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LIFTING DEVICE FOR LAUNCHING AND RECOVERING UNDERWATER
VESSELS OR TORPEDOES
LR R R R R
TECHNICAL FIELD

This invention relates to a 1lifting device for
launching and recovering underwater vessels or torpedoes.

It is a lifting device which allows the gripping of
underwater vessels, and its movement during both entry to
and exit from the water.

Compared with the prior art solutions, the device
according to this invention aims to avoid the traditional
use of divers who are forced to manually fasten a sort of
sling lowered by a crane in the area in question, thereby
achieving an evident advantage from the operational point
of view.

This invention can be advantageously applied in the
nautical or naval sector and in particular in that of
military ships and oceanographic and o0il industry
research vessels and the relative systems for the
launching and recovery of underwater vessels and
torpedoes designed for underwater search and

reconnaissance.

BACKGROUND ART
It 1is known that in the naval sector and in
particular in the context of the navy or in that of ships
used for oceanographic research or in that of oil
industry ships, vessels or underwater means are used for
surveying or exploration which can be used for monitoring
different situations depending on the mission and the

aims for which it has been designed.

Some of these vessels consist of actual
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reconnaissance torpedoes comprising apparatuses of
various types which can be wused for any type of
inspection even for daytime and night-time surveying both
for military and civil purposes or even for naturalistic
and scientific purposes.

In general, these underwater vessels may be defined
as remote controlled underwater vessels, which have given
rise to the need to use means which allow them to be
launched in water and recovered from water.

These launching and/or recovery means usually
consist of slings of various types which are fastened on
the cable of a crane which must in turn be designed to
allow the manoeuvres for hooking, 1lifting and release
both out of and in water.

These coupling and release operations are currently
performed manually by specially trained operators who
must manually attach the sling around the underwater
vessel so that the crane to which the sling is in turn
attached can 1lift it from the ship to lower it into the
water during the launching operations and vice versa lift
it from the water and lower it onto the ship during the
recovery operations.

Both the launching and recovery operations of the
underwater vessel which use the traditional slings
currently require the intervention of divers, who must
free the slings from the vessel during the launch phase
and attach the sling during the recovery phase.

It can be inferred that the operations necessary for
freeing the sling during the launching phases are
relatively weasier than the operations necessary for
coupling the vessel to the sling during the recovery

phases, but it can also be inferred that both the
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coupling and the releasing of the sling in water are
extremely difficult for the technicians and equally
onerous from the management point of view, especially
considering any adverse weather-marine conditions, during
which the divers and the relative support ships must
operate with great difficulty.

Moreover, the difficulty in the steps for recovering
the underwater vessel 1s even more evident if one
considers a circumstance highlighted also by the
operators of ships used for testing torpedoes, wherein
the torpedo, at the end of its travel, floats in a

vertical position.

DESCRIPTION OF THE INVENTION

The aim of this invention is to provide a 1lifting
device for launching and recovering underwater vessels or
torpedoes comprising means which determine an automatic
coupling and releasing mechanism for the launching and
recovery phases, thereby creating a condition which is
able to eliminate or at least reduce the above-mentioned
drawbacks.

The dinvention aims in particular to provide a
lifting device for the launching and recovery of
underwater vessels and torpedoes which avoids the
intervention by divers which has always been necessary,
using the prior art slings, for freeing the sling from
the vessel during the launching phases and for attaching
it to the vessel during the recovery phases.

This is achieved by means of a lifting device for
launching and recovering underwater vessels or torpedoes,
the features of which are described in the main claim.

The dependent claims of the solution according to
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this invention describe advantageous embodiments of the
invention.

According to this invention, the 1lifting device
consists of a structure which can be coupled to the head
of a lifting unit consisting, for example, of a crane and
comprising a supporting and clamping saddle supported by
a supporting portal and equipped with some mechanical
arms which move with the initial aim of fitting around
the floating vessel, centring it and finally coupling it
to the saddle, both for the launching and recovery
operations.

By using the portal which supports the saddle, it is
possible to lift the saddle and vessel together, whatever
the orientation of the wvessel, since it acts on the

centre of gravity of the saddle and vessel combined.

