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(57] ABSTRACT

A method and apparatus for mooring floating vessels
(e.g. ships) generally over a fixed location on the water
bottom. The vessels are provided with guide means
(e.g. a track) which encircle the hull of the vessel along
a line which is spaced at or above the Plimsoll line and
at or below the top edge of the hull. A plurality of
movable carriages are carried by the guide means for
separately attaching a plurality of anchor lines to the
hull and for controlling the length thereof. Means are
provided for selectively positioning the carnages at
desired points along the track.

8 Claims, 5 Drawing Figures
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METHOD AND APPARATUS FOR MOORING
FLOATING VESSELS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

BACKGROUND OF THE INVENTION

Often it is desired to moor a ship or other buoyant
Sfloating structure generally over a fixed location on the
water bottom. This is particularly true in off-shore well
drilling operations and is especially difficult to accom-
plish in deep water. Further, as wind direction and wind
intensity change, it is often necessary or desirable to
re-orient floating vessels to face into the wind or in
some other desired direction while maintaining a posi-
tion generally over the fixed location on the water bot-
tom.

A variety of mooring methods and apparatus have
been used and described in the literature. Some methods
involve elaborate schemes of positioning anchors and
anchor lines. Another method involves the use of air
cushioning devices and a circular superdeck. Other
methods envision the use of a well which extends verti-
cally through the vessel and through which are passed
a plurality of anchor lines.

The following patents tllustrate various types of ship
mooring methods and apparatus.

U.S. Pat. No. Issued Class Inventor
3,191,201 6-29-65 9/8 Richardson et al.
3,461,828 B-19-69 114/.5 Bielstein
3,525,312 8-25-70 114/.5 Beck et al.
3,590,407 7-6-71 9/8 Bratiann et al.
3,552,343 1-5-71 114/.5 Scott
3,620,181 11-16-71 114/.5 Naczkowski
3,583,154 6-8-71 1147206 Flickinger
2,919,671 1-5-60 1147230 Knapp et al.
3,440,671 4-29-69 9/8 Smulders
10-18-66 114/.5 Richardson

3,279,404

Each system has its own advantages and disadvan-
tages. For example, with some prior art systems the
method of use is s0 cumbersome as to be impractical.
Other systems are expensive and can be readily incorpo-
rated into ships and other vessels only during original
construction.

There exists a continuing need for alternative meth-
ods and apparatus for mooring vessels generally over a
fixed position on the water bottom. In particular, there
exists a need for a ship mooring method and related
apparatus which can be used with and incorporated into
existing vessels without major structural alteration or
modifications.

SUMMARY OF THE INVENTION

The present invention involves a method and appara-
tus for mooring floating vessels (such as well drilling
ships) generally above a fixed location on the water
bottom. The vessel is provided with guide means which
substantially completely encircle the hull of the vessel
along a line which is both at or above the Plimsoll line
and at or below the top edge of the hull,; in the case of a
floating structure which does not have a hull in the conven-
tional sense, the structure includes means which provide
the necessary buoyancy, and the guide means are mounted
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in an encircling manner around the structure above a
characteristic load waterline of the structure. A plurality
of attaching means are carried by the guide means for
separately attaching a plurality of anchor lines to the
hull. Control means are provided for selectively mov-
ing and positioning the attaching means along the guide
means and for selectively accumulating or discharging
anchor lines.

In a typical installation, a track is mounted on or in
the hull of a ship along a line near the top edge of the
hull. A plurality of carriages are mounted on the track
for movement fore or aft as desired. Controls (e.g. elec-
trical, hydraulic, etc.) are provided to cause the car-
riages to be moved fore or aft or to remain in the fixed
position, all as desired. The carriages are further
equipped with means for selectively accumulating or
discharging anchor line.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a drilling ship posi-
tioned over a fixed location on the water bottom.

FIG. 2 is a top view of the ship of F1G. 1 taken along
the line 2—-2 in the direction of the arrows. A second
orientation of the ship is shown in dotted lines.

FIG. 3 is an enlarged fragmentary cross sectional
view of the present track and carriage arrangement
taken along the line 3—3 of FIG. 1,

FIG. 4 is an enlarged fragmentary sectional view of
the track and carriage taken along the line 4—4 of FIG.
3.

FIG. § is a cross sectional view of the track and car-
riage arrangement taken along the line 5—5 of FI1G. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

THE VESSELS

The present method and apparatus can be used In
conjunction with a variety of vessels intended to be
floated in a body of water. Thus, the invention is appli-
cable to ships, barges, semi-submersibles and the like. It
is particularly well suited for use with ships, especially
well drilling ships of the type used for off-shore o1l and
gas well drilling operations.

