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(57) ABSTRACT 

The device makes it possible to Stabilise high tonnage ships, 
when Several of them are used. 

Mainly, it comprises a train of mobile lead masses (12), 
completed at each end by a pair of jaws (16) pressing against 
the lateral rails of a housing (3). A single cable (2) serves to 
pull the train and to control the release of the jaws (16). The 
control means for displacement and for cable tension are 
placed on one side of the ship. The winch (20) of one device 
can be coupled to the winch of an adjacent device, thus 
allowing compensation should a device fail. 
Application refers to the Stabilisation of high tonnage ships, 
Such as aircraft carriers. 
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IMPROVED DEVICE FOR STABILISING ASHIP, 
ESPECIALLY WHEN ROLLING 

FIELD OF THE INVENTION 

0001. The present invention relates to stabilising high 
tonnage ships, Such as aircraft carriers and, in particular, 
Stabilisation when rolling, that is when listing. 

0002 Previous State of the Art and the Problem to be 
Solved 

0003) Through the French patent application 2687 978, 
filed by the same applicant, a device for Stabilising a ship is 
known, especially when rolling, using a track on which a 
train of Solid ballast circulates. In fact, referring to FIG. 1 
of this document, the Stabilising elements are constituted of 
two Sets or Series of rollers 19, rolling on a track constituted, 
for example, of two lateral rails 25 and 26. A cable 4, driven 
by a motor 10, through the intermediary of a drive drum 9, 
makes it possible to displace the rollers 19 from one side to 
the other of the ship. A blocking System 34, using two jaws 
37, is placed between the two sets of rollers 19, and 
controlled by cable 4. The ensemble is immobilised by 
closing the jaws 34 against a central positioning rail 30, 
placed longitudinally above the device. When the cable is 
not taut, the jaws 34 clamp the central positioning rail 30. In 
this device, two lateral electric jacks 14 are also used to 
tighten the cable at its two ends, by the intermediary of a 
sheave 5, fixed to the pin of the jack. Several Such devices 
can be mounted in parallel in the holds of the same ship, as 
part of its deck structure. 
0004. It is easy to understand that, when the cable is taut, 
the two clamping jaws 37 Separate from each other to free 
the device relative to the central positioning rail 30. The set 
of rollers 19 can then be displaced by traction of cable 4, 
from one Side or the other. Suppression of tension, Voluntary 
or provoked by rupture of a Strand of the cable 4, automati 
cally blocks the clamping jaws 37 against the central posi 
tioning rail 30, in the closest position. 

0005 The blocking system used here, in the central part 
of the assembly, that is in the middle of the two sets of 
rollers, requires an extremely Secure link between the dif 
ferent mobile masses constituted by the rollers. In the same 
way, the presence of the central blocking rail makes it 
necessary to envisage rollers 19 of restricted diameter, at 
least in their central part, to leave a Space for the positioning 
rail 30 to pass through. Because of this, the mass of the 
assembly is reduced considerably, as well as the efficiency of 
the System. 

0006. In addition, the presence of two electric jacks 14 
and their respective mobile sheaves 5 on each side of the 
System, penalises the System because of their overall dimen 
Sions. 

0007. The aim of the invention is therefore to remedy 
these inconveniences, by proposing a different Stabilising 
device for a ship. 

SUMMARY OF THE INVENTION 

0008 To this end, the main aim of the invention is a 
Stabilising device for a ship, particularly when rolling, 
comprising: 
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0009 a train with a mobile mass rolling on a track; 
0010) means for immobilising the train; 

0011 a cable for traction of the train and for con 
trolling the means of immobilisation; 

0012) 
0013 means for adjusting the tension of the cable in 
order to control the means of immobilisation, com 
prising two mobile sheaves to adjust the tension of 
the cable. 

a drive means for actuating the cable, and; 

0014. According to the main characteristic of the inven 
tion, the means of adjustment also possess a fixed sheave 
placed on one side of the device, the two mobile sheaves 
being controlled by a single jack and placed on the other Side 
of the device, opposite the fixed sheave, with the drive 
means and the jack. 
0015. In the preferred embodiment of the means of 
adjustment, the two mobile sheaves are linked to each other 
in an elastic fashion, the cable passing around these two 
mobile sheaves, the drive means being constituted of a 
winch placed between these two mobile sheaves and around 
whose drum the cable is rolled. 

