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A LOADING/UNLOADING BUOY

The present invention relates to a bu-oy for use in loading or
unloading of a flowable medium, especially oil, comprising an outer buoyancy
member arranged to be introduced and secured in a submerged downwardly
open receiving space in a floating vessel, and a central member rotatably
mounted in the outer member, which central member is intended for
anchoring to the sea bed and is arranged for passage of medium between a
transfer line which, in operation, is coupled to the lower end of the central
member and a tube system on the vessel.

A buoy of the above-mentioned type is disclosed in the
international patent application No. PCT/NO92/00056, (Canadian Patent
Application No. 2124435). With the buoy according to this prior application,
the floating vessel, when the buoy is placed in the receiving space thereof, is
rigidly attached to the outer buoyancy member of the buoy and is rotatable
about the central member which is anchored to the sea bed by means of a
suitable anchoring system, and the buoy itself thus constitutes a rotating body
(turret). When connecting the buoy, this is pulled up into the receiving space
of the vessel by a winch means on the vessel and an associated pick-up line
which is connected to the submerged buoy to carry out the pulling. Thereafter
the buoy is secured by means of a locking mechanism in the receiving space.

This buoy structure entails a number of substantial
advantageous in relation to previously known buoy loading systems. Thus,
connection and disconnection between vessel and buoy can be carried out In
a simple and quick manner, even in bad weather with relatively high waves.
Further, the buoy may remain connected to the vessel in all weathers, a quick
disconnection being able to be carried out if a weather limitation should be
exceeded.

The buoy according to the prior application broadly has a fiat
underside, something which results in that the buoy becomes more movement
sensitive than necessary, under the influence of wave and current forces in

the water. Said buoy shape also results in that the fastening points for the
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transfer line and for the anchoring lines of the buoy are located adjacent to
the flat underside of the buoy, something which has appeared to be less
favourable in practice.

Thus, it is an object of an aspect of the invention to provide a
buoy of the stated type which has improved hydrodynamic and hydrostatic
properties, and which is simultaneously designed such that the fastening point
for the transfer line, and preferably also the fastening points for the anchor
lines, are lowered to a lower level in relation to the outer buoyancy member of
the buoy.

Another object of an aspect of the invention is to provide a buoy
structure giving the possibility for arrangement of one or more buoyancy
chambers in the central member of the buoy, in addition to buoyancy
chambers in the outer buoyancy member of the buoy.

For the achievement of the above-mentioned objects there is
provided a buoy of the introductorily stated type which, according to the
invention, is characterized in that the central member is provided with a lower
extension body having an outer peripheral portion abutting on and essentially
corresponding to the outer periphery of the adjacent end of the outer
buoyancy member, and having a lower portion which is downwardly tapering
from the outer peripheral portion.

In that the central member of the buoy has a lower extension
body which is shaped in the stated manner, there is obtained a hydrodynamic
shape resulting in less movement of the buoy in the water, because of waves
and underwater currents, both when the submerged buoy is located at the
lowest level, and during the connecting phase, and in addition there is
achieved that the buoy more easily falls out and is released from the receiving
space when disconnecting the buoy.

In an advantageous embodiment of the buoy according to the
invention a number of fastening means for securing the upper ends of
anchoring lines for the anchoring of the buoy are fastened at intervals along
the periphery of the outer peripheral portion of the extension body. In that the
fastening points for the anchor lines are fastened to the outer periphery of the
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buoy, direct access from the surface is achieved, so that inspection,
maintenance and replacement are simplified.

According to another advantageous embodiment, the extension
body comprises at least one buoyancy chamber for buoyancy or ballast
material, and the buoyancy chamber or chambers preferably is/are arranged
to be able to be filled or emptied, so that the buoyancy may be varied
according to requirement. Auxiliary buoyancy will also be able to be
introduced, so that the buoy may be brought up to the surface without any
need for a pick-up line.

Further aspects of the invention are as follows:

A buoy for use in loading or unloading of a flowable medium,
especially oil, comprising an outer buoyancy member arranged to be
introduced and secured in a submerged downwardly open receiving space in
a floating vessel, said outer buoyancy member having an at least partly
upwardly tapering shape for mating with the receiving space, and an upwardly
tapering lower surface, a central member rotatably mounted in said outer
member, which central member is intended for anchoring to the sea bed ana
is arranged for passage of medium between a transfer line which, in
operation, is coupled to the lower end of said central member and a tube
system on the vessel, wherein said central member is provided with a lower
extension body having an outer peripheral portion with an upwardly tapering
upper surface abutting on and essentially corresponding to the upwardly
tapering lower surface, of said outer buoyancy member, and having a lower
portion which is downwardly tapering from said outer peripheral portion, said
lower extension body comprising at least one buoyancy chamber for receiving
buoyancy or ballast material.

