venir en prise
avec le point d’ancrage structural (39, 139) et la
première extrémité de ladite longueur de câble
de remorquage étant reliée à la queue (31’) de
la touline (31) à travers l’ouverture du point d’an-
crage structural moyennant quoi la touline une
fois déployée est configurée pour tirer le câble
de remorquage (32, 33) à travers l’ouverture
(39’, 139’) dans le point d’ancrage structural (39,
139) jusqu’à ce que la butée de câble de remor-
quage (37) soit mise en prise avec ladite ouver-
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ture.

2. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon la revendication 1, dans lequel
la première extrémité du câble de remorquage (32,
33) est reliée à la queue (31’) de la touline (31) par
au moins une ligne de transmission (32).

3. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon la revendication 1 ou la revendi-
cation 2, dans lequel le câble de remorquage (32,
33) est enroulé sur un tambour (51).

4. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon la revendication 3, dans lequel
le tambour (51) est logé dans un cadre (53) fixé sur
un pont (12) du navire marin (2).

5. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon l’une quelconque des revendica-
tions 1 à 4, l’ensemble fusée (40, 40’) comprenant
en outre un mécanisme de verrouillage (80, 80’) et
un tube de pression de fusée (47), dans lequel le
système de propulsion de fusée à gaz (100)
comprend :

- un réservoir sous pression (14) relié à une sour-
ce de gaz sous pression (13) ;
- une soupape de libération (22, 22’) destinée à
libérer un gaz sous pression du réservoir sous
pression ;
- un tube de lancement de fusée (91) destiné à
lancer l’ensemble fusée (40, 40’) et étant confi-
guré pour recevoir un gaz sous pression du ré-
servoir sous pression (14) à travers la soupape
de libération (22, 22’) ; et
- une bague de verrouillage (81) sur le tube de
lancement de fusée (91), la bague de verrouilla-
ge étant mise en prise avec le mécanisme de
verrouillage (80, 80’) moyennant quoi le tube de
pression de fusée est retenu sur le tube de lan-
cement de fusée avant la mise sous pression
du tube de lancement de fusée ; dans lequel
- le tube de pression de fusée (47) présente une
ouverture dans laquelle le tube de lancement de
fusée (91) est reçu de manière coulissante, le
tube de lancement de fusée permettant à un gaz
sous pression de s’écouler dans le tube de pres-
sion de fusée et d’agir sur une extrémité fermée
du tube de pression de fusée en poussant ainsi
le tube de pression de fusée (47) à coulisser le
long du tube de lancement de fusée (91) ; et
- le mécanisme de verrouillage est configuré
pour être libéré lors de la mise sous pression du
tube de pression de fusée (47) libérant ainsi le
tube de pression de fusée pour son coulisse-
ment le long du tube de lancement de fusée (91)
moyennant quoi l’ensemble fusée (40, 40’) est,

lors de l’utilisation, propulsé dans une trajectoire
de lancement.

6. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon la revendication 5, dans lequel
le réceptacle (72) dans le corps principal de fusée
(41) est relié au tube de pression de fusée (47) par
un tube de liaison (28) qui est configuré pour trans-
porter une pression de gaz entre le tube de pression
de fusée et la cartouche de touline (71), moyennant
quoi la cartouche de touline est mise sous pression
avec un gaz suite à la mise sous pression du tube
de pression de fusée (47), ledit gaz mis sous pres-
sion à l’intérieur de la cartouche de touline (71) agis-
sant sur une face du bouchon (58) et provoquant,
lors de l’utilisation, la libération par le bouchon de la
touline (31) à l’intérieur de la cartouche pour son
déploiement lorsque le corps principal de fusée (41)
est propulsé dans ladite trajectoire de lancement.

7. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon la revendication 5 ou la revendi-
cation 6, dans lequel ladite liaison entre la queue de
touline (31’) et la première extrémité de ladite lon-
gueur de câble de remorquage passe à travers un
chaumard de Panama (39) moyennant quoi la tou-
line une fois déployée est configurée pour tirer le
câble de remorquage à travers l’ouverture (39’, 139’)
dans le point d’ancrage structural (39, 139) puis à
travers le chaumard de Panama jusqu’à ce que la
butée de câble de remorquage (37) soit mise en prise
avec ladite ouverture.

8. Système de déploiement d’un câble de remorquage
(10") selon l’une quelconque des revendications 1 à
7, comprenant en outre un logement de contenant,
le logement de contenant comprenant le système de
propulsion de fusée à gaz (100), l’ensemble fusée
(40, 40’) et la longueur de câble de remorquage.

9. Système de déploiement d’un câble de remorquage
(10") destiné à déployer un câble de remorquage
(32, 33) à partir d’un navire marin (2), comprenant
au moins un module de contenant (160) fixé en ex-
terne sur le navire marin, un point d’ancrage struc-
tural (39, 139) sur le navire marin, le point d’ancrage
structural (39, 139) comprenant une ouverture (39’,
139’) destinée à se mettre en prise avec une butée
de câble de remorquage (37), et le module de con-
tenant (160) comprenant :

- un système de propulsion de fusée à gaz
(100) ;
- un ensemble fusée (40, 40’) comprenant un
corps principal de fusée (41) relié au système
de propulsion de fusée à gaz et contenant une
cartouche de touline (71) contenant une lon-
gueur de touline (31) qui est configurée pour être
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laissée filer à partir du corps principal de fusée
lorsque l’ensemble fusée est lancé ; et
- un câble de remorquage (32, 33) d’une certaine
longueur, installé dans le module de contenant
(160), ladite longueur s’étendant entre des pre-
mière et seconde extrémités et comprenant au
niveau de la seconde extrémité la butée de câble
de remorquage (37) destinée à venir en prise
avec le point d’ancrage structural (39, 139) et la
première extrémité de la longueur de câble de
remorquage étant reliée à une queue (31’) de la
touline (31) à travers l’ouverture du point d’an-
crage structural moyennant quoi la touline une
fois déployée est configurée pour tirer le câble
de remorquage (32, 33) à travers l’ouverture
(39’, 139’) dans le point d’ancrage structural (39,
139) jusqu’à ce que la butée de câble de remor-
quage (37) soit mise en prise avec ladite ouver-
ture.

10. Système de déploiement d’un câble de remorquage
(10") selon la revendication 9, dans lequel le module
de contenant comprend un logement externe avec
une première ouverture et une seconde ouverture,
la première ouverture étant une extrémité supérieure
(62’) d’un logement de lancement de fusée à travers
laquelle, lors de l’utilisation, le corps principal de fu-
sée est lancé, et la seconde ouverture étant une sor-
tie d’un collecteur d’écoulement de contenant (171),
la seconde ouverture étant à un niveau inférieur à la
première ouverture, moyennant quoi l’entrée d’eau
à travers la première ouverture s’écoule à travers la
seconde ouverture.

11. Système de déploiement d’un câble de remorquage
(10, 10’, 10") selon l’une quelconque des revendica-
tions 1 à 10, comprenant en outre un système de
gestion de câble (170), le système de gestion de
câble comprenant au moins une conduite allongée
(180) configurée pour maintenir en la protégeant la
queue de touline (31’), la conduite présentant une
ouverture ou fente allongée (192) qui est configurée
pour libérer la queue de touline (31’) de la conduite,
lorsque la touline (31) est tendue et lorsque la touline
déployée (31) est tirée dans sa longueur.