DESCRIPTION OF THE DRAWINGS
Other features and advantages of the invention will
become clear on reading the description given below of
one embodiment, provided as a non-limiting example, with
the help of the accompanying drawings, in which:

- Figure 1 shows a schematic perspective view of the
lifting device for launching and recovering
underwater vessels or torpedoes in its entirety;

- Figures 2, 3 and 4 are schematic front, side and
perspective views, respectively, of the apparatus
according to the invention during a first step of
attaching the underwater vessel;

- Figures 5, 6 and 7 are front, side and perspective
views, respectively, of the apparatus according to

the invention during a second step of attaching the

vessel;
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- Figures 8, 9 and 10 are front, side and perspective
views, respectively, of the apparatus according to
the invention during a third step of attaching the

vessel;

- Figures 11, 12 and 13 are front, side and
perspective views, respectively, of the apparatus
according to the invention during a fourth step of
attaching the vessel;

- Figures 14 to 16 are front, side and perspective
views, respectively, of the apparatus according to
the invention during a fifth step of attaching the

vessel.

DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

With reference to the accompanying drawings, and
initially in particular to Figure 1, the numeral 20
indicates generally a lifting apparatus according to this
invention designed for lifting underwater vessels or
torpedoes, labelled V, for their launching and recovery,
to be applied to movement arms, preferably to the arm of
a crane.

The apparatus 20 for launching and recovering the
above-mentioned devices comprises the following

components:

e a flange 21 associated with a rotary actuator for

connecting to an arm or a head of a crane;

e a supporting and clamping saddle 22 equipped with
mechanical arms for fitting around the floating

vessel;
e a command and control system to be positioned on the
operator console of the crane.

The saddle 22 1s coupled to the flange 21 by the
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interposition of a portal 23, comprising a curved bar of
the fork type, the two lower ends of which are pivoted to
the lateral ends of a crosspiece 24 located transversely
and in a central zone relative to the saddle 22.

The flange 21 is provided with an upper pin for the
connection, by the rotary actuator, to the head of the
crane on which it is coupled, and at its lower end the
flange comprises a second pin which inserts into a
circular seat on the gantry which supports the saddle. In
detail, the rotary actuator rotates the flange 21 about a
first axis, preferably vertical, also called the “yawing
motion”.

The portal 23 allows the angular movement of the
saddle by actuators 25 positioned at oscillation pins to
which is coupled. In detail, the actuators 25 rotate the
saddle 22 about a second axis, preferably horizontal,
also called the “pitching motion”.

The saddle 22, which consists of a metal containment
body substantially rectangular in shape, formed, in the
embodiment illustrated, by two parallel uprights fixed to
crosspieces, forming a structure shaped on the basis of
the upper surface of the vessel.

The saddle 22 is equipped with some mechanical arms
which move by the controlled operation of respective
actuators, having the initial aim of fitting around the
floating vessel, to centre it and finally attach it to
the saddle.

The mechanical arms are of three types:

e two positioning arms 26 and 27 located at the two
outermost sectors of the saddle 22 and hinged on the
ends of respective brackets 28 and 29, which fit

around the vessel V and push it against the saddle;
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e two pushing arms 30 which act on the vessel at the
points planned for the lifting, pushing the bow of the
vessel V against the front part of the saddle.

e Two locking arms 31 and 32 which connect the vessel to
the saddle, allowing 1lifting for launching and
recovery operations.

FEach of the arms 26, 27, 30, 31, 32 is moved by
respective hydraulic actuators, labelled 33, located at
each rotation pin of each arm, which are controllable by
the crane operator by means of a joystick.

By using the portal 23 which supports the saddle 22,
it is possible to 1lift the saddle and vessel together,
whatever the orientation of the vessel, since it acts on
the centre of gravity of the saddle and vessel combined.

In the upper structure of the portal 23 there is a
circular seat 34 in which the lower pin of the flange 21
for connecting to the head of the crane is inserted,
whilst the rotary actuator connected to the flange
contributes to the orientation of the entire system.

From an operational point of view, when the saddle
has coupled with the vessel, the crane operator recovers
everything onto the ship using the re-entry movement of
the telescopic sections of the arm and then, in sequence,
the vertical and horizontal traversing movements
(rotation) of the arm.

