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(67)  Amethod for transferring a fluid between a ves-
sel and an on shore installation, in particular at an indus-
trial harbour, includes the steps of providing at least one
fluid transfer hose 11; winding up the fluid transfer hose
11 0on a hose reel 10 installed onshore; actuating the reel
10 to unwind the hose 11; displacing a free end 12 of the
hose 11 relative to the deck of the vessel; and connecting
the free hose end 12 to a mating equipment on the deck
of the vessel.
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Description
Technical Field

[0001] The present invention generally relates to the
transfer of fluids at industrial harbours, and more partic-
ularly to methods and systems for transferring fluids from
ships to the shore and vice versa.

Prior Art

[0002] Different types of fluid transfer systems are in
use today. One type of fluid transfer system employs flex-
ible hoses. Different hose types exist for loading and un-
loading different types of fluids, e.g. diesel, water, chem-
icals, sewage, mud, or bulk.

[0003] Such hose systems are advantageous insofar
as the hoses can be connected to any connection point
on the vessel, they can cross each other, and their length
can be adapted to the needs in each individual case. The
use of hoses also permits the simultaneous loading of
several different products.

[0004] WO 2013/096262 A1 discloses a system and
method for loading and unloading cryogenic fluids be-
tween a free end of a transfer pipeline and a ship. The
system includes internal and external hoses as well as
aloading arm at the end of the external hose for connec-
tion with a ship manifold. An onshore crane is used for
lifting the mobile end of the loading arm and moving it
towards the deck of the ship.

[0005] When not in use, the loading arm and internal
and external hoses are stored inside a shaft to protect
them from sea-water, wind and sunlight. Within the shaft,
the hoses are freely hung from a convex saddle.

[0006] US 6,886,611 B2 discloses a system for trans-
ferring a fluid product between a vessel and a fixed in-
stallation, in particular the shore, by means of flexible
hoses. The free end of a flexible hose is coupled to a
vessel's manifold by means of a connection module. The
other end of the flexible hose is permanently fixed at one
end to a gantry resting on a main platform. The connec-
tion modules and the mobile ends of the hoses are han-
dled by means of a crane and winches.

Technical Problem

[0007] There are industrial harbours in which the use
of such hose systems is difficult or even impossible.
[0008] The large hydraulic cranes, which are usually
required for manipulating the hoses, take up a large
space which is not always easily available.

[0009] Anadditional difficulty arises in case the loading
platforms are located high above the sea level. In such
cases, the hoses must be longer than at other ports in
order to reach the vessels.

[0010] Anotherimportant problem associated with the
use of such hose systems is that they are subject to dam-
age: abrasion on the floor, impacts, kicks, crushing by
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vehicles, solar irradiation, and so on.
Disclosure of the invention

[0011] In the light of the problems discussed above, it
is the object underlying the present invention to provide
an improved method for transferring a fluid between a
vessel and an on shore installation.

[0012] According to the present invention, this object
is achieved by means of a method for transferring a fluid
between a ship and an on shore installation, in particular
at an industrial harbour, according to claim 1, including
the steps of

- providing at least one fluid transfer hose,

- winding up the fluid transfer hose on a hose reel in-
stalled onshore,

- actuating the reel to unwind the hose,

- displacing a free end of the hose relative to the deck
of a vessel, and

- connecting the free hose end to a mating equipment
on the deck of the vessel.

[0013] The presentinvention also provides a hose reel
system for use in this method.

[0014] The solution of the present invention basically
resides in the use of reels which are installed onshore
and which are used for winding up the fluid transfer hoses
if not in use. For using the hoses, the reels are actuated
to unwind the hoses so that the free hose ends can be
connected to the respective equipment on the decks of
the vessels.

[0015] Hose loading stations comprising hose reels
have been in use on oil rigs and on board FPSO vessels
(FPSO = Floating Production Storage and Offloading
Unit). On oil rigs, they have been used for delivering sup-
plies (water, fuel, chemicals, ...) to the oil rig. On FPSOs,
the hoses have beenlarger and have been used for trans-
ferring the crude oil from one ship to another. Such hose
loading stations or hose reel systems have, however, not
been used in an industrial harbour to date. The system
and method of the present invention were developed tak-
ing into account the particular conditions at the harbour,
including the tides as well as the types of ships which are
loaded and their dimensions. (Of note, in the present dis-
closure, the terms "hose reel system" and "hose loading
station" are used as synonyms.)