A buoy for use in loading or unloading of a flowable medium,
especially oil, comprising an outer buoyancy member arranged {0 be
introduced and secured in a submerged downwardly open receiving space In
a floating vessel, said outer buoyancy member having an at least partly
upwardly tapering shape for mating with the receiving space, with a fender

means on at least an upper portion of its outer surface, said fender means
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consisting of a layer of elastic material, such as rubber, which is applied to
said upper portion of said surface of said outer member, and a central
member rotatably mounted in said outer member, which central member is
intended for anchoring to the sea bed and is arranged for passage of medium
between a transfer line which, in operation, is coupled to the lower end of said
central member and a tube system on the vessel, wherein said central
member is provided with a lower extension body having an outer peripheral
portion abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving
buoyancy or ballast material.

A buoy for use in loading or unloading of a flowable medium,
especially oil, comprising an outer buoyancy member arranged to be
introduced and secured in a submerged downwardly open receiving space in
a floating vessel, said outer buoyancy member having an at least partly
upwardly tapering shape for mating with the receiving space, with a fender
means on at least an upper portion of its outer surface, said fender means
comprises a number of longitudinally extending guiding edge elements which
are placed at intervals along the periphery of said surface of said outer
member, and which are covered by a fender-forming material, and a central
member rotatably mounted in said outer member, which central member is
intended for anchoring to the sea bed and is arranged for passage of medium
between a transfer line which, in operation, is coupled to the lower end of said
central member and a tube system on the vessel, wherein said central
member is provided with a lower extension body having an outer peripheral
portion abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving

buoyancy or ballast material.
A buoy for use in loading or unloading of a flowable medium,
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3b

especially oil, comprising an outer buoyancy member arranged to be
introduced and secured in a submerged downwardly open receiving space in
a floating vessel, said outer buoyancy member having an at least partly
upwardly tapering shape for mating with the receiving space, and a central
member rotatably mounted in said outer member, which central member is
intended for anchoring to the sea bed and is arranged for passage of medium
between a transfer line which, in operation, is coupled to the lower end of said
central member and a tube system on the vessel, wherein said central
member is provided with a lower extension body having an outer peripheral
portion abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving
buoyancy or ballast material, a central replaceable bearing support member
caving a lower radial bearing and an upper axial bearing for supporting said
central member, wherein said central member comprises upper and a lower
hollow stem members which, at the transition to said lower extension body,
are interconnected through a flange element which is arranged for support of
said central member on said outer buoyancy member when said bearing
support member is removed from the buoy.

The invention will be further described below in connection with
an exemplary embodiment with reference to the drawings, wherein

Fig. 1 shows a side view of a buoy according to the invention;

Fig. 2 shows a plan view of the buoy in Fig. 1;

Fig. 3 shows a partly longitudinally sectioned view of the buoy In
Fig. 1;

Fig. 4 shows an enlarged side view of a bearing support

member in the buoy;
Fig. 5 shows a partial side view, partly in section and on an

enlarged scale, of the central member of the buoy; and
Fig. 6 shows a partly sectioned side view, on a further enlarged

scale. of the details of the buoy structure according to Fig. 3.
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The buoy loading system in which the buoy according to the
invention is intended to the be used, is described in the international patent
application No. PCT/NO92/00054 (Canadian Patent Application No.
2124437) and reference is made to said application for a further description of
this system. The fundamental construction and operation of the buoy
correspond to what is disclosed in the aforementioned international
application No. PCT/NO92/00056, and reference is made to this application
for a description of details in this of connection. The following description
therefore largely will be limited to a description of the differences in relation to
the buoy according to the prior application.

The buoy 1 shown in Figs. 1-3 comprises an outer buoyancy
member 2 and a central member 3 which is rotatably mounted in a central,
longitudinally extending opening in the outer member. As appears from Figs.
1 and 2, the buoy in the shown embodiment has a circular peripheral shape,
and the outer buoyancy member 2 has an upwardly tapering conical shape.

The design of the central member 3 is shown more In

o Lm0 A b S G e aiy DTN N e T N St S TG T PR I (1 s brda e Ined dumas oo fnnn 1Tl dd e fee e TRARREE R e e . .



