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The invention relates to a su-
spension device for an oil conveying
pipe or hose for loading or unloading
of a vessel. The device is cardanic,
and during unloading the oil is con-
ducted towards the cardan centre
from one or both sides along a horiz-
ontal axis (A-A) through one or more
pipe swivels (24) and possibly also
bearings (10, 10’). Thereafter, the oil
flow is diverted and is conducted back
towards the cardan centre along the
second cardan axis (B-B). After hav- |
ing passed the next pipe swivel (5) the 4
oil flow is diverted to the third cardan _,
axis (C-C), and in order to relieve this 8 \
pipe swivel (5) bearings (3, 3, 4, 6) 9
may be arranged coaxially with the
pipe swivel (5). The pipe bend (2) is in
this case suspended in brackets (3, 3')
attached to a cylindrical load cell (4),
which in turn pivots in a beam struc-

ture (6, 8, 8') which is an integral part & )/ / : (o
of the pipe structure (9, 14, 13, 9', 14, y

13’) and which pivots about the first 4 \_/r

cardan axis (A-A). The load cell (4) is / T c',

able to register the hose tension.
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A SUSPENSION DEVICE FOR AN OIL TRANSFERRING PIPE OR HOSE.

The present invention relates to a suspension for an oil

conveying pipe or hose leading to a vessel.

In offshore o0il loading it is common to transfer the oil to
a vessel through a flexible metal pipe or rubber hoses. The
terminations of these are relatively stiff, particularly for
flexible metal pipes. Both the vessel and oil pipe are
subjected to the forces of the sea, which in addition to
variations in the pipe tension also give rise to variations
in the fore and aft and athwartship angle between the pipe
and its coupling to the vessel.

For oil transfer from the stern of a ship to the bow of
another, or from a loading buoy to the bow of a ship, the
variations in fore and aft anglé are largest, and it has
been common to suspend the coupling in the trunk part of a
T-shaped pipe, the transverse part having been suspended in
bearings on both sides. Here, a pipe swivel has been
arranged on one or both sides of the transverse part,
depending upon whether one or both of these parts have been

‘carrying oil.

0il carrying or conveying cardan joints have previously been
used in mooring buoys for vessels, ref. US patents
4.226.204, 4.309.955 and Norwegian patent 146897. These
solutions have been developed in order to transfer mooring
forces, which are much._.larger than the forces in the oil
carrying pipe, and the design of the cardan joints employed
reflects this fact. Furthermore, the geometric principles
for routing the o0il pipes through said cardan joints do not
provide advantageous solutions for the suspension of an oil
carrying pipe or hose to a vessel, not even if the basis for
dimensioning the cardan joints were reduced to the hose

tension at hand.

Vertical or approximately vertical oil carrying pipes from
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the sea floor or submerged buoys normally have a higher
tension than those mentioned in the preceding paragraph, and
hose tension is one of the most important criteria for
determining whether or not the loading must be discontinued

due to bad weather.

Measuring systems based on strain gauges and the like for
hose tension have been included in the supporting structure
for the coupling but it has been difficult to obtain
sufficiently good measuring results since the suspension
structure has been subjected to other factors than the hose
tension. Furthermore, bending moments in the hose have also
influenced the measurements. Bending moments in the hose
have also caused additional loads in some of the claws in
the coupling holding the hose coupler flange.

Therefore, it is very desirable Eo have freedom for the
coupling to perform a pendulum movement in both the fore and
aft and athwartship directions. The possibility to measure
the hose tension is also of major importance. It has been
suggested to use a ball joint suspension but the possible
deflection angle may be too small for a ball joint suspen-
sion to be acceptable. Hose tension measurements can also
be a problem when using ball joint suspensions. The object
of the present invention is a suspension providing freedom
for the coupling to adjust itself in the pipe pulling
direction, such that no bending moment is transferred from
the pipe to the coupling. Furthermore, one aims at

measuring the pipe tension by means of elements included in

the suspension.

This problem has been solved in that a 90° pipe bend at one
end is coupled to an oil carrying rotation swivel, that one
or two plates are welded to the pipe wall at right angles to
the swivel axis, that these plates have a cylindrical bore
coaxially with the swivel, that a cylindrical load cell,
also functioning as a shaft, is arranged in the bore, that
this shaft and the oil carrying rotation swivel are
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suspended in and coupled to an existing pendulum suspension
for an oil carrying pipe in such a manner that the two
pendulum axes are perpendicular, thus forming an oil
carrying cardan joint. The coupling is attached to the
other end of the pipe bend, and it may be of advantage to
arrange the point of application of the force in the load
cell coaxially with the coupling.