12. Procédé de déploiement d’un câble de remorquage
(32, 33) à partir d’un navire marin (2) vers un navire
de sauvetage (102) au moyen d’un système de dé-
ploiement d’un câble de remorquage (10, 10’, 10"),
le système de déploiement d’un câble de remorqua-
ge étant selon l’une quelconque des revendications
1 à 11, le procédé comprenant :

- l’agencement de la queue (31’) de la touline
(31) pour son extension à partir du corps princi-
pal de fusée ;
- la liaison de la première extrémité de ladite

longueur de câble de remorquage (32, 33) à la
queue (31’) de la touline (31) à travers ladite
ouverture (39’, 139’) du point d’ancrage structu-
ral (39 ; 139) ;
- l’utilisation du système de propulsion de fusée
à gaz (100) pour propulser l’ensemble fusée (40,
40’) à partir du navire marin et pour libérer la
touline (31) pour la laisser filer lorsque le corps
principal de fusée (41) suit une trajectoire de
lancement ; et
- la récupération et la traction vers le navire de
sauvetage de la touline libérée (31) afin de tirer
le câble de remorquage (32, 33) vers le navire
de sauvetage jusqu’à ce que la butée de câble
de remorquage (37) soit mise en prise avec
l’ouverture (39’, 139’) dans le point d’ancrage
structural (39, 139) permettant ainsi au navire
de sauvetage (102) de remorquer le navire ma-
rin (2).

13. Procédé selon la revendication 12, en dépendance
de l’une quelconque des revendications 1 à 8, dans
lequel l’action d’agencement de la queue (31’) de la
touline (31) de sorte qu’elle s’étende à partir du corps
principal de fusée comprend le placement de la car-
touche de touline (71) dans le réceptacle (72) à l’in-
térieur du corps principal de fusée (41) et la ferme-
ture de l’ouverture (73) sur le réceptacle avec le bou-
chon (58) de sorte qu’une queue (31’) de la touline
(31) s’étende à partir du corps principal de fusée.

14. Procédé selon la revendication 13, dans lequel le
procédé comprend l’éjection du bouchon (58) dans
la libération de la touline (31) moyennant quoi la tou-
line est laissée filer à travers ladite ouverture (73) à
partir de la cartouche de touline (71) lorsque le corps
principal de fusée (41) suit la trajectoire de lance-
ment.

15. Procédé de sauvetage d’un navire marin (2) avec un
navire de sauvetage (102), le navire marin compre-
nant une pluralité de stations de déploiement de câ-
ble de remorquage (3), lesdites stations pouvant être
actionnées indépendamment les unes des autres,
et comprenant chacune un système de communica-
tion (5’), un système de propulsion de fusée à gaz
(100) et un système de déploiement d’un câble de
remorquage (10, 10’, 10"), lesdits systèmes de dé-
ploiement de câble de remorquage étant au niveau
de différents emplacements (3) sur le navire marin
(2) et présentant chacun un point d’ancrage structu-
ral (39, 139) sur le navire marin (2) et chaque point
d’ancrage structural comprenant une ouverture (39’,
139’) destinée à se mettre en prise avec une butée
de câble de remorquage (37), et le système de dé-
ploiement d’un câble de remorquage comprenant :

- un câble de remorquage (32, 33) d’une certaine
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longueur, installé dans le navire marin (2), ladite
longueur s’étendant entre des première et se-
conde extrémités opposées et comprenant au
niveau de la seconde extrémité une butée de
câble de remorquage (37) ; et
- un ensemble fusée (40, 40’) comprenant un
corps principal de fusée (4) relié au système de
propulsion de fusée à gaz (100) et un réceptacle
(72) maintenant une cartouche de touline (71)
qui contient une longueur de touline (31), confi-
gurée pour être laissée filer à travers une ouver-
ture de réceptacle (73) à partir de laquelle une
queue (31’) de la touline s’étend, la première
extrémité de la touline (32, 33) étant reliée à la
queue (31’) de la touline (31) à travers l’ouver-
ture (39’, 139’) du point d’ancrage structural (39,
139) ;

dans lequel le procédé comprend :