0016 Advantageously the two strands of cable are fixed 
in inverse fashion on the winch, around which they roll and 
unroll, thus alternately and Simultaneously. 
0017 Preferably, the jack is a hydraulic jack. 

0018. In the main embodiment of the invention, it is 
linked in an elastic fashion to one of the two mobile sheaves. 

0019 Advantageously it can be controlled by a solenoid 
valve. 

0020. In the case where means for guiding the train 
laterally are envisaged, that is with two lateral rails, the 
means of immobilisation essentially comprise a pair of jaws, 
each pair being controlled by one end of the cable, the jaws 
of each pair being kept apart from each other by elastic 
means to come to bear on the lateral rails, their opening 
being controlled by tension of the cable on these two ends. 
0021. In the latter case and when the lateral rails have a 
Standardised I Section (IPN), defining two concave parts 
with three internal Surfaces, it is envisaged that the two jaws 
of each pair of jaws should have three friction Surfaces 
bearing on the three internal Surfaces of this winch. 
0022. In the case where several stabilising devices are 
used on the same ship, it is preferable to envisage, on each 
winch, means for temporary coupling of the Winch with an 
adjacent device So that, in the event of a breakdown, one of 
the Winches can pull the other. 
0023 Advantageously, with the aim of raising the effi 
ciency of the device and, in particular, to optimise the 
compensation torque provided by the train of mobile mass, 
the latter should by constituted of lead blockS quasi-paral 
lelepiped in shape, mounted on Small wheels rolling on the 
track. 

0024. When the train has to be enclosed in a metallic 
housing, as imposed by certain requirements concerning 
high tonnage ships, the track on which these mobile masses 
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roll is constituted by the lower interior surface of the 
housing, which is installed transversally relative to the axis 
of the ship. 

LIST OF FIGURES 

0.025 The invention and its different technical character 
istics will be better understood by reading the text below, 
which is accompanied by Several figures representing, 
respectively: 
0.026 FIG. 1, a bird's eye view of a stabilising device 
according to prior art; 
0.027 FIG. 2, a global view, in cross-section, of the 
Stabilising device according to the invention; 
0028 FIG. 3, a top view, in cross-section, of a pair of 
jaws used in the means for immobilisation of the train of the 
Stabilising device according to the invention. 
0029 FIG. 4, a detailed view of the drive means and 
means for adjustment of the tension of the cable in the 
device according to the invention; 
0030 FIG. 5, a side view of the jaws shown in FIG. 4; 
0.031 FIG. 6, a cross-section, seen from the side, of one 
of the mobile masses of the train of a Stabilising device 
according to the invention; 
0.032 FIG. 7, a diagram of the rolling of the cable on the 
winch of a Stabilising device according to the invention; 
0033 FIG. 8, the winch of the stabilising device accord 
ing to the invention. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT OF THE INVENTION 

0034). With reference to FIG. 2, the stabilising system 
according to the invention is installed transversally in the 
ship, which is symbolised by its lateral walls 5. A metallic 
housing 3 is thus Set transversally on a deck of the ship or 
as a ceiling under a deck. The interior Surface 7 of the lower 
wall 8 of the housing 3 serves as the track for the train of 
mobile mass, which is placed inside the housing. This train 
comprises Several wagons each constituted of a lead mass 12 
mounted on Small wheels 13 which roll on the interior 
surface 7 of the lower wall 8 of the housing 3. It is 
understood that the wagons constituted in this way are 
connected to each other by a coupling hook 15 placed 
between each of the lead masses 12. At each end of the train 
there is a pair of jaws 16 intended to immobilise the train by 
opening or closing and by bearing on the lateral walls of the 
housing 3. These two pairs of jaws 16 thus constitute the 
means for immobilising the train in the housing 3 at a given 
point. The fact that two pairs of jaws 16 are used, one at each 
end of the train, balances these means of immobilisation and 
provides them with an additional character constituting an 
extra Security, in the case where one of the two pairs of jaws 
16 should fail. 