The parts of the structure of the saddle 22 which
come into contact with the external structure of the
vessel are protected with elastomers, rubber or other
materials which guarantee the protection of the surface
of the vessel and simultaneously allow an easy sliding
during the operations for positioning the vessel inside

the saddle.
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The body of the saddle 22 is rotatable relative to
the portal 23 using the hydraulic actuator 25, manoeuvred
by the crane operator.

The features of device described above allow the
floating vessel to be fastened, along the vertical axis,
in the best position for then being lifted and recovered
on board.

All the arms 26, 27, 30, 31, 32, used to position
the vessel inside the saddle 22 are moved by means of
hydraulic actuators.

Depending on the chosen materials, the saddle has an
approximate weight of 700 kg.

The structure of the saddle is fitted with an
electro-hydraulic system for controlling all the
actuators 25 and 33, which represents the command and
control system to be positioned on the console of the
crane operator.

According to an embodiment of the invention, for
each movement of the device there is a two-way control
actuated by a solenoid valve with the position maintained
in the absence of commands (centres closed).

Use is also made of a “walve pack" present on the
device according to this invention which is connected to
a local I0 (in-out) module and from this to the control
unit by means of a field bus. A dedicated multi-pole
cable, installed along the crane up to the device, allows
the necessary electrical connection between the device
and the control console.

Each actuator is equipped with a built-in position
transducer.

Use 1is also made of at least one inclinometer with

two axes integral with the portal of the device and with
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four sensors positioned at the four corners of the frame
to monitor the distance Dbetween the vessel and the
recovery device.

The various sensors and transducers are linked with
the control console 1in such a way as to provide the
operator with the configuration of the device in any
condition.

The control panel located upstream of the crane is
equipped with a local processing and diagnostic unit
(PLC) as well as the necessary electrical components for
feeding the logic and the sensors and solenoids of the
device. The operation commands and the system status
signals can be returned from this panel towards the
control console located in the crane cab.

A brief description is given below of an example of
the process for launching and recovering the lifting
device according to this invention.

The launching process comprises the following steps:

1) when the ship i1s sailing, the crane is in the
stowage position on board, the end part of its arm
completely withdrawn and connected to the vessel, already
inserted in the device, using the connecting flange 21
between crane head and portal of the saddle;

2) when the ship arrives in the operating area, the
crane operator uses the control console to rotate the
crane and extend the arms to position the vessel
outside the ship, lowering it completely to sea level in
the launch position;

3) the operator uses the control console to position
the saddle 22 with the vessel oriented along the bow-
stern axis acting on the rotary actuator connected with

the flange; at the same, the portal 23 of the saddle 22
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is also oriented in the correct launching gradient:
vertical-horizontal. The vessel is then connected to the
saddle only using the locking arms.

4) The operator opens the locking arms 31 and 32 and
lifts the saddle 22, whilst the propellers of the vessels
are started from the ship. The vessel is free in the
water and is ready to perform its mission.

5) When the vessel starts its navigation, the crane
operator lifts the empty saddle 22 and then returns the
crane to the rest position on the deck of the ship.

The recovery process 1is illustrated in Figures 2 to
16 and comprises the following steps:

1) when the vessel has completed the mission, the
parent ship moves alongside the vessel and prepares for
its rapid recovery;

2) the vessel floats in a vertical position;

3) the operator prepares the crane rotating it and
moving the arms to bring the saddle 22 in position above
the vessel. The saddle 22 is connected by the portal to
the head of the crane. All the arms of the saddle are in
the open position;

4) the operator orients the position of the saddle
22 which is located vertically so as to be oriented above
the upper section of the vessel. The saddle orients
according to the vertical axis manoeuvring the rotary
actuator and the orientation of the gantry of the saddle
(Figures 2, 3 and 4);

5) the operator lowers the saddle 22, which is
connected to its portal 23, until the vessel 1is inside
the positioning arms (Figures 5, 6, 7});

6) the operator turns the positioning arms 26 and 27

and simultaneously lowers the saddle 22 along the surface
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of the vessel to complete the capture;

7) the positioning arms 26 and 27 push the vessel in
the correct direction against the fixed part of the
structure of the saddle 22 to complete the capture;