W0 93/22190 PCT/NQO9%3/000670

10

'..,__../

94340 \2 4 e

detail in the sectional view in Fig. 3 and in the enlarged views
in Figs. 3 and 6. The central member comprises a hollow shaft or
stem member 4 which is mounted in the outer member 2 by means of
a replaceable bearing support member 5 carrying a lower radial
bearing 6 and an upper axial bearing 7. When required, the
bearing support member 5 may be lifted up from the outer member
2 for inspection and possible replacement of parts (see Fig. 4),

in principle in a corresponding manner to that of the buoy

-ac_cording to the aforementioned application. Further, the central

member is provided with a lower extension body 8 having an outer

  _peripheral portion 9jbordaring on and shaped in accordance with

15

the outer periphery of the adjacent end portion 10 of the outer

member 2, and hav’i'ng a lower pOrtion 11l which 1is dovwvnwardly

conloally taperlng from tha outer peripheral portion 9.
. number of fastenlng means 12 for securing of the
upper ends of anchoring llnes 13 for anchoring of the buoy are

_fastened at equal angular intervals along the periphery of the

"~_'peripheral portion 9 of the extension body 8. In the illustrated

20

case there ara'shown elght such_fastanlng means in the form of

lugs 12 haVing holes for receiving bolts for the fastening

 Vconnect1on members 14 at the ends of a corresponding number of

':   anchoring lmnes 13.

.25

‘The outer buoyancy mambar 2 %s well as the extension

'body 8 are constructad from sheet or plate elements, as shown in
”F’igs. 3 and 6. Thus ‘the outer member 2 in the illustrated

ERES --embod:x.ment comprs.ses an inner plata cylinder 15 surrounding the

.’ a ‘:bearing support mamber 5, an outer plate cylinder 16 which is

 ‘7;ooax1al with.the inner plate cyllnder 15, outer truncated-cone-

30

S .shaped plate members 17, 18, and transversely extending plate

elements 19, 20, Zl'arranged between the first-mentioned plate

'.elamants« and -'“c:'.onneotedthareto by welding. In its upper portion

38

'~ the outer member 2 further comprises a pair of truncated-cone-
o B s:haped plate members 22 ‘,. 23 which, at their inner periphery, are
b ..'.fastened' to the iﬁoer plate cylinder 15 and at their outer
,periphexy are fastened to the upper end portion of the outer
"plate cylinder 16. An upper annular plate 24 forms the top

‘5urface-of the outar.member 2, and a plate cylinder 25 defines
S a space: for the receipt of a per se known spherical joint 26

‘which is mounted at the top of the stem member 4 and forms a
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flexible transition to a swivel means (not shown) for connection
to the tube system on the vessel where the buoy in operation is
connected, as described in the aforementioned application.

To the u‘pper portion of the plate cylinder 16 there is
also fastened a ring or annular element 27 forming a collar

“having a downwards fao:.ng abutment edge 28 for engagement with
locking elements forma.ng part of a locking mechanism which will
be arranged in the reoelv:.ng space on the vessel in question, for
'releasable lock:t.ng of the outer member of +the buoy in the

rec:eivn.ng spac:e as desor:.bed :Ln the aforementioned application.
By means of the descrlbed plate arrangement, the outer

-member 2 is d:wided into a number of chambers which, in a mannex
_ynot further shown . may be arranged to be filled with or emptied
of buoyancy or ballast materlal ac*cord:.ng to requirement. It will
‘be clear that the described arrangement only represents an

: example ' and that the construct:.on may be varied in many

-  different ways.*'
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The lower port:.on of the outer buoyancy member 2 forms

a cone mmﬂ:er 29 whioh is constructed to be able to transfer the
._;{oocurrlng horizontal forces from the anchor lines 13 to the
iffjlderfvessel hull in question..For thlS purpose there may be arranged

r-_strengthen:z.ng elements in the form of e.g. a number radially

%

< extendlng beams or plates (not further shown).