0035. The train is pulled by a cable 2, which also controls 
the operation of the two pairs of jaws 16. It is rolled up, in 
the right part, on a fixed sheave 17 secured to the hull of the 
ship, for example to the lateral wall 5. On its left side, the 
cable 2 passes into a control assembly, comprising a winch 
20 placed between two mobile sheaves 21. The winch 20 
makes it possible to control the movements of the train by 
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pulling the cable 2 in one direction or the other. The two 
mobile sheaves 21 control the tension of the cable 2, thus 
making it possible to operate the two pairs of jaws 16. The 
details of this control assembly are explained later in FIG. 
4. 

0036 FIG.3 makes it possible to see how the cable 2, a 
pair of jaws 16 and the train are fixed relative to each other. 
The end of the cable 2 is fixed directly onto a jaw control 
part 22 by means of a shoulder 23 constituting a connection 
to a gripping tool, in the event that the cable 2 should break. 
Two jaws 24 are mounted So as to pivot, each around a 
vertical axis 26, fixed relative to the lead weight 12 at the 
end of the train. A powerful spring 27 keeps the two jaws 24 
permanently apart So that each of them presses against the 
lateral internal wall 39 of the housing. The lead masses 12 
are coupled to each other by a coupling hook 15, which can 
advantageously be constituted of two slightly Swivel heads 
29, each inserted into a coupling cavity 30 in the lead mass 
12. 

0037. On the other hand, when the two mobile sheaves 21 
of FIG.2 act simultaneously to vary the tension of the cable, 
that is to say act by traction on the two ends of the two 
Strands of the cable 2, a traction effort is then exercised on 
each of the pairs of jaws 16. In fact, if the cable pulls in a 
balanced way on the two ends of the train, the latter will 
remain immobile, while the jaw control parts 22 will apply 
a traction on the two jaws of a Same pair 24 through the 
intermediary of two connecting rods 32. Thus, the latter will 
be brought closer together by compression of the Spring 27 
and the winch can then fulfil its function of control of the 
movement of the train by pulling one of the two cable 
Strands 2. 

0038. When the winch 20 pulls the cable 2, which exerts 
a traction on one train side, the latter is pulled to move by 
rolling inside the housing 3. Thus, the ensemble of lead 
masses 12 is moved from one place to another, to obtain the 
transversal Stabilising effect of the ship. 

0039. In reference to FIG. 5, one understands better how 
the jaws 24 can act on the lateral interior surface 28 of the 
lateral walls of the housing, in the case where the latter are 
each advantageously constituted of a Section in I shape, of 
the IPN type and whose height corresponds to the internal 
height of the housing in which the train is set. IPN 35 
Sections each possess two concave parts one of which 
corresponds to the interior lateral Surface 28. The latter is 
comprised of three parts, one vertical part 28A and two 
inclined parts 28B at the top and at the bottom of the I. 
Correspondingly, each jaw 24 has three Surfaces, one ver 
tical Surface 26A and two inclined surfaces 26B placed on 
either Side of the vertical Surface 26A and forming an 
external Surface corresponding to the internal concave Sur 
face 28 of the IPN 35 section. Thus, each jaw 24 has a 
maximum effect Since a maximum external Surface 26 acts 
on the lateral internal Surface 28 of the housing. 
0040. In FIG. 5, four connecting rods 32 are also shown, 
two for each jaw 24. Their rotation axis relative to the 
control part 22 of FIG. 3, is symbolised by a straight line of 
dots and dashes 33. 