8) when the capture is completed, the pushing arms
30 are activated to position the bow of the vessel in
contact with the front part of the saddle;

9) lastly, with the vessel positioned completely
inside the saddle, the locking arms are closed and the
vessel is ready to be recovered (Figures 8, 9 and 10);

10) at this point the operator withdraws the
telescopic sections of the arm of the crane, lifting the
saddle and vessel to the floating line and starting to
drain the ballast water from the vessel. The portal 23 is
unlocked in such a way that saddle and vessel are free to
position themselves;

11) the saddle and vessel are at the floating line,
but, with the reduction in the ballast, they vary their
trim due to the fact that the position of the barycentre
of the system varies relative to its longitudinal
metacentre. The portal of the saddle, hinged at the
barycentre of the saddle, allows the rotation of the
saddle and vessel system to a horizontal position;

12) when the vessel has completely discharged the
water ballast and the system floats in a horizontal
position, the portal 23 is locked in a vertical position;

13) the operator lifts the saddle and vessel out of
the water, opens the positioning arms and brings the
crane and system to the stowage position on the ship
(Figures 11, 12 and 13);

14) after having rotated the crane inside the ship,

the operator lowers the saddle and vessel towards their
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rest position, opens the positioning arms and replaces
the system in its stowage position on the ship (Figures
14, 15 and 16).

As may be noted, the device according to this
invention makes it possible to achieve all the above-
mentioned aims, and in particular avoids the intervention
by divers which has always been necessary, using the
prior art slings, for freeing the sling from the vessel
during the launching phases and for attaching it to the
vessel during the recovery phases.

The invention as described above refers to a
preferred embodiment. It 1s nevertheless clear that the
invention is susceptible to numerous variations falling
within the scope of the disclosure, in the context of

technical equivalents.
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CLAIMS

1. A device (20) for 1lifting, launching and recovering

underwater vessels or torpedoes (V), characterised
in that it comprises a supporting unit (22) equipped
with mechanical arms (26, 27, 30, 31, 32) designed
to clamp and retain the vessel (V), the supporting
unit being movable by rotation about a first axis,
the mechanical arms (26, 27, 30, 31 and 32) being
movable between an open position to allow the vessel
(V) to be housed and a closed position to allow the

vessel (V) to be clamped.

. The device (20) for lifting, launching and

recovering underwater vessels or torpedoes (V)
according to the preceding claim, characterised in
that the supporting unit comprises a portal (23)
connected to a flange (21) which can be coupled to a
movement arm, the flange defining the first axis of

rotation.

. The device (20) for lifting, launching and

recovering underwater vessels according to claims 1
and 2, characterised in that the gantry (23)
comprises a curved bar of the fork type, the two
lower ends of which are pivoted to the lateral ends
of a crosspiece (24) located transversely and in a
central zone relative to the saddle (22) of the
supporting and clamping unit, the pin ends of the

bar defining a second axis of rotation.

. The device (20) for lifting, launching and

recovering underwater vessels according to claim 1,
characterised in that the supporting unit (22)
comprises a saddle equipped with hinging means for

the mechanical arms (26, 27, 30, 31 and 32).
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5. The device (20) for lifting, launching and

recovering underwater vessels according to one of
the preceding claims, characterised in that the
flange (21) is equipped with an actuator rotating
about the first axis, preferably wvertical, also

called the “yawing motion”.

. The device (20) for lifting, launching and

recovering underwater vessels according to one of
the preceding claims, characterised in that the
gantry (23) allows the angular movement of the
saddle by the actuators (25) located at the
oscillation pins to which the saddle is coupled, the
actuators (25) activate a rotation of the saddle
(22) about a second axis, preferably horizontal,

also called the “pitching motion”.

. The device (20) for lifting, launching and

recovering underwater vessels according to one of
the preceding claims, characterised in that each of
the arms (26, 27, 30, 31, 32) is moved by respective
hydraulic  actuators (33), positioned at each

rotation pin of each arm.

. The device (20) according to one of the preceding

claims, characterised in that all the operations are
managed by an electric-hydraulic control system for

controlling the actuators (25, 33).
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