- l’envoi d’une demande de communication pour
des informations à partir du navire de sauvetage
(102) au système de communication de chacu-
ne desdites stations (3) ;
- l’envoi à partir du système de communication
de chacune desdites stations (3) d’une réponse
au navire de sauvetage (102) avec des informa-
tions confirmant l’angle de disposition et de dé-
ploiement de chacune desdites stations par rap-
port au navire marin (2) et l’affichage des infor-
mations à destination d’un opérateur sur le na-
vire de sauvetage pour permettre à l’opérateur
de sélectionner une desdites stations pour le
déploiement ;
- l’envoi d’une demande de communication à
partir du navire de sauvetage (102) au système
de communication de la station sélectionnée
pour amener un système de charge de gaz (20)
du système de propulsion de fusée (100) à de-
venir chargé en gaz sous pression ;
- l’envoi à partir du système de communication
(5’) de la station sélectionnée (3) d’une réponse
au navire de sauvetage (102) lorsque le système
de charge de gaz (20) est chargé avec un gaz
sous pression et l’affichage à destination dudit
opérateur d’une indication (6) selon laquelle le
système de charge de gaz est chargé ;
- l’envoi d’une demande de communication à
partir du navire de sauvetage (102) au système
de communication (5’) de la station sélectionnée
(3) pour déployer le corps principal de fusée
(41) ;
- le déploiement du corps principal de fusée (41)
au moyen d’une charge de gaz sous pression à
partir du système de charge de gaz (20) pour
propulser l’ensemble fusée (40, 40’) à partir du
navire marin (2) ;
- la libération à travers l’ouverture de réceptacle

(73) d’une longueur de la touline (31) à partir de
l’intérieur de la cartouche de touline (71) lorsque
le corps principal de fusée (41) se déplace le
long d’une trajectoire de lancement (9’) ;
- la récupération et la traction vers le navire de
sauvetage de la touline libérée (31) afin de tirer
le câble de remorquage (32, 33) vers le navire
de sauvetage jusqu’à ce que la butée de câble
de remorquage (37) soit située dans le point
d’ancrage structural (39, 139) permettant ainsi
au navire de sauvetage (102) de remorquer le
navire marin (2).

16. Procédé selon la revendication 15, dans lequel un
tube de pression de fusée (47) est incorporé à l’in-
térieur du corps principal de fusée (41), le système
de charge de gaz (20) comprend un réservoir sous
pression (14) et le système de propulsion de fusée
à gaz (100) comprend un tube de lancement de fusée
(91) qui est reçu de manière coulissante à l’intérieur
d’une ouverture de tube (115) du tube de pression
de fusée (47), le procédé comprenant en outre :

- le maintien de ladite charge de gaz sous pres-
sion dans le réservoir sous pression (14) ;
- la libération de ladite charge de gaz sous pres-
sion à partir du réservoir sous pression (14) dans
le tube de lancement de fusée (91) pour mettre
sous pression le tube de pression de fusée (47)
avec un gaz comprimé à partir du réservoir sous
pression (14) et pour agir sur une extrémité fer-
mée (85) du tube de pression de fusée (47) jus-
qu’à ce que le tube de pression de fusée se dé-
place axialement le long du tube de lancement
de fusée (91).

17. Procédé selon la revendication 16, dans lequel
l’ouverture de réceptacle (73) est initialement fermée
par un bouchon amovible (58) à travers lequel la
queue de touline (31’) passe, et le réceptacle (72)
dans le corps principal de fusée (41) est relié au tube
de pression de fusée (47) par un tube de liaison (28),
le procédé comprenant en outre, lorsque le tube de
pression de fusée (47) est mis sous pression avec
un gaz provenant du réservoir sous pression (14),
le transport de gaz à travers le tube de liaison (28)
à partir du tube de pression de fusée dans le récep-
tacle (72) moyennant quoi le réceptacle devient mis
sous pression avec un gaz jusqu’à ce qu’une pres-
sion de gaz à l’intérieur du réceptacle soit suffisante
pour forcer le bouchon (58) à sortir de l’ouverture de
réceptacle (73) libérant ainsi la touline (31) à l’inté-
rieur de la cartouche (71) pour son déploiement à
travers l’ouverture de réceptacle (73) lorsque le
corps principal de fusée (41) suit la trajectoire de
lancement (9’).
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