The invention will be described below, reference being had
to an advantageous embodiment, while concurrently indicating
alternative embodiments of some of the components.

Figure 1 shows a situation where the oil pipe conveying oil
to the ship approaches vertically from below, while the same
oil pipe in Figure 2 approaches at a lateral angle with
respect to the vertical. The three cardan axes are
designated A-A (horizontal), B-B (horizontal middle
position) and C-C (vertical middle position).

In Figure 1 the pipe conveying oil to the ship may be
flanged directly to the flange 1; however, it is desirable
to have a closing valve for the oil and a quick coupler for

‘the coupling flange on the o0il pipe. Existing systems have

a combined closing valve and quick coupler in this place and
it is therefore logical to attach this coupling to the
flange 1.

The flange 1 is welded to a pipe bend 2, which is suspended
in two brackets 3,3', both being welded to the pipe bend 2.
In their upper ends the brackets 3,3' have bores for a
cylindrical load cell 4, the middle portion of which is
journalled in a vertical beam 6. The other end of the pipe
bend 2 is welded to a flange 15, which is bolted to a pipe
swivel 5. The two brackets 3,3' are bored coaxially with
the pipe swivel 5, such that the pipe‘bend 2 may pivot about
the common axis B-B. The load cell 4 is fixed with respect
to the bracket 3 by means of a locking key 7.
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The vertical beam 6 is welded to a beam structure 8,8',
which in turn is welded to pipe bends 9,9'. These are
welded to end pieces 16,16', having bearing surfaces 10,10'
and end flanges 11,11'. The axis A-A for the bearing
surfaces 10,10' is perpendicular to and coplanar with the
axis B-B. Thus, a cardan suspension is formed for the oil
carrying pipe or hose so that it cannot transmit bending
moments to the suspension on board the vessel. The bearings
in which the bearing surfaces 10,10' rest are not shown.
These bearings are attached to the vessel structure.

The oil flow first passes through the pipe bend 2 and pipe
swivel 5. After the pipe flange 12 the oil flow is divided
in two 180° pipe bends 13,13' and proceeds through two
straight pipes 14,14' and into the two 90° pipe bends 9,9'.
Outside the pipe flanges 11,11' two pipe swivels (not shown)
are connected by means of flanges and the oil passes through
these pipe swivels to the pipe arrangement on board the
vessel. Alternatively, the bearing surfaces 10,10"' can be
the inner rings of pipe swivels. This is a question of

dimensioning of the pipe swivels.

The entire hose force or the major part of the hose force
will be taken up by the load cell.

The cardan suspension for the oil carrying coupling permits
the coupling to swing through the angles D and E about the

axis A-A and the angles F,F' about the axis B-B.

Figure 2 shows a situation where the suspension has pivoted

an angle F about the axis B-B.

Figure 3 is seen parallel to the axis B-B and shows an
embodiment where the oil flow is not divided after passage
of the pipe swivel 5 with the flange 12. The elements
13',14',9',10',11',16"' and 8' from Figure 1 are no longer
present. The structure from the beam 8 is extended through
an extension 17 to the bearing housing 18, having a pivot
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centre in the axis A-A. The support structure for the
trunnion 19 for the bearing housing 18 is continued through
the bracket 21 to the structure 20 of the vessel.

The loads from the bearing housing 23 for the bearing
surface 10 are transmitted through the bracket 22 to the
structure 20 of the vessel. The lower half of the bearing
housings 18, 23 are shown in section.

Figures 4, 5 and 6 are all viewed from above and are drawn
more schematically than Figures 1-3. Also, the figures are
seen parallel to the third cardan axis C-C. Pipe flanges
which are not important for the function, are not included,
and pipe swivels are indicated by an X, while the propor-
tions correspond to Figures 1 - 3. 1In Figures 4-6 the
following details from Figure 1 can be found: Pipe bends 9
and 13, pipe swivel 5 and coupling flange 1 for coupling to
the oil conveying pipe. The bearing surface 10 has been
replaced by a pipe swivel 24, and it will be seen that these
are connected to the vessel 20 by means of brackets 22 (ref.

Figure 3).

"Figures 4 and 5 also show these details from Figure 1: The

straight pipe 14, the pipe bend 2 and the two small brackets
3,3' connecting the pipe bend to the load cell (4 not shown
in these figures). The beam 29 has the same function as the

beams 6,8 in Figure 1.

Figure 4 shows an embodiment where, after the pipe swivel 24
a straight piece of pipe 27 is inserted and having a bearing
26, the housing of which is connected to the vessel 20 by
means of the bracket 21 before the oil flow is diverted in
the bend 9. The beam structure 29 is an integral part of

the pipe bend 9.