GUIDE MEANS

The vessels will be provided with means for support-
ing and guiding a plurality of anchor line attaching
means about the perimeter of the hull to any selected
point. The guide means will typically be in the form of
some type of track. A particularly convenient type of
track is a generally C-shaped channel within which can
[guide] ride some means (e.g. wheeled carriages) for
attaching anchor lines to the vessel. The track will be
located along a line which is both at or above the Plim-
soll line of the vessel (i.e., at or above the water line)
and at or below the top edge of the hull. Depending
upon various design and other considerations, the track
can be located adjacent the top edge of the hull (e.g.
along the perimeter of the main deck or at some point
between the top edge of the hull and the Plimsoll line).
Locations at or near the top edge of the hull are pre-
ferred so as to increase the roll stability of the vessel and
to reduce exposure of the mooring apparatus to water.
The track may be mounted external of the hull or can be
formed within the hull.

For maximum versatility, the guide means (e.g. a
channel track) should completely encircle the vessel.
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Such an arrangement will permit the means for attach-
ing anchor lines to the hull to be moved along the track
to any desired location around the hull. However, de-
sign considerations may make it desirable for the track
to substantially completely encircle the hull of the ves-
sel without completely encircling it (e.g. separate tracks
may be mounted on each side of the hull from bow to
stern with no track being provided across the bow or
stern). Other arrangements providing substantially
complete encircling of the hull will be suggested to
those skilled in the art of ship construction and ship
MOoOoring.

The following considerations are typically taken into
account in determining the type and location of the
guide means of the present invention. First, the guide
means should be mounted close to the hull of the ship
(i.e. adjacent the perimeter of the hull) so they will not
materially interfere with docking and other maneuver-
ing of the vessel. Alternatively means could be pro-
vided for moving the guide means inwardly during
docking and other operations. Secondly, the guide
means can be mounted in a horizontal plane which
passes through or close to the center of floatation of the
vessel or at some point above the center of floatation at
which the force exerted by the anchor lines acts to
overcome the rolling effect of the waves. In this man-
ner, rolling of the vessel is minimized when the moored
vessel is struck by strong waves allowing continuation
of the drilling operation.

ANCHOR LINE ATTACHING MEANS

A plurality of anchor line attaching means will be
supported by and movable along the guide means. The
purpose of the anchor line attaching means is for con-
necting a plurality of anchor lines to the hull. The at-
taching means include means for accumulating and
discharging anchor line on command. The attaching
means may include or be supplemented by means for
storing excess anchor lines.

CONTROL MEANS

Control means are provided for selectively position-
ing the anchor line attaching means at desired points
along the guide means. Such controls can be mechani-
cal, electric, hydraulic or the like. A convenient method
for transmitting power to the anchor line attaching
means is by use of a driven chain or cable which is
moved in or along the guide means. If desired, a plural-
ity of chains or cables can be used (e.g. two parallel
cables, each moving in a direction opposite that of the
other). The anchor line attaching means can then be
selectively connected to one of the moving chains or
cables (e.g. via a drive gear and clutch arrangement) to
thereby alter the position of the attaching means. Simi-
larly, the attaching means can be clamped to the guide
means or some other stationary object and the moving
chain or cable can be used as a source of power to
selectively accumulate or discharge anchor line (e.g. by
means of a winch). The movement of the attaching
means along the guide means and the controlling of the
length of the anchor lines can occur simuitaneously if
desired (as can the control of the lengths of several of

the anchor lines).

DETAILED EMBODIMENT

The present invention is further illustrated by refer-
ence to the following detailed description when read in
conjunction with the drawings.
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In FIG. 1 is shown a drilling ship generally desig-
nated by the numeral 1, The ship includes a main deck
2, a hull 3 and a drilling tower 4. The ship includes a
channel track 5 which completely encircles the ship
along a line which is both above the Plimsoll line 6 and
below the top edge of the hull 3. Within the generally
C-shaped channel 5§ are mounted a plurality of carrnages
7.

As shown in FIG. 1, the ship 1 is equipped with four
carriages 7 to which are separately attached four an-
chor lines 8, 9, 10 and 11. A drill pipe 12 extends from
the bottom of hull 3 of ship 1 and penetrates the bottom
13 of a body of water 14. An anchor buoy B is prefer-
ably attached to one or more of the anchor lines 8-11.

As can be seen particularly well in FIG. 2, the car-
riages 7 are shifted in channel track § to permit vessel 1
to be reoriented with regard to wind or wave direction
while maintaining a generally fixed location above a
point on the floor of the body of water 14. For purposes
of comparison, the four carriages 7 have been labeled A,
B, C and D in the two superimposed views (which
together form FIG. 2) to permit one to observe how the
positions of carriages 7 change in order to accommo-
date the change in the position of ship 1. Note that
anchor line attaching means 7B and 7C both shift to the
opposite side of the ship when the ship is reonented
over less than 90°.

As shown in FIG. 2, a chain 15 also encircles the ship
immediately adjacent channel track § to provide a
source of power to the carriages 7. The chain 13 is
driven by a motor 16 through a transmission 17, a drive
shaft 18 and sprocket 19. Other means for driving chain
15 (e.g. two or more sprockets and drive motors), as
well as the use of separate power sources mounted on
each carriage 7, can also be utilized.