0041). In reference, together with FIGS. 3 and 6, it can be 
noted that the shape of each lead mass 12 is a parallelepiped. 
Above all, it is to be noted that the dimensions of each lead 
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mass 12 correspond to the dimensions of the interior Volume 
of the housing 3, defined principally by the lower interior 
surfaces 7 and the upper interior surfaces 34 and by the 
interior Surfaces 28 of the IPN 35 sections. As a result, a 
maximum of the internal Volume of the housing 3 is occu 
pied by the lead masses 12, which constitutes a gain in 
weight compared to the System described in the patent 
application FR-2687 978 and mentioned in the paragraph 
describing prior art. In fact, the presence of a central rail, 
reference 30, reduces significantly the Space available for the 
mobile masses. The fixation of Such a rail 30, taking into 
account the Special Specifications of the Steel of which it is 
made, poses technological problems, in particular welding 
capacity, and its reduced size, because of tightening efforts, 
produces significant Strain levels. 
0042. In FIG. 6, it can be noted that the wheels 13 of each 
mobile mass 12 rest on the lower inclined wall 28A of the 
concave interior Surface 28 of the IPN 35 sections, which 
contributes to centring naturally the mobile masses in the 
housing. Finally, it is to be noted that the cable 2 is lodged 
below the lead masses 12 and above the lower interior 
surface 7 of the housing. 
0.043 FIG. 4 represents in detail the control assembly of 
cable 2. The end of the train, and more precisely, the last lead 
mass 12 can be seen, equipped with a pair of jaws 16 and its 
support 22 as well as the shoulder 23, to which the first cable 
Strand 2A is fixed. The latter passes around a first sheave 
21A, mounted mobile in horizontal translation on a first 
translation cart 36A, mounted rolling on a floor of the ship. 
0044. The second cable strand 2B passes underneath the 
train and ends up on the other side. It passes around a Second 
mobile sheave 21B, mounted on a Second translation chariot 
36B, also mounted to roll on a floor of the ship. The two 
translation carts 36A and 36B are linked together in an 
elastic fashion by means of a first spring 38A. However, one 
of them, in this case the second cart 38B, is itself linked 
elastically to the mobile rod 41 of a fixed hydraulic jack 40. 
0.045. On their side, the two strands 2A and 2B are rolled 
up on the Winch drum 20A, between its passage over the first 
mobile sheave 21A and its passage over the Second mobile 
sheave 21B. Whatever the position of the winch 20A relative 
to the two mobile sheaves 21A and 21B, it must be set in 
Such a way that the cable 2 passes around these two mobile 
sheaves 21A and 21B, over more than a quarter of a turn, in 
opposition to the pull due to the fixation of the two Strands 
2A and 2B of the cable 2 to the train of lead masses. 

0046. It is simple to understand that, in the case where the 
hydraulic jack 40 pushes its mobile rod 41 in the direction 
of the two translation carts 36A and 36B, the two cable 
strands 2A and 2B will be pulled under tension relative to 
their fixation on the mobile train. Thus, the jaws of the two 
pairs of jaws 16 will be pulled under tension and will come 
closer together, freeing in translation the mobile train of lead 
masses 12. The winch 20A can then fulfil its control function 
for translation of the train, which is no longer immobilised 
in the housing 3. 
0047. It is also to be noted that the hydraulic jack is 
controlled by an opening Valve through lack of current, Such 
as a three-way control valve 42. In other terms, the release 
of the two strands 2A and 2B of the cable is provoked by the 
opening of the valve from lack of current, which raises the 
overall reliability of the System, compared to a tensioner 
using an electric jack and thus requiring an electricity Supply 
for the release of the two strands 2A and 2B of the cable. In 
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the present case, the tension of the cable 2, that is to Say the 
freeing of the train, is carried out by activating the hydraulic 
jack 40 through the action of the valve 42. 
0048. The use of a hydraulic jack 40 also makes it 
possible to reduce the mass of the means of control com 
pared with that described in the device of the patent appli 
cation 2 687 978, described above. The bearing force 
generated by the hydraulic jack 40 is independent of the 
position of the mobile rod 41 of the latter and only depends 
on the pressure used and the cross-section of the jack piston, 
which is constant. A manometer 48 makes it possible to 
monitor the tension forces of the two cable strands directly. 
0049. Thus it is to be noted that, in the present case, the 
assembly of control organs for cable 2, both in displacement 
and in tension, is situated on a Single Side of the train, that 
is to Say on one Side of the ship. The only element belonging 
to the device on the other side is the fixed sheave, reference 
17 in FIG. 2. 

