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(54) Apparatus for lifting and lowering an object

(57) An apparatus comprises a housing (110) for car-
rying a remotely operated vehicle, a support structure
(120) and a first pulley mechanism (130) attached to the
support structure (120), a second pulley mechanism
(140) attached to the housing (110) and moveable rela-
tive to the support structure (120), a third pulley mecha-
nism (150) attached to the housing and moveable relative

to the support structure (120). The first, second and the
third pulleys are configured to cooperate so as to collec-
tively form a first path for supporting a first cable (160)
and second path for supporting a second cable (170),
the first path and the second path being separate from
each other.
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Description

[0001] The present disclosure relates to an apparatus
for launching and recovering modules. In a particular em-
bodiment, the disclosure relates to an apparatus for
launching and recovering submergible modules.

BACKGROUND

[0002] As known in the related art, an underwater re-
motely operated vehicle (ROV) is a vehicle adapted for
use underwater, for example in submarine communica-
tions or oil and gas industry when undersea installations
are involved or underwater extraction, security, survey
and scientific research are carried out. ROVs are typically
adapted to carry out such undersea operations through
control operations exercised remotely by a control center
from the surface of the water, a platform or a land station.
In such cases, operation commands are transmitted be-
tween the control center and the vehicle through trans-
mission cables.
[0003] Such ROVs therefore typically need to be con-
veniently launched in the water from the board of a ves-
sel, controlled as they operate in the water and recover
them once the operation is fulfilled.

SUMMARY

[0004] Embodiments of the disclosure feature an ap-
paratus comprising:

• a housing adapted to contain a remotely operated
vehicle;

• a support structure;
• a first pulley mechanism attached to the support

structure and comprising first and second pulleys;
• a second pulley mechanism attached to the housing

and moveable relative to the support structure and
comprising third and fourth pulleys; and

• a third pulley mechanism directly attached to the
housing and moveable relative to the support struc-
ture and comprising a fifth pulley;

wherein, the first pulley is configured to cooperate with
the third pulley and the third pulley is configured to co-
operate with the fifth pulley to collectively form a first path
for supporting a first cable; and the second pulley is con-
figured to cooperate with the fourth pulley to collectively
form a second path for supporting a second cable; and
wherein the first path and the second path are separate
from each other.
[0005] According to some specific embodiments, the
first cable is a wire configured for descending and lifting
the housing.
[0006] According to some specific embodiments, the
second cable is configured for allowing transmission of
command signals between a control station and the re-
motely operated vehicle.

[0007] According to some specific embodiments, the
third pulley mechanism is attached to the second pulley
mechanism through a transversal beam comprised in the
housing, the transversal beam being configured to allow
for passage of the first cable from the second pulley
mechanism to the third pulley mechanism. According to
some specific embodiments, the first cable is wound over
a partial circumference of the first pulley, a partial circum-
ference of the third pulley and a partial circumference of
the fifth pulley and is attached at one end to the support
structure.
[0008] According to some specific embodiments, the
second cable is wound over a partial circumference of
the second pulley, a partial circumference of the fourth
pulley and is attached at one end to the remotely operated
vehicle.
[0009] According to some specific embodiments, the
apparatus comprises a plurality of clips wherein each clip
is configured to be hooked on the first cable and the sec-
ond cable such that it encloses the respective width of
the first cable and the second cable.
[0010] According to some specific embodiments, the
clips have snap-hook configuration.
[0011] According to some specific embodiments, a
segment of rope is fastened at one end to a first clip and
is fastened at an opposite end to a second clip.
[0012] According to some specific embodiments, a
segment of rope is fastened at one end to a casing of the
second pulley mechanism and is fastened at an opposite
to a clip closest to the second pulley mechanism.
[0013] According to some specific embodiments, the
apparatus further comprises a container wherein the sup-
port structure is a telescopic.
[0014] According to some specific embodiments, the
apparatus is configured for launching and recovering a
remotely operated vehicle.
[0015] According to some specific embodiments, the
apparatus is configured for submersion in water.
[0016] These and further features and advantages of
the present disclosure are described in more detail, for
the purpose of illustration and not limitation, in the follow-
ing description as well as in the claims with the aid of the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Figures 1 a and 1b are exemplary schematic repre-
sentations, in perspective and front views respec-
tively, of some aspects of a launch and recovery sys-
tem according to some embodiments.
Figure 2 illustrates an exemplary schematic repre-
sentation of a first pulley mechanism according to
some embodiments.
Figure 3 illustrates an exemplary schematic repre-
sentation of a second pulley mechanism according
to some embodiments.
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Figure 4 illustrates an exemplary schematic repre-
sentation of a third pulley mechanism according to
some embodiments.
Figure 5 illustrates an exemplary schematic repre-
sentation of the first pulley mechanism and additional
safety measure according to some embodiments.
Figure 6 is an example of a containerized launch and
recovery system according to some embodiments.