[0016] The hose reelfluid transfer method and system
of the present invention provides several advantages
over transfer hose solutions which are currently in use
at industrial harbours, including the following:

[0017] First of all, when wound up on the reels, the
hoses are safely stored and protected. Their lifetime is
expanded thereby.

[0018] Secondly, other than with conventional sys-
tems, there is no need for alarge and cumbersome crane
onshore for handling the hoses, the crane on the ship is
sufficient.



3 EP 2 995 585 A1 4

[0019] Thirdly, the length of the hoses in use can be
easily adjusted by winding and unwinding the hoses on
the reels, making it possible to easily reach different con-
nection points on the decks of individual vessels and to
compensate for different heights at which the vessel
decks could be located.

[0020] The solution of the present invention dispenses
with the use of onshore cranes in order to displace the
free ends of the hoses towards the vessel decks. One
possible way of achieving this resides in adding to the
hose reels a means for moving the hose end towards the
deck of the vessel. For example, an articulated arm could
be used, which could e.g. be mounted adjacent to the
hose reel. As an alternative, the free end of the hose can
be handled by means of a crane installed on board the
vessel. Such placement means are not necessary on an
oil rig, where the free hose end is basically merely
dropped from the hose reel on the oil rig towards the sea
where the vessel is located.

[0021] For winding and unwinding the hoses on the
reels, a hydraulic system may, for example, be used.
[0022] Irrespective of how exactly the reels are actu-
ated, the operation can be controlled by remote control
(e.g. WiFi remote control). The remote control makes it
possible for an operator to actuate the reels notonly when
standing on the shore, but also while standing on the
deck of the vessel. Being able to remotely actuate the
reels to wind and unwind each individual hose is partic-
ularly advantageous at a harbour, since it allows operat-
ing the onshore reels while the operator stands on the
deck of the vessel. When hose reels are used on an oil
rig, the operator is on the oil rig anyway so that there is
no actual need to remotely control the hose reels.
[0023] The method of the present invention can further
comprise the steps of

- applying a reel brake in order to prevent the hose
reel from rotating,

- monitoring a tensile force acting on the hose or a
resulting torque acting on the hose reel, respectively,
in a state in which the reel brake is applied,

- releasing the reel brake to provide additional hose
length by further unwinding the hose in order to re-
duce the tensile force, and

- re-applying the reel brake.

[0024] The tensile force on the hose could be deter-
mined by means of hydraulic pressure sensors detecting
a hydraulic pressure related with the torque acting on the
reel, or by mechanically measuring the torque acting on
the reel.

[0025] In other words, a safety system is employed
which detects an excessive tensile force acting on the
hose and provides additional hose length by further un-
winding the hose. Such tensile forces could result from
conditions which are specific at a harbour, in particular
the vessel sinking with the sea level due to low tide, or
because the vessel’s floatation depth increases when
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the vessel is being loaded. Conventional hose reels e.g.
on oil rigs rather make use of a weakened area of the
hose as a predetermined breaking point, so that the hose
simply tears when the pulling force is too large.

[0026] In addition, an encoder assembly can be pro-
vided in order to stipulate a maximum and minimum de-
ployment position of the hose. The safety system may
then be operate to further unwind the hose to reduce the
tensile force acting on the hose as long as the maximum
deployment position has not yet been reached.

[0027] According to the present invention, a hose reel
system for use in the fluid transfer method described
above includes

- at least one fluid transfer hose, and
- atleast one hose reel installed onshore for winding
up and unwinding the hose.

[0028] As explained above, the present invention dis-
penses with the use of onshore cranes for manipulating
the free end of the hose relative to the vessel deck. In-
stead, the system may further comprise means for dis-
placing the free hose end. For example, the means for
displacing the free end of the hose may be constituted
by a support arm having one end movably supported to
a frame of the system and another end configured for
supporting the free end of the hose.

[0029] The support arm may be composed of only one
joint, but preferably itis configured from at least two joints
hingedly connected to each other. For example, a first
joint has a first end pivotably coupled to a supporting
foundation and a second end hingedly coupled to a first
end of a second joint, the second joint having its second
end releasably coupled to the free end of the hose.
[0030] There are other conceivable configurations of
the support arm. For example, one of the joints or even
the entire support arm could be constituted by a telescop-
ic structure so as to allow for a linear translational move-
ment.