At its upper end the outer buoyancy member is also

'-..'provided with an extens:.on port:.on constituted by the above-

s ..,mentn.oned end port::.on 10 This portion essentially is formed from
fji)j;é;jfa pair of conoentrlc plate oyllnders '35, 36 which are fastened
',f"*iby wel d:x.ng to an annul ar top pl ate 3 7 and a lower truncated-cone-
:l?t:terrshaped plate 38 At the central opening of the truncated-cone-
dp|\  shaped plate 38 there is arranged an annular carrler flange 3%
) _’...for supportz.ng the central member 3 when requn.red as described

;e .:.constitutlng an extenss.on of and being fastened to the upper stem
" member 4 through a flange element 46 and a hub element 47 which

is connected thereto and ils adapted to receive the rad:x.al bearing
6 For assembly purposes the flange element 46 comprises a flange
r:x.ng 48 whic:h is fastened to the flange element by a number of

Al ““W*WW\““M -
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screws 49, as suggested in Fig. 5. The flange element 46 with the |

flange ring 48 are arranged to support and retain the entire

central member 3 when the bearing support member 5 with the
bearing 6 is removed from the buoy. The flange ring 48 then 1is
supported by the above-mentioned carrier flange 39, and the
sealing ring 50 shown in Fig. 6 prevents that surrounding water
in this situation penetrates between the carrier flange and the
flange ring.

Further, the extension'body 8 is constructed from an
inner plate cylinder 51 and an outer plate cylinder 52 coaxial
therewith, an upper' truncated~cone-shaped plate member 53
extending parallel "wi.'th the plate member 38, and a lower

truncated-cone-wshaped plate member 54 consequently forming the

downwardly com.cally taperlng por“t:;z.on 11 of the extension body.

These plate elements are comected +to each other by weldilng.
Further, the extension body is stiffened by means of a number of
radially extending pla't:e elements 55 which are welded to an upper

o port:.cn of the lower stem member 45 and to the flange element 46.

20

29

The descrlbed plate arrangement divides the extension

body 8 in several waterwtlght chambers, e.g. 56 in Fig. 3, for

the recelpt of buoyancy or ballast material. These chambers may

.."'be provn.ded w:.th suitable means (not shown) to be filled with or

empt:x.ed of buoyancy or ballast material® as required. For example,

there may be arranged sultable valves Or cocks for filling or
discharge of air or water. 'I'he extension body may be additionally

| ‘ segmented for example by means of rad:.ally and axially extending

30

o pla‘tes, for dn.,visn.on into add:z.t:.onal mutually separated chambers,
. to ensure a deszred buoyancy also if a leakage should occur in

= one or more of the chambers.'

The lower end of the lower stem member 45 is adapted

- .",'58“,' 'as shown in Figs. .1' and 3.

As best shown in Fig. l +he outer buoyancy member 2 of

'the buoy in its upper portlon is provided with a fender means 59.
‘ Th::.s consists of a layer of an elastic material which, in the

R area in question, is applied to the surface of the outer member.
A suitable material is rubber which may be applied by wvul-

canization. By means of such a fender means the buoy is protected

ar g
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against possible damage in connection with introduction of the

buoy into the recelving space in the vessel in question.

i
)
:

The fender means may be designed in different «zys and

S - Wl

may e.g. comprise a number of longitudinally extending Jguiding
' 5 edge elements (not' shown) which are placed at suitable intervals
along the periphery of the surface of the ocuter member, and which
are covered by a poss:Lbly replaceable fender-forming material.

By the use of such guld:mg edge elements having a suitable
o strength the outer plate element 18 poss:.bly may be omitted, the

,.,".19, _buoyancy materz.al being able to consist of a suitable foam

E _'plast:x.c or cast glass f:.bre mater:.al which 1s reinforced by said

"P L edge elements.'y'

As fur“t:her shown n.n. F:.gs. ' 1" and 3, and in a correspon-

S "-'%d:t.ng manner to ‘that shown :Ln the aforementioned lnternatlonal

.,: | 15 liappllcatn.on No. PCT/N092/00056 the buoy l is provided with a so-
 called llftlng br:.dle 60 wh:n.ch is fastened to the upper part of

.,if,,-.‘._the buoy and consists of a number of lines 61 (three lines in the
;shown case) f orming a cone contour formn.ng an upper extension of
the com.c.al shape of the buoy At its upper end the 1i fting
"".'_"_';.26"br:1.dle 60 lS connected through a yoke 62 to a pick-up line 63 for

;hoisting and 1ntroduct3.on :1.n'1:o the rece:.v:Lng space of the vessel.