[0018] It is to be noted that the figures are provided
merely for illustrative purposes and are not necessarily
to scale.

DETAILED DESCRIPTION

[0019] ROVs, e.g. used in submarine operations, typ-
ically need a communication link to allow the exchange
of control and command signals between a control cent-
er, typically on the surface of the water and the ROV.
Such communication link is often a cable, typically called
umbilical, which comprises communication medium such
as electric wires or optical fibers through which signals
are transmitted.
[0020] On the other hand in order to submerge the
ROVs and remove them from the water depth, a wire is
typically used. This wire, typically made of metal, e.g.
steel, is sufficiently strong in order to support the weight
of the ROV during the lifting or the lowering (descending)
of the ROV from or into the water. Herein, this wire will
be referred to as the lifting wire.
[0021] Both the umbilical and the lifting wire are typi-
cally long enough to support the submersion of the ROV
in deep waters, typically in the range of about 500 meters
depth.
[0022] In addition to the lifting and lowering operations,
the use of ROVs implies further operations such as hous-
ing the ROV on board a ship, deploying it e.g. over the
side of the vessel and controlling it while in the water.
Similar operations would be required if the ROV was
launched from a platform on the surface of the water.
These functions are typically provided through a so-
called launch and recovery system (LARS).
[0023] However, there are certain problems in manag-
ing and operating ROVs using known LARSs. One such
problem is that during launching or recovering, the two
cables, namely the umbilical and the lifting wire may en-
tangle with each other. This problem becomes even more
difficult to address when the vehicle is in deep water.
[0024] Herein the terms lifting wire and umbilical are
also generally referred to as cables.
[0025] Figures 1 a and 1b illustrate an exemplary sche-
matic representation, in perspective and front views re-
spectively, of some aspects of a launch and recovery
system (LARS) 100 according to some embodiments of
the disclosure. The LARS comprises a housing, or cage,
110 and a support structure 120. The housing is adapted
to contain in its interior space a ROV (not shown in the
figure) and may have any convenient shape and size for