[0031] The hose reel system of the invention may fur-
ther comprise means associated with at least one of the
hose reels for determining the torque acting on the hose
reel, e.g. in a mechanical manner. The torque determin-
ing means include a torque arm which is mounted to a
gearbox of the hose reel at or near its one end and an-
chored to a drive frame of the hose reel at or near its
other end via a load pin, so that by measuring the force
applied to the load pin, the torque acting on the drum can
be determined, considering the radius of the torque arm.
The torque determining means can be of use in connec-
tion with a safety system which, if an excessive tensile
force acts on the hose, provides additional hose length
by further unwinding the hose.

[0032] The system of the present invention may in-
clude a hose guide chute which is designed to provide a
radius for hose deployment and retrieval, eliminating
damages suffered from sharp edges. The chute is spe-
cifically designed to place the hose end in such a position
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that jetty operator would be able to hook the hose end
with vessel crane. Standard reels on e.g. oil rigs have
rather been designed to deploy the hose vertically down
to the vessel. Without this chute, the hook operation with-
in the steel structure would not be possible or the jetty
operator would need to work under an extreme fall danger
in order to reach the hose end.

[0033] The system may be a modular system so that
individual reels can be added or removed as needed.
[0034] The reels may be covered by a housing and/or
a roof for protecting the coiled hose(s).

[0035] In order to avoid abrasion and other damages,
alsowhere the hoses intercross, the hose(s) may be cov-
ered by means of a spiral plastic layer which can be re-
placed if need be.

Brief Description of the Drawings

[0036] In the attached drawings,

Figure 1 shows a conventional hose loading station;

Figure 2 illustrates a hose loading station according
to a first embodiment of the present invention;

Figures 3a through 3h show a hose loading station
according to a second embodiment of the present
invention, including an articulated arm for use in a
hose loading station of the present invention, where-
in Figure 3a is a perspective view, Figure 3bis a front
elevational view, Figure 3c is a side view along the
section C-C in Figure 3b, Figure 3d is a side view
along the section B-B in Figure 3b, Figure 3e is a
side view along the section A-A in Figure 3b, Figure
3f is a top view with the roof omitted, Figure 3g is a
side view, and Figure 3h is a rear elevational view;

Figure 4 illustrates a gearbox 30 for providing rota-
tion to one of the reels of a hose reel system accord-
ing to the invention;

Figure 5 is a front view of a torque arm and load pin
of the system of Figure 4;

Figure 6 shows how the driving coupling between
the hose reel and the gearbox 30 would be effected;

Figure 7 shows the mounting of an encoder assem-
bly 50; and

Figures 8athrough 8c are overview drawings which
illustrate where the arrangements shown in Figures
4 through 7 relative to a hose reel in a hose loading
station according to a third embodiment of the
present invention, wherein Figure 8a is a side view,
Figure 8bis afrontview, and Figure 8cis a plan view.
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Detailed Description of Embodiments of the Inven-
tion

[0037] Figure 1 shows a conventional hose reel sys-
tem. The conventional system includes a frame 1’ which
provides rotatable support for a series of hose reels 10'.
On each of the reels 10, one or several fluid transfer
hoses 11’ are wound up. In the case shown in Figure 1’,
three single reels and one double reel are provided. Ad-
jacent each reel 10’, the frame 1’ further includes a plat-
form 2’ for an operator to stand on, surrounded by a re-
spective rail 3’. Free ends of the hoses 11’ are designated
12

[0038] Figure 2 shows a hose reel system according
to a first embodiment of the present invention. The sys-
tem is configured for the transfer of fluid from a ship to
the shore or vice versa at an industrial harbour. The sys-
temincludes a frame 1 in the form of a framework of steel
struts which provides rotatable support for a series of
hose reels 10. On each of the reels 10, one or several
fluid transfer hoses (not shown) can be wound up. In the
case shown in Figure 2, two double reels and one single
reel are provided.

[0039] The system may be a modular system so that
individual reels can be added or removed as needed.
Adjacent each reel 10, the frame 1 further includes a
platform 2 for an operator to stand on, surrounded by a
respective rail 3. Of note, each of the platforms 2 extends
by a distance D beyond lower parts of the frame 1 which
are located below the platform 2, including e.g. a lower
deck4. This distance D is dimensioned in order to provide
sufficient space for the operator to grab and hoist the
hose end. The circumstances at the jetty where the hose
reel station is placed is also taken into account when
dimensioning the distance D; in particular, if the distance
D becomes too large, there is a risk of a vessel impacting
the platform 2. On the other hand, the vertical location of
the platform 2 relative to the associated reel 10 is chosen
so as to allow operator to safely hoist the hose end without
running the risk of falling down the platform 2.