A '-._"I'h:Ls arrangement is advantageous for contr:.buting t¢ introduction

3

o:f:' the buoy into the rece:x_vn.ng space in a safe and correct
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CLAIMS:

1. A buoy for use in loading or unloading of a flowable medium, especially
oll, comprising an outer buoyancy member arranged to be introduced and
secured In a submerged downwardly open receiving space in a floating
vessel, said outer buoyancy member having an at least partly upwardly
tapering shape for mating with the receiving space, and an upwardly tapering
lower surface, a central member rotatably mounted in said outer member,
which central member is intended for anchoring to the sea bed and is
arranged for passage of medium between a transfer line which, in operation,
is coupled to the lower end of said central member and a tube system on the
vessel, wherein said central member is provided with a lower extension body
having an outer peripheral portion with an upwardly tapering upper surface
abutting on and essentially corresponding to the upwardly tapering lower
surface, of said outer buoyancy member, and having a lower portion which is
downwardly tapering from said outer peripheral portion, said lower extension
body comprising at least one buoyancy chamber for receiving buoyancy or
ballast material.

2. A buoy according to Claim 1, wherein said outer buoyancy member
has an essentially circular peripheral shape and an at least partly upwardly
tapering conical shape, and said lower portion of said extension body is

downwardly conically tapering.

3. A buoy according to Claim 1, wherein a number of fastening means for
fastening upper ends of anchoring lines for anchoring of the buoy are
fastened at intervals along the periphery of said outer peripheral portion of
said lower extension body between said upwardly tapering upper surface and

said downwardly tapering lower portion.

4. A buoy according to Claim 2, wherein said outer buoyancy member at

its lower end has an essentially axially extending extension portion extending

. N s bt e M TEENE 4
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between said adjacent conical portion of said outer member and said outer
peripheral portion of said lower extension body.

5. A buoy according to Claim 1 wherein said at least one buoyancy
chamber is arranged to be able to be filled with or emptied of buoyancy or

ballast material according to requirement.

6. A buoy according to Claim 1 wherein said lower extension body Is
segmented, so as to form several watertight chambers.

7. A buoy according to Claim 1, wherein said outer buoyancy member Is
provided with a fender means on at least an upper portion of its outer surface.

8. A buoy for use in loading or unloading of a flowable medium, especially
oil, comprising an outer buoyancy member arranged to be introduced and
secured in a submerged downwardly open receiving space in a floating
vessel, said outer buoyancy member having an at least partly upwardly
tapering shape for mating with the receiving space, with a fender means on at
least an upper portion of its outer surface, said fender means consisting of a
layer of elastic material, such as rubber, which is applied to said upper portion
of said surface of said outer member, and a central member rotatably
mounted in said outer member, which central member is intended for
anchoring to the sea bed and is arranged for passage of medium between a
transfer line which, in operation, is coupled to the lower end of said central
member and a tube system on the vessel, wherein said central member is
provided with a lower extension body having an outer peripheral portion
abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving

buoyancy or ballast material.
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9. A buoy for use in loading or unloading of a flowable medium, especially
oil, comprising an outer buoyancy member arranged to be introduced and
secured in a submerged downwardly open receiving space in a floating
vessel, said outer buoyancy member having an at least partly upwardly
tapering shape for mating with the receiving space, with a fender means on at
least an upper portion of its outer surface, said fender means comprises a
number of longitudinally extending guiding edge elements which are placed at
intervals along the periphery of said surface of said outer member, and which
are covered by a fender-forming material, and a central member rotatably
mounted in said outer member, which central member is intended for
anchoring to the sea bed and is arranged for passage of medium between a
transfer line which, in operation, is coupled to the lower end of said central
member and a tube system on the vessel, wherein said central member is
provided with a lower extension body having an outer peripheral portion
abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving

buoyancy or ballast material.

10. A buoy for use in loading or unloading of a flowable medium, especially
oil, comprising an outer buoyancy member arranged to be introduced and
secured in a submerged downwardly open receiving space in a floating
vessel, said outer buoyancy member having an at least partly upwardly
tapering shape for mating with the receiving space, and a central member
rotatably mounted in said outer member, which central member is intended for
anchoring to the sea bed and is arranged for passage of medium between a
transfer line which, in operation, is coupled to the lower end of said central
member and a tube system on the vessel, wherein said central member is
provided with a lower extension body having an outer peripheral portion
abutting on and essentially corresponding to the outer periphery of an
adjacent end of said outer buoyancy member, and having a lower portion
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which is downwardly tapering from said outer peripheral portion, said lower
extension body comprising at least one buoyancy chamber for receiving
buoyancy or ballast material, a central replaceable bearing support member
caving a lower radial bearing and an upper axial bearing for supporting said
central member, wherein said central member comprises upper and a lower
hollow stem members which, at the transition to said lower extension body,
are interconnected through a flange element which is arranged for support of
said central member on said outer buoyancy member when said bearing

support member is removed from the buoy.
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