the intended purpose.
[0026] The support structure 120, as its name indi-
cates, provides support for the housing and the rest of
the elements used in the LARS which will be described
in further detail below. The support structure 120 may
have any convenient shape and size. For example in
figures 1a and 1b, the support structure is shown in the
form of an elongated beam 121, however this is only ex-
emplary and other configurations such as properly de-
signed arched-shape structures may also be used. The
support structure 120 may be installed in any convenient
manner. For example the support structure 120 may be
attached to a crane capable of holding the support struc-
ture 120 in place or moving it from one place to another.
Alternatively, the support structure 120 may be attached
to another structure such as a container which may serve
as a housing for the entire LARS structure. The LARS
100 further comprises three mechanisms of pulleys. A
first pulley mechanism 130 is attached to the support
structure 120, a second pulley mechanism 140 is at-
tached to the housing 110 and a third pulley mechanism
150 is also attached to the housing 110 and may be fur-
ther attached to the second pulley mechanism 140
through an intermediate transversal beam 111. The
transversal beam 111, which may be an integral part of
the body of the housing 110, may provide additional ri-
gidity and strength to the structure of the housing and
also allow for the passage of a wire from the second
pulley mechanism 140 to the third pulley mechanism 150
as will be described in further detail below.
[0027] Figure 2 illustrates an exemplary schematic
representation of the first pulley mechanism 130. It is to
be noted that for simplicity of illustration, only the ele-
ments that are relevant for understanding the disclosure
are shown. Those of skill in the related art will realize that
the pulley mechanism may comprise other elements that
are not shown but nevertheless may be present in real-
life pulley mechanisms, such as for example a casing in
which the pulleys are installed (see for example figure 1
element 139) and a rotation axle or shaft around which
the pulleys can rotate. The first pulley mechanism 130
comprises a first pulley 131 and a second pulley 132.
[0028] The first pulley 131 comprises a pair of lateral
flanges 133a and 133b and a recess 135 is provided
between the lateral flanges 133a and 133b. The recess
135 is adapted to receive a wire or cable which may run
around a part of the circumference of the recess 135 and
exit the recess and the first pulley 131. In the example
of figure 2, it is shown that the lifting wire 160 (as identified
in reference to figures 1a and 1b) enters the first pulley
131 in a direction shown by arrow A and after winding
around a part of the circumference of the recess 135,
exits the first pulley 131 as shown by arrow B.
[0029] Similarly, the second pulley 132 comprises a
pair of lateral flanges 134a and 134b and a recess 136
is provided between the lateral flanges 134a and 134b.
The recess 136 is adapted to receive a wire or cable
which may run around a part of the circumference of the
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recess 136 and exit the recess to the outside of the sec-
ond pulley 132. In the example of figure 2, it is shown
that the umbilical cable 170 enters the first pulley 132 in
a direction shown by arrow C and after winding around
a part of the circumference of the recess 136, exits the
first pulley 132 as shown by arrow D.
[0030] It may be appreciated that the direction of the
arrows A, B, C and D are all indicative of an overall move-
ment of the lifting wire 160 and the umbilical 170 as they
exit the respective first and second pulleys 131, 132 in
the direction of gravity illustrated by arrow G. This overall
direction facilitates the descending movement of the
housing 110 (containing the ROV) which will eventually
be submerged into the water. In case the ROV is being
removed from the water, the direction of the arrows A,
B, C and D will be reversed as in such conditions the
housing 110 (containing the ROV) is lifted out of the water
(i.e. opposite to the direction of arrow G).
[0031] Each one of the first pulley 131 and second pul-
ley 132 may rotate independently from each other.
[0032] Therefore, with the first pulley mechanism of
figure 2, it becomes possible to run each of the lifting wire
and the umbilical through a separate path provided by a
separate pulley and as a consequence reduce the pos-
sibilities of entanglement between the two cables during
operation.
[0033] Figure 3 illustrates an exemplary schematic
representation of the second pulley mechanism 140.
Here also, similar to the illustration in figure 2, only the
elements that are relevant for understanding the disclo-
sure are shown. The second pulley mechanism 140 com-
prises a third pulley 141 and a fourth pulley 142.
[0034] The structure and operational characteristics of
the second pulley mechanism is similar to that of the first
pulley mechanism 130 of figure 2 and therefore a detailed
description of the similar features is considered not nec-
essary. As shown in figure 3, the second pulley mecha-
nism is configured to receive the lifting wire 160 and the
umbilical 170 in the direction of arrows B and D (in con-
formity with the same arrows shown in figure 2) and after
winding around a part of the circumference of the recess-
es 145 and 146 respectively, exit the second pulley mech-
anism 140 in the direction of arrows E and F respectively.
These directions are indicative of an overall movement
of the lifting wire and the umbilical, and as a consequence
an overall movement of the second pulley mechanism
140 and the housing 110 attached thereto, in the direction
of gravity as shown by arrow G.
[0035] The second pulley mechanism 140 may be con-
figured to cooperate with the first pulley mechanism 130
in a back-to-back arrangement.
[0036] Figure 4 illustrates an exemplary schematic
representation of the third pulley mechanism 140. Here
also, similar to the illustration in figures 2 and 3, only the
elements that are relevant for understanding the disclo-
sure are shown.
[0037] As shown in figure 4, the third pulley mechanism
150 comprises a fifth pulley 151 with a structure and op-