0050. In FIG. 4, marked in dots and dashes, a second 
control assembly is shown, identical to that in Solid lines. 
This concerns a control assembly of a Stabilising device 
identical to that described above and placed next to it. In 
fact, So as to be effective on a high tonnage ship, Several 
examples of the Stabilising device according to the invention 
must be used. In fact, advantageously, four or five Stabilising 
devices according to the invention should be set in the fore 
and four or five stabilising devices in the aft of the ship. It 
is to be noted that Such a Stabilising arrangement can thus 
displace ten lead masses 12, each weighing about two tons. 
By using ten Stabilising devices according to the invention, 
one thus has at one's disposal two hundred tons for Stabi 
lisation on a single ship. 
0051. In addition, if one of these ten stabilising devices 
fails, its winch 20A or 20B can be coupled to the winch 20B 
or 20A of the adjacent device by temporary coupling means 
50, symbolised by a broken line, linking the two winches 
20A and 20B. Thus, it is possible to drive the winch of a 
failed stabilising device by coupling it with the winch of the 
adjacent device to activate it, even at reduced Speed. This is 
particularly useful if the mobile masses of the train of the 
Stabilising device which has failed are on one Side. In fact, 
the neighbouring device can then proceed with displacing 
the train through temporary coupling of one winch with the 
other and can position the broken-down mobile train in the 
middle of the ship. 
0052. It is to be noted that, in the case of rupture of one 
of the Strands 2A or 2B of the cable, the corresponding pair 
of jaws can no longer be activated and thus remain blocked 
by Separation of the jaws, thus blocking the train in its 
position. Evidently, this constitutes a Security measure. 
0053. In FIG. 7, each of the two strands 2A and 2B of the 
cable roll around one part of the peripheral Surface of the 
winch 20. In addition, each end 43 of each strand 2A and 2B 
is fixed on the winch, for example by means of a bolt 44 and 
a baffle 45 gripping the end 43 of a cable strand. In other 
terms, the Surface of the cylindrical periphery of the winch 
20 is reserved for rolling up each of the two strands 2A and 
2B of the cable. 

0054 FIG. 8 shows the advantageous presence of two 
grooves 46 each intended to receive a strand 2A or 2B of the 
cable. In addition, if each of the ends 43 of the two strands 
2A and 2B is fixed to one end of the cylinder constituting the 
winch 20, one can envisage that the groove 46 is common 
to the two Strands 2A and 2B. In fact, during a rotation of the 
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winch 20, one of the two strands 2A rolls up while the other 
2B unrolls, or the reverse, the length of the groove 46 used 
being almost constant. Thus, the unrolling of a Strand 2A 
leaves place for the rolling up of the other strand 2B of the 
cable. 

0.055 Advantages of the Device According to the Inven 
tion 

0056. The parallelepiped shape of the mobile lead masses 
12 makes it possible to optimise the volume of the tunnel 
constituted by the housing 3. Thus, one gains Space and 
therefore weight, by using Such mobile masses. The effi 
ciency of the device is thus raised. 
0057 The use of a pair of jaws 16 at each end of the train 
makes it possible not to call on the coupling hooks of the 
train during its many periods of immobilisation. This con 
Stitutes a considerable advantage, especially when the ship 
is in an inclined position. One thus takes precautions against 
an accidental rupture of one of the coupling hookS. 
0.058. The maintenance and control of the pairs of jaws 
16 is relatively simple. It is also much simpler than the 
maintenance of central jaws, referenced 34, of the prior art 
device. In fact, the latter is in the middle of the train, which 
is enclosed in the housing; it is thus practically inaccessible. 
0059. In the event of rupture of one of the two cable 
Strands, recuperation of the train is relatively easy, thanks to 
the shoulder 23, between each strand 2A and 2B and the jaw 
Support 22. 
0060. The presence of two braking systems, as consti 
tuted by each pair of jaws 22, constitutes a Security, par 
ticularly in the case of rupture of the two strands of the cable 
2, during a manoeuvre of the mobile train. 
0061 The juxtaposition of two stabilising devices, 
according to the invention, whose winches 20A and 20B 
respectively are temporarily coupled together, makes it 
possible to rescue one of the devices which may have failed 
and been immobilised in a position which could endanger 
the balance of the ship. 
0062) The constitution of mobile lead masses 12, 
equipped with four small wheels 13, allows them to move on 
the flanges of Standard Sections 35, constituting the lateral 
parts of the housing. 
0.063. The use of coupling hooks 15 of the Swivel type or 
similar allows a certain freedom of movement between the 
lead masses 12, particularly at an angle. The use of a System 
with two mobile sheaves, constituting a double Stage ten 
Sioner, provided with a Single hydraulic jack 40, makes it 
possible to tighten the two cable strands 2A and 2B without 
Servo-control of position and to release them without any 
energy Supply. 
0064. The respective rolling up of the two strands 2A and 
2B of the cable on the winch 20, as described above, makes 
it possible to avoid rolling up by reeling. 