Figure 5 shows a similar embodiment but here the bearing 26
is moved closer to the cardan centre and the inner ring of
the bearing 26 is part of a pipe 30 which is coaxial with
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the first cardan axis A-A and is welded to the pipe bend 9.
The beam 29 is extended to the pipe 30 and is welded thereto
and to the pipe bend 9. The straight piece of pipe 27 is
kept in order to increase the distance to the pipe swivel 24

and thereby reduce the stresses thereon.

Figure 6 shows an embodiment that best may be compared to
Figure 1. In both these figures the oil flows from the
suspended o0il pipe through the flange 1 towards the cardan
centre. In Figure 1 the oil flow is diverted in the
direction of the axis B and is thereupon divided and
diverted to two parallel runs in the same direction before
the two oil flows are diverted along the axis A-A in
opposite directions. In Figure 6 the oil in the T-shaped
pipe is diverted and divided into two runs in opposite
directions from the cardan centre along the axis B-B.
Thereupon both runs are diverted to the axis A-A on either

side away from the cardan centre.

The trunk of the T-pipe 28 has the flange 1, and the
transverse part is journalled in the two pipe swivels 5,5'.
The beam structure 31 connects the pipe bend 9 to the pipe

‘bend 13' and, similarly, the beam structure 31' connects the

pipe bend 9' to the pipe bend 13. In this way, all the

structural members pivoting about the first cardan axis A-A
form a rigid structure. This structure becomes very compact
but loses the advantage of the load cell shown in the other

figures.

In order to distinguish the invention with respect to the
prior art, the patent claims define the oil flow during
unloading. As previously noted, for vessels for loading and
unloading oil through a pipe it has been common to suspend

the pipe in a T-pipe which can pivot about an horizontal

axis.
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CLAIMS
1. A suspension device for an o0il conveying pipe or hose

arranged on board a vessel for loading and unloading of oil
and other fluids, the o0il flow during unloading being
conducted along an horizontal axis (A-A) from one or both
sides through one ore more bearings (10,10') pivoting in
bearing housings (23,23') or swivel housings (24,24')
attached (21,22,22') to the vessel (20),

characterized in that the suspension is made cardanic by
letting the o0il flow, after the bearing or bearings
(10,10'), first be diverted (9,9') and then conveyed back
(13,13') in the direction of the cardan centre in runs along
the second cardan axis (B-B) and thereafter be diverted to a
common run (2,28) leading to the oil conveying pipe along
the third cardan axis (C-C) in a direction away from the

cardan centre.

2. A device according to claim 1,

characterized in that the run from the second cardan axis
(B-B) to the third cardan axis (C-C) is constituted by a
pipe bend (2) journalled in a pipe conveying swivel (5) in

‘the second cardan axis (B-B), and that the bend additionally

is journalled on a cylindrical trunnion (4) which is
coaxial with the swivel (5) in one (3) or two (3,3')
bearings attached to the outside wall of the pipe bend (2),
and that the cylindrical trunnion also is journalled to the
pipe structure between the first and second cardan axes.

3. A device according to claim 2,

characterized in that the cylindrical trunnion is a load
cell, known per se, of the type that can measure the force

acting perpendicularly to its axis.

4. A device according to claim 3,

characterized in that the load cell (4) registers only the
force in one direction, and that the load cell is locked (7)
with respect to the pipe bend (2) in order for the
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registering direction of the load cell to be parallel to the
flow direction (C-C) for the o0il where it is conducted out

of the suspension during unloading.

5. A device according to one of the preceding claims where
the oil flow is conducted into the suspension from one side
through a bearing (10,23,24),

characterized in that a second bearing (18,19,26) is
arranged coaxially with the first bearing (10,23,24).

6. A device according to claim 5,

characterized in that the second bearing (26) is arranged on
the same straight piece of pipe (27) as the first bearing
(24) before the o0il flow is diverted from the first cardan

axis (A-A).

7. A device according to claim 5,
characterized in that the second bearing (26) is arranged
between the diversion (9) of the oil flow from the first

cardan axis (A-A) and the cardan centre.

8. A device according to claim 5,
characterized in that the second bearing (18,19) is arranged
on the opposite side of the cardan centre with respect to

the first bearing (10,23).

9. A device according to claim 1,

characterized in that the oil is introduced in two runs and
that the first diversion (9,9') is made to the opposite side
and that the flow thus is conducted back (13,13') towards
the cardan centre from two sides, and that beam structures
(31,31') connect the pipe bends (9-13',9'-13) so that these
form a rigid unit pivoting about the first cardan axis (A-

A).
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