[0040] The system further includes a hose guide chute
13 for each of the hoses, which is designed to provide a
radius for hose deployment and retrieval, eliminating
damages suffered from sharp edges. The chutes are spe-
cifically designed to place the respective hose endin such
a position that the jetty operator would be able to hook
the hose end with a vessel crane. The chutes 13 also
prevent the hose ends from clashing with the lower parts
of the hose reel station, e.g. the lower deck 4, and they
may include means for securing the hose ends when not
in operation.

[0041] The hose reels 10 are covered by a protective
roof 14.
[0042] In order to initiate the fluid transfer, a coupling

atthe free end of the hose 12 is connected with amanifold
on the deck of the vessel (not shown). In order to manip-
ulate the free end of the hose 12 accordingly and to move
it to the specific location on the vessel deck, the solution
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of the present invention dispenses with the use of on-
shore cranes. In accordance with the invention, either a
crane onboard the vesselis used, orthe hosereel system
is equipped with a means for moving the hose ends about
the deck of the vessel. For example, at least one articu-
lated arm could be used, as it is the case with a second
embodiment of the present invention which will now be
described with reference to Figures 3a through 3h and
is otherwise, i.e. apart from the articulated arm(s), con-
structed in a similar manner as the first embodiment.
[0043] Figures 3athrough 3hillustrate a hose reel sys-
tem according to a second embodiment of the present
invention. In this sequence of Figures, Figures 3c through
3e eachillustrate a respective articulated arm of the hose
loading station shown in Figures 3a and 3b: Figures 3c,
3d and 3e are side views along the sections C-C, B-B
and A-A, respectively, in Figure 3b. Consequently, the
arm shown in Figure 3c is the one illustrated in the center
of Figure 3b, which is in a stored position or stand-by
position. In contrast, the arm shown in Figure 3d has
been partly extended by operating the associated tele-
scopic bars 27 and 28, and the arm in Figure 3e has been
fully extended by means of its telescopic bars 27 and 28.
[0044] Withreference to e.g. Figure 3e, which is a side
view along the section A-A in Figure 3b, the hose reel
system again includes a frame 1 comprising platforms 2
equipped with rails 3 (only one platform and rail being
visible in this sectional view). The frame 1 provides ro-
tatable support for a series of hose reels 10 (one reel
being visible) on which respective hoses 11 are wound.
The Figure further illustrates a pipe 15 joined to the hose
11 in order to transfer fluids between the shore, where
the hose reel is installed, and a vessel, which would be
located where the free end 12 of the hose 11 is positioned.
In order to move the hose end 12 about the deck of the
vessel towards the location where the hose end 12 is
coupled with a manifold of the vessel, the hose reel sys-
tem is provided with an articulated arm 20. The arm 20
is composed of two joints 22 and 23. The first joint 21
has a first end hingedly connected to a supporting foun-
dation 21 of the arm 20, and a second end hingedly con-
nected to a first end of the second joint 23 via a hinge
24. The second end of the second joint 23 is provided
with a support bracket 25 for supporting the free end 12
of the hose 11.

[0045] A bridge bar 26 is hingedly connected between
the first 21 and second joints 22 of the arm 20, with the
opposed ends of the bridge bar 26 being coupled to the
joints 21, 22 about halfway between the ends of each
joint 21, 22. The bridge bar 26 provides support for the
extended length of the hose 11.

[0046] In order to actuate the arm 20 and change the
position of the support bracket 25 carrying the free hose
end 12, the arm 20 is provided with two telescopic bars
27 and 28. The first telescopic bar 27 is coupled between
the supporting foundation 21 and the first joint 22 of the
arm 20 in order to pivot the first joint 22 relative to the
supporting foundation 21. The second telescopic bar 28
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is coupled between the first joint 22 and the hinge 24 in
order to pivot the second joint 23 relative to the first joint
22.