erational characteristics similar to those of first, second,
third and fourth pulleys of figures 2 and 3. Therefore a
detailed description of the similar features is considered
not necessary.
[0038] The third pulley mechanism 150 is configured
to receive the lifting wire 160 in the direction of arrow E
(in conformity with the same arrow E as shown in figure
3). After running around a part of the circumference of
the recess 155, the lifting wire exits the third pulley mech-
anism 140 in the direction of arrows H. These directions
are indicative of an overall movement of the third pulley
mechanism 150 and the housing 110 attached thereto in
the direction of gravity as shown by arrow G.
[0039] As it can be appreciated, with the above de-
scribed arrangements of the first, second and third pulley
mechanisms, the first pulley cooperates with the third
pulley and the third pulley cooperates with the fifth pulley
to collectively form a path for supporting the lifting wire.
[0040] Likewise, second pulley cooperates with the
fourth pulley to collectively form a second path for sup-
porting the umbilical.
[0041] As it can be appreciated from the figures 2, 3
and 4 the first path and the second path are separate
from each other. This separation ensures that the possi-
bility of entanglement between the two cables is elimi-
nated or reduced.
[0042] Referring now back to figures 1 a and 1b, the
first pulley mechanism 130 is attached to the support
structure 120 such that it does not move relative to the
latter and is configured to support the movement of the
lifting wire 160 and the umbilical 170.
[0043] The lifting wire 160 may enter into the first pulley
mechanism 130 and after winding over a partial circum-
ference of the first pulley 131 of the first pulley mechanism
130 enter into the second pulley mechanism 140 and
after winding over a partial circumference of the third pul-
ley 141 of the second pulley mechanism 140 exit the
latter. This path is shown in figure 1b by means of a bro-
ken line L1 in the first and the second pulley mechanisms
130 and 140. Likewise, the umbilical 170 may enter into
the first pulley mechanism 130 and after winding over a
partial circumference of the second pulley 132 of the first
pulley mechanism 130 enter into the second pulley mech-
anism 140 and after winding over a partial circumference
of the fourth pulley 142 of the second pulley mechanism
140 exit the latter. The broken line L1 in the first and the
second pulley mechanisms 130 and 140 may also be
considered as illustratively showing the path of the um-
bilical.
[0044] After exiting the second pulley mechanism 140,
the lifting wire 160 travels along the length of the housing
toward the third pulley mechanism 150. Preferably in the
path between the second pulley mechanism 140 and the
third pulley mechanism 150, the lifting wire 160 passes
through the interior of the transversal beam 111. Upon
reaching the third pulley mechanism 150, the lifting wire
winds over a partial circumference of the fifth pulley 151
of the third pulley mechanism 140 and next exits the lat-

5 6 



EP 2 915 737 A1

5

5

10

15

20

25

30

35

40

45

50

55

ter. This path is shown in figure 1b by means of a broken
line L2 in the third pulley mechanism 150. The lifting wire
160 is then fastened at a fixed point 122 to the support
structure 120.
[0045] After exiting the second pulley mechanism 140,
the umbilical 170 is extended toward a predetermined
location where it is made available for providing connec-
tion between control center and the ROV. This location
may be determined according to the particular design
requirements. In the example of figure 1b, this location
is shown by reference numeral 112.
[0046] As previously mentioned, the second pulley
mechanism 140 and the third pulley mechanism 150 are
attached to the housing 110. However, they are move-
able relative to the support structure 120. For example
during a descent operation, the second and third pulley
mechanisms 140 and 150 move away from the support
structure 120 towards the water. As the housing moves
toward the water, the lifting wire and the umbilical are fed
into the first pulley mechanism 130, thereby facilitating
such descending movement. Likewise, during a lifting
operation, the second and third pulley mechanisms 140
and 150 move toward the support structure 120 and away
from the water. As the housing moves toward the support
structure 120, the lifting wire and the umbilical are pulled
out of the first pulley mechanism 130, thereby facilitating
such lifting movement.
[0047] Although the use of two separate, first and sec-
ond, pulley mechanisms reduces, as described above,
the possibility of entanglement between the two cables
during operation, the LARS as proposed herein provides
an additional safety measure to ensure that the possibility
of entanglements or other conflicts between the lifting
wire and the umbilical is reduced still further. Such addi-
tional safety measure is described with reference to fig-
ure 5.
[0048] Figure 5 is an exemplary schematic represen-
tation of the second pulley mechanism 140 with an ad-
ditional safety measure generally represented by refer-
ence numeral 190. The second pulley mechanism 140
of figure 5 is identical to the second pulley mechanism
of figure 3 where like elements have been provided with
like reference numerals.
[0049] However in the scenario of figure 5, during a
descent operation as shown by arrow G, a plurality of
clips 191 (191 a, 191b, 191c) may be hooked on the two
cables (the lifting wire and the umbilical) before they enter
inside the corresponding third and the fourth pulleys 141
and 142, such that after hooking, each clip encloses both
the width of the lifting wire 160 and the width of the um-
bilical 170 in its interior as represented in the figure. The
clips 191 may engage to the lifting wire 160 and the um-
bilical 170 in any known manner. For example the clips
191 may have snap-hook configuration using a spring
that allows a portion of the body of the clip to open and
thereby allow the entry of the lifting wire and the umbilical
in the clip and thereafter close to prevent the exit of the
lifting wire and the umbilical from the interior of the clip.