The details of construction of carriage 7 and related
equipment are more clearly shown in FIGS. 3, 4 and 3.

As shown in FIGS. 3-5, the carriage 7 comprises a
carriage body 20 which is supported within channel
track 5 by rollers 21-28. Carriage 7 includes a winch 29
for accumulating and discharging anchor line 30. Car-
riage 7 further includes one or more gears 31 for engag-
ing moving chain 15 and clutch means (not shown)
provided for the purpose of either using the power
transferred to gear 31 via chain 15 to move carriage 7
within channel 5§ or to transmit power from the gear 31
to winch 29. Alternatively, clutch means can be pro-
vided to selectively move gear 31 into engagement
within moving chain 15. Another gear 32 is provided
for selectively engaging or disengaging fixed rack 33
which is mounted within channel 5§ for locking carriage
7 in a fixed location within channel 3.

Gears 31 and 32 can be moved into or out of their
respective operating positions by means of solenoids or
other activating devices (not shown). For example, a
remote control switch box 34 can be connected to each
carriage body 20 by means of a plug in electrical cable.
The switch box can be provided with switches for such
functions as moving the carriage 7 fore or aft, locking
carriage 7 into position, and accumulating or discharg-
ing anchor line 30 (e.g. by operating or disengaging
winch drum 29).

The details of construction of carriage 7 of F1G. 3 are
more fully shown in FIGS. 4 and 5§ where like numerals
indicate like parts.

Electrical power can be transmitted to carriage 7 by
various means such as sliding contacts 35 as shown in

FIGS. 4 and S.
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For most purposes, the method of the present inven-
tion will employ at least three and preferably four an-
chor lines, each separately attached to the ship. The
ship or other vessel can be oriented or reoriented over
a fixed location on the water bottom while or by mov- 5
ing the points of attachment of the anchor lines along
the guide path (e.g. along the guide track).

The arrangement described above and shown in the
drawings is my preferred arrangement for this invention in
the context of a floating vessel having a single buoyant hull.

What 1s claimed is:

1. A vessel intended to be floated in a body of water,
said vessel comprising:

a. a hull;

b. guide means carried by said hull and substantially
completely encircling said hull along a line [be-
tween the top of said hull and} above the Plimsoll
line;

c. a plurality of attaching means moveably carried by
said guide means for separately attaching a plurality
of anchor lines to said hull and for controlling the
length thereof; and

d. control means operably connectable to said attach-
ing means for selectively moving said attaching
means to selected points along said guide means to
vary the position of the vessel, for holding said
attaching means at said selected points and for oper-
ating said attaching means to control the length of
said anchor lines.

2. A vessel of claim 1 wherein said control means 30
includes a chain-like member which i1s mounted for
movement adjacent said guide means and which is oper-
ably connectable to each of said attaching means in
response to signals from said control means.

3. A vessel of claim 2 wherein said guide means is 35
mounted just within said hull.

4. A vessel of claim 2 which includes at least four
anchor lines.

5. A method [of] for mooring a vessel in a body of
water generally over a fixed location on the water bot- 40
tom, said method comprising:

a. attaching a plurality of anchor lines to the hull of
said vessel at points which are located adjacent the
perimeter of said hull along a line which is [be-
tween the top edge of said hull and] above the 45
Plimsoll line;
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b. selectively moving the points of attachment of said
anchor lines along a pre-determined guide path
which is fixed adjacent the perimeter of the hull to
in turn move the vessel to orient the vessel in a
desired direction; and

¢. holding the anchor lines at selected points along the
guide path to hold the vessel oriented in said de-
sired direction.

6. A method of claim § in which said anchor lines are
each attached to a different carriage movably mounted
on a track which extends around the perimeter of said
hull for selective movement about said hull and includ-
ing the step of adjusting the length of said anchor lines.

7. A structure intended to be floated in a body of water
and to be moored while floating, comprising:

a. buoyant means arranged to float at a characteristic

waterline in use of the structure,

b. a substantially horizontal deck supported by the buoy-
ant means above said waterline,

¢. guide means carried by and substantially encircling
the structure along a line above said waterline,

d. a plurality of attaching means movably carried by the
guide means for separately attaching a plurality of
anchor lines to the structure, and

e. control means operably connectible to the attaching
means for selectively moving the attaching means lo
selected points along the guide means to vary either the
moored position or the moored heading of the structure
and for holding the attaching means at the selected
points.

8. A method of mooring a floating structure in a body of
water generally over a fixed location on the water bottom,
the method comprising:

a. attaching a plurality of anchor lines to the structure at
points which are located adjacent the perimeter of the
structure above the load waterline of the structure,

b. selectively moving the points of attachment of the
anchor lines along a predetermined guide path which
is fixed adjacent the perimeter of the structure to in
turn move the structure to orient the structure in a
desired direction, and

c. holding the anchor lines at selected points along the
guide path to hold the structure oriented in the desired
direction.
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