[0047] For winding and unwinding the hoses on the
reels, the fluid transfer system may employ a hydraulic
system which is operated by remote control (e.g. WiFi
remote control). The remote control makes it possible for
an operator to actuate the reels not only when on the
shore, but also while standing on the deck of the vessel.
Being able to remotely actuate the reels to wind and un-
wind each individual hose is particularly advantageous
at a harbour, since it allows operating the onshore reels
while the operator stands on the deck of the vessel. When
hose reels are used on an oil rig, the operator is on the
oil rig anyway so that there is no actual need to remotely
control the hose reels.

[0048] The remote controller, e.g. WiFi remote control-
ler, would be capable of operating each hose reel 10
and/or the associated hose end displacement means in-
dividually, e.g. the respective articulated arm in the sec-
ond embodiment just described. A selector would be pro-
vided to choose the hose reel 10 to be operated. There
could be two separate operating means (e.g. joysticks)
for winding out the hose and for moving the associated
articulated arm, respectively.

[0049] In order to avoid abrasion and other damages,
also where the hoses intercross, the hoses may be cov-
ered by means of a spiral plastic layer which can be re-
placed if need be.

[0050] The system may employ a safety system which
detects an excessive tensile force acting on the hose and
provides additional hose length by further unwinding the
hose. Such tensile forces could result from conditions
which are specific at a harbour, in particular the vessel
sinking with the sea level due to low tide, or because the
vessel’s floatation depth increases when the vessel is
being loaded.

[0051] The mode of operation of one embodiment of
such a safety system will be described with reference to
Figures 4 through 7.

[0052] Figure 4 illustrates a gearbox 30 for providing
rotation to one of the reels of a hose reel system, e.g.
the system shown in Figure 2 (first embodiment of the
present invention), the one shown in Figures 3a through
3h (second embodiment of the present invention) or the
one shown in Figures 8a through 8c described further
below (third embodiment of the present invention). Each
reel of the hose reel system would be equipped with a
gearbox 30 as shown in Figure 4. The frame 1 of the
system is illustrated in Figure 4. The hose reel as such
would be located on the left hand side in this drawing and
coupled to the gearbox 30 and the drive shaft, a free end
of which is illustrated at 34, in a manner described further
below with reference to Figure 6.

[0053] A torque arm 32 is mounted to the gearbox 30
at its one end. At its other end, the torque arm 32 is an-
chored to the drive frame 1 via a load pin 33. Any pull on
the drum equates to a torque on the drum, and this torque
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is transferred through the gearbox 30 to the torque arm
32 and further to the load pin 33. In the present embod-
iment, the load pin 33 has an axis which is parallel to a
longitudinal axis of the drive shaft. By measuring the force
applied to the load pin 33, the torque acting on the drum
can be determined, considering the radius of the torque
arm. The load pin 33 could, for example, send an elec-
trical signal of e.g. 4 to 20 mA to a PLC (programmable
logic controller) which in turn determines the force acting
upon it and then if necessary releases the reel brakes.
[0054] Figure 5is a front view of the torque arm 32 and
load pin 33. Figure 6 shows how the driving coupling
between the hose reel and the gearbox 30 would be ef-
fected. Reference numeral 40 designates a reel side
frame, which is coupled to the free end 34 of the drive
shaft via a slew ring 41 and pinion 42.

[0055] In order to observe the maximum and minimum
deployment positions of the hose, the system further in-
cludes an encoder assembly 50 which engages with the
slew ring 41 via a pinion 52 (cf. Figure 7). The hose is
wrapped around the drum in single turn in multilayers so
that end points can be set. The encoder assembly 50
essentially counts the number of revolutions of the hose
reel from a set datum. This information is interpreted via
the PLC so thatthe hose paid outis monitored at all times.
The reel will stop when the hose is almost completely
paid out, and at that point an operator will take over to
make final adjustments if necessary.

[0056] If an overload situation occurs during operation
of one of the hose reels, as measured by the associated
load pin 33, the system will automatically release the as-
sociated reel brake (shown at 35 in Figure 4) to further
unwind the hose. Once the load is reduced, the reel brake
35 willre-apply. This can continue until maximum deploy-
ment position of the hose is reached, as measured by
the encoder assembly 50.

[0057] Finally, Figures 8a through 8c are overview
drawings which illustrate a safety system as shown in
Figures 4 through 7 relative to a hose reel in a hose load-
ing station according to a third embodiment of the present
invention. Figure 8a is a side view, Figure 8b is a front
view, and Figure 8c is a plan view of the third embodi-
ment. Of note, in Figures 8a through 8¢, the safety system
shown in Figures 4 through 7 is shown in connection with
the third embodiment of the present invention, but the
safety system could as well be provided in the first or the
second embodiment of the present invention.