[0050] The term clip as used herein is to be understood
broadly and may comprise any device capable of per-
forming an enclosure around the lifting wire and the um-
bilical as described above, including but not limited to
hooks or harnesses. The clips may be hooked to the lifting
wire 160 and the umbilical 170 in a successive manner.
Figure 5 illustrates three clips 191 a, 191b, 191c being
successively hooked to the lifting wire and the umbilical.
The number of the clips to be hooked may vary case by
case. The successive attachment of the clips may be
performed in regular length intervals. For example after
every certain length of the lifting wire and the umbilical
which are fed to the first pulley mechanism to descend
the housing (and the ROV), a clip may be hooked to the
two cables and this is repeated successively as descend-
ing continues. Alternatively the succession of attach-
ments of the clips may be performed irregularly and under
other criteria according to each specific use.
[0051] During the lifting operation of the housing (and
the ROV), the lifting wire 160 and the umbilical 170 re-
spectively move in the directions opposite to the arrow
G. As the lifting wire and the umbilical are recovered, the
clips 191 may be removed, also successively to thereby
allow the storage of the lifting wire and the umbilical e.g.
in corresponding storage reels.
[0052] The clips may be interconnected by rope seg-
ments 192 (192a, 192b, 192c). This is done by fastening
one end of a segment of a rope 192 to one clip, e.g. 192a,
and fastening an opposite end of the rope segment to
the next (successive) clip, e.g. 192b, as shown in the
figure. The plurality of rope segments 192 in combination
provide an overall length of rope which may be as long
as the depth in which the housing is intended to be sub-
merged, for example about 500 meters.
[0053] The rope segments 192a, 192b, 192c may have
equal lengths, or they may differ in length depending on
design requirements.
[0054] A further segment of rope 193 is fastened at
one end to the first clip 191 a, i.e. the clip which is closest
to the second pulley mechanism 130, and at an opposite
end is fastened to a fixed point P located on the casing
of the second pulley mechanism 140 which is illustratively
shown by reference numeral 149.
[0055] With this arrangement, as the descending op-
eration starts, the second pulley mechanism 140 moves
away from the first pulley mechanism 130 (which is sta-
tionary and attached to the support structure 120) in the
direction of arrow G. At this stage a first clip 191a may
be engaged. With the descent of the second pulley mech-
anism 140, the rope 193 which is fixedly fastened at one
end to the casing 149 of the second pulley mechanism
tenses and thereby requires the first clip 191a to move
along with the lifting wire 160 and umbilical 170 as they
descend. At this stage a second clip 191b is engaged.
Similarly, as the descent continues the first rope segment
192a tenses and requires the second clip 191 b to move
along with the lifting wire 160 and umbilical 170 as they
descend. This operation is repeated by engaging the third
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191c, and successive clips, during the descending oper-
ation.
[0056] The use of rope segments 192 allows for keep-
ing the clips at desired distances from each other and
thereby prevents jamming of the clips at one or more
points along their lengths, both in descend and lifting op-
erations.
[0057] In the lifting operation, as the lifting wire and the
umbilical are pulled out of the water, the rope segments
are also pulled up and the clips 191 are successively
removed.
[0058] The LARS as proposed herein may be embod-
ied in a variety of manners within the scope of the present
disclosure.
[0059] For example the LARS may comprise container
with an integrated telescopic arm which can be placed
on the side of a vessel. The telescopic arm may then
operate as the support structure 120 described with ref-
erence to figures 1a and 1b. The containerized LARS
may contain all of the instrumentation required to operate
the ROV together with space for the ROV pilot, the hous-
ing, the ROV itself and a telescopic or horizontal crane
arm. Figure 6 is an example of a containerized LARS 200
comprising a container 210 attached to a telescopic arm
220. As can be appreciated, the container provides an
interior space 211 sufficient to house the instrumentation
required, for example as represented by reference nu-
meral 212, for a complete operation cycle of the LARS
as well as the LARS and the ROV. This design enables
the LARS to be moved between different installation ves-
sels and is autonomous in launch, recovery and opera-
tions.
[0060] Alternatively the LARS may be attached to an
A-frame or a crane in a vessel. The A-frame is a known
piece of equipment on board cable laying vessels, nor-
mally used for deploying a seabed cable plough.
[0061] Although the embodiments provided herein are
related to a submerging the housing and the ROV in wa-
ter, the disclosure is not so limited and the LARS as pro-
posed herein may likewise be used in terrestrial applica-
tions.
[0062] It should be appreciated by those skilled in the
art that any block diagrams herein represent conceptual
views of illustrative circuitry embodying the principles of
the disclosure.