1. Stabilising device for ships, especially when rolling, 
comprising: 

a train of mobile masses rolling on a track, 
means for immobilising the train; 
a cable (2) for traction of the train and for controlling the 
means of immobilisation; 
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a drive means for actuating the cable (2); and 

means for adjusting the tension of the cable (2) in order 
to control the means of immobilisation, and comprising 
two mobile sheaves to adjust the tension of the cable 
(2), characterised in that the means of control comprise 
a fixed sheave (17), set on one side of the device and 
two mobile sheaves (21A, 21B) being controlled by a 
Single jack (40) and both being placed on the side 
opposite to the fixed sheave (17), together with the 
drive means and the jack (40). 

2. Device according to claim 1, characterised in that the 
mobile sheaves (21A and 21B) are linked together, in an 
elastic fashion, the cable (2) passing around the two mobile 
sheaves (21A and 21B). 

3. Device according to claim 2, characterised in that the 
first mobile sheave (21B) is linked in an elastic fashion to the 
jack (40). 

4. Device according to claim 1, characterised in that the 
drive means are constituted of a winch (20, 20A, 20B), 
placed between the two mobile sheaves (21A, 21B). 

5. Device according to claim 1, characterised in that the 
jack (40) is a hydraulic jack. 

6. Device according to claim 5, characterised in that the 
hydraulic jack (40) is controlled by a solenoid valve lacking 
current (42). 

7. Device according to claim 1, in which the guide means 
of a train are two lateral Sections (35), characterised in that 
the means of immobilisation comprise a pair of jaws (24), at 
each end of the train, the jaws (24) being kept apart against 
the interior Surface of the lateral rails and linked to one end 
of the cable (2) whose tension makes the two jaws (24) of 
a pair of jaws (16) close together. 

8. Device according to claim 7, characterised in that the 
two rails being standardised I sections, of the IPN (35) type, 
with at least one internal concave part constituted of an 
internal vertical surface (28A) and two internal inclined 
Surfaces (28B), characterised in that the jaws (24) possess 
three friction Surfaces, one vertical friction Surface (26A) 
and two inclined friction Surfaces (26B), bearing respec 
tively on the three internal Surfaces (28A, 28B) of the 
corresponding lateral rail (35). 

9. Device according to claim 1, characterised in that the 
mobile masses are constituted of lead masses (12) of a 
quasi-parallelepiped shape and mounted on Small wheels 
(13) rolling on the track. 

10. Device according to claim 1, characterised in that the 
track is constituted by the lower interior surface (7) of a 
metallic housing (3) and installed transversally relative to 
the axis of the ship. 

11. Device according to claim 2, characterised in that the 
two strands (2A, 2B) of the cable (2) are fixed on the winch 
(20, 20A, 20B) in reverse fashion, and around which they 
roll and unroll, thus alternately and Simultaneously. 

12. Device according to claim 1, characterised in that each 
winch (20A, 20B) has temporary coupling means (48) with 
the winch (20B, 20A) of an adjacent device, so that one can 
drive the other, should either of them fail. 