[0058] In the side view of Figure 8a, the location of the
encoder assembly 50, torque arm 32 and load pin 33 of
the safety system are shown, as explained further above
with reference to Figures 4 to 7. Figure 8b shows that
each of the hose reels (six in this embodiment) is
equipped with a gearbox 30 and reel brake 35 as de-
scribed further above. Figure 8c illustrates the location
of the gearbox 30, brake 35 and encoder assembly 50
once again in plan view.
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Claims

1. A method for transferring a fluid between a vessel
and an on shore installation, in particular at an in-
dustrial harbour, the method including the steps of

- providing at least one fluid transfer hose (11),
- winding up the fluid transfer hose (11) on a
hose reel (10) installed onshore,

- actuating the reel (10) to unwind the hose (11),
- displacing a free end (12) of the hose (11) rel-
ative to the deck of the vessel, and

- connecting the free hose end (12) to a mating
equipment on the deck of the vessel.

2. The method of claim 1, in which the displacing of the
free end (12) of the hose (11) is performed without
the use of onshore cranes.

3. The method of claim 1 or 2, in which the displacing
of the free end (12) of the hose (11) is performed by
means of a crane installed on the vessel.

4. The method of any one of the preceding claims, in
which the displacing of the free end (12) of the hose
(11) is performed by means of an articulated arm
(20), the arm (20) preferably being provided adjacent
to the hose reel (10).

5. The method of any one of the preceding claims, in
which the winding and unwinding of the hose (11) is
controlled by means of a remote control system, e.g.
a WiFi remote control system.

6. The method of any one of the preceding claims, fur-
ther comprising the steps of

- applying a reel brake (35) in order to prevent
the hose reel (10) from rotating,

- monitoring a tensile force acting on the hose
(11) or a resulting torque acting on the hose reel
(10), respectively, in a state in which the reel
brake (35) is applied,

- releasing the reel brake (35) to provide addi-
tional hose length by further unwinding the hose
(11) in order to reduce the tensile force, and

- re-applying the reel brake (35).

7. The method of claim 6, in which the tensile force on
the hose (11) is determined by means of hydraulic
pressure sensors detecting a hydraulic pressure re-
lated with the torque acting on the reel (10).

8. The method of claim 6, in which the tensile force on
the hose (11) is determined by mechanically deter-

mining the torque acting on the reel (10).

9. The method of any one of claims 6 to 8, in which the
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provision of the additional hose length is only effect-
ed between a maximum and a minimum deployment
position of the hose (11), as determined by means
of an encoder assembly (50).

A hose reel system for use in the method of any one
of claims 1 to 9 for transferring a fluid between a
vessel and an on shore installation, the system in-
cluding

- at least one fluid transfer hose (11), and
- at least one hose reel (10) installed onshore
for winding up and unwinding the hose (11).

The hose reel system of claim 10, further comprising
means for displacing a free end (12) of the hose (11)
relative to the deck of a vessel.

The hose reel system of claim 11, in which the means
for displacing the free end (12) of the hose (11) are
constituted by a support arm (20) having one end
movably supported to a frame (1) of the hose reel
system and another end configured for supporting
the free end (12) of the hose (11).

The hose reel system of claim 12, wherein the sup-
port arm (20) is configured from at least two joints
(22, 23) hingedly connected to each other, in partic-
ular from a first joint (22) which has a first end pivot-
ably coupled to a supporting foundation (21) of the
arm (20) and a second end hingedly coupled to a
first end of a second joint (23) of the arm (20), the
second joint (23) having its second end releasably
coupled to the free end (12) of the hose (11).

The hose reel system of any one of claims 10 to 13,
further comprising means associated with at least
one of the hose reels (10) for determining the torque
acting on the hose reel (10), e.g. in a mechanical
manner.

The hose reel system of claim 14, wherein the torque
determining means include a torque arm (32) which
is mounted to a gearbox (30) of the hose reel (10)
and anchored to a drive frame (1) of the hose reel
(10) via aload pin 33, so that by measuring the force
applied to the load pin (33), the torque acting on the
drum can be determined, considering the radius of
the torque arm (32).
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