Claims

1. An apparatus comprising:

• a housing adapted to contain a remotely oper-
ated vehicle;
• a support structure;
• a first pulley mechanism attached to the sup-
port structure and comprising first and second
pulleys;
• a second pulley mechanism attached to the

housing and moveable relative to the support
structure and comprising third and fourth pul-
leys; and
• a third pulley mechanism directly attached to
the housing and moveable relative to the support
structure and comprising a fifth pulley;

wherein, the first pulley is configured to cooperate
with the third pulley and the third pulley is configured
to cooperate with the fifth pulley to collectively form
a first path for supporting a first cable; and the second
pulley is configured to cooperate with the fourth pul-
ley to collectively form a second path for supporting
a second cable; and
wherein the first path and the second path are sep-
arate from each other.

2. The apparatus of claim 1, wherein the first cable is
a wire configured for descending and lifting the hous-
ing.

3. The apparatus of any one of the previous claims,
wherein the second cable is configured for allowing
transmission of command signals between a control
station and the remotely operated vehicle.

4. The apparatus of any one of the previous claims,
wherein the third pulley mechanism is attached to
the second pulley mechanism through a transversal
beam comprised in the housing, the transversal
beam being configured to allow for passage of the
first cable from the second pulley mechanism to the
third pulley mechanism.

5. The apparatus of any one of the previous claims,
wherein the first cable is wound over a partial cir-
cumference of the first pulley, a partial circumference
of the third pulley and a partial circumference of the
fifth pulley and is attached at one end to the support
structure.

6. The apparatus of any one of the previous claims,
wherein the second cable is wound over a partial
circumference of the second pulley, a partial circum-
ference of the fourth pulley and is attached at one
end to the remotely operated vehicle.

7. The apparatus of any one of the previous claims,
further comprising a plurality of clips wherein each
clip is configured to be hooked on the first cable and
the second cable such that it encloses the respective
width of the first cable and the second cable.

8. The apparatus of claim 7, wherein the clip has snap-
hook configuration.

9. The apparatus of any one of the previous claims 7
or 8, wherein a segment of rope is fastened at one
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end to a first clip and is fastened at an opposite end
to a second clip.

10. The apparatus of claim 9, wherein a segment of rope
is fastened at one end to a casing of the second
pulley mechanism and is fastened at an opposite to
a clip closest to the second pulley mechanism.

11. The apparatus of any one of the previous claims,
wherein the apparatus further comprises a container
and wherein the support structure is a telescopic.

12. The apparatus of any one of the previous claims,
wherein the apparatus is configured for launching
and recovering a remotely operated vehicle.

13. The apparatus of any one of the previous claims,
wherein the apparatus is configured for submersion
in water.
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