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(54) MARINE VESSEL HAVING A HULL INCORPORATING A DOOR

(57) A marine vessel having a door incorporated into
a hull of the vessel, the marine vessel comprising a hull,
a door opening provided in the hull and extending be-
tween an exterior surface of the hull and an area within
the hull, and a door, wherein the door is hingedly mounted
to the hull within the door opening by a hinge mechanism
having a hinge axis which extends laterally across the
door between opposite sides of the door, the door being
pivotally movable about the hinge axis between a closed
position in which a periphery of the door is surrounded
by a door frame of the door opening and an open position
in which the door is in a substantially horizontal orienta-
tion and extends outwardly away from the exterior sur-
face of the hull, wherein the hinge mechanism has first
and second hinge elements extending outwardly from
respective opposite sides of the door into respective
hinge mounts within the hull, an inner face of the door
has a pair of sockets with open ends oriented towards
the inner face of the door, each socket being located in
the vicinity of both an upper or lower edge of the door
and a respective one of the opposite sides of the door,
and a pair of retractable pin mechanisms fitted to the hull,
each retractable pin mechanism comprising a pin, which
is movable within a housing fitted to the door frame, be-
tween a retracted position, in which the pin is located
substantially within the door frame, and an extended po-
sition, in which the pin extends forwardly from the door
frame in a transverse direction oriented towards the ex-
terior surface of the hull and, when the door is in the
closed position, is received within a respective socket to
form a structural load-bearing assembly therebetween,
and an actuator mechanism for moving the pins between

the retracted and extended positions.
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Description

[0001] The present invention relates to a marine vessel
having a door incorporated into a hull of the vessel. The
present invention relates to a method of operating a door
incorporated into a hull of a marine vessel.
[0002] It is known to manufacture marine vessels such
as yachts with a hull composed of a composite material,
in particular a composite material which is a fibre-rein-
forced resin matrix, for example comprising carbon or
glass fibres in a thermosetting resin matrix, such as an
epoxy resin matrix. It is also known to provide doors in
the hulls of marine vessels. In particular, it is known to
provide a door access in the side of a hull. The door is
located in a door opening and can be opened to permit
access to accommodation within the hull; the door is typ-
ically closed within the door opening when the vessel is
sailing. Of course, if the exterior surface of the door is
likely to be exposed to water impact when the vessel is
sailing, a seal should be provided between the door and
the hull to prevent or minimise water ingress into the ves-
sel.
[0003] Marine vessels having a steel hull are fabricated
so that the steel structure provides high structural
strength to the hull. If a door is provided in a door opening
within a steel hull, the door itself, and the associated fitting
mechanism between the door and the door opening, are
not required to provide any significant structural strength
to the hull.
[0004] In contrast, large yachts, known as superyachts
(or mega yachts, or even gigayachts), which have a hull
length of about 25 metres or greater, may typically have
a hull composed of carbon or glass fibre composite ma-
terial. These yachts are very expensive luxury items,
costing many millions of dollars, and yacht manufacturers
and owners typically require extensive accommodations
and facilities on board. It is often desired to have an ac-
cess point near to the waterline for the yacht which can
be used for persons to board the yacht conveniently from
a tender.
[0005] In a yacht having a hull composed of a compos-
ite material, the composite material is required to bear
significant structural loads when the yacht is sailing, par-
ticularly when the yacht is a sailing yacht which incorpo-
rates sails (in addition to an engine) as a means of pro-
pulsion. A sailing yacht is subjected to significant struc-
tural loads and if a door were to be provided in the hull,
the door and the associated fitting mechanism between
the door and the door opening, when closed, would be
required to contribute to the global strength of the vessel,
and in particular the hull.
[0006] In motor yachts, the structural loads applied to
a hull are reduced as compared to those in a sailing yacht
and in known motor yachts incorporating a door in a hull,
the door and the associated fitting mechanism are non-
structural.
[0007] One particular difficulty or problem of inserting
a door into a hull composed of a composite material is

that the resultant door/hull structure must not compro-
mise the structural integrity of the hull.
[0008] Furthermore, another difficulty or problem is
that the opening and closing of the door must ensure that
the door/hull structure does not compromise the struc-
tural integrity of the hull, and in the closed configuration
ensures correct location of the door in a door opening
within the hull.
[0009] Another difficulty or problem is that in a sailing
vessel, the deck level is typically near to the upper ex-
tremity of the hull, and this limits the selection and location
of locking mechanisms to ensure that the door is securely
closed and locked in position without compromising the
structural integrity of the hull or requiring a significant re-
design of the structure of the vessel to incorporate a hull
door.
[0010] In addition, the number and weight of the locking
mechanisms should ideally be minimized to reduce the
weight, cost and complexity of the door locking system.
[0011] There is a particular need in the art for a marine
vessel having a door incorporated into a hull of the vessel,
in which the door and the associated fitting mechanism
between the door and the door opening, when closed,
contribute to the global strength of the vessel. More par-
ticularly, such a need exists for sailing vessels having a
hull composed of a composite material.
[0012] The present invention aim to solve these prob-
lems by providing a marine vessel having a door incor-
porated into a hull, in a preferred embodiment composed
of a composite material, and a method of operating such
a door, in which the door contributes to the global strength
of the vessel and does not compromise the structural
integrity of the hull.
[0013] Accordingly, the present invention provides a
marine vessel having a door incorporated into a hull of
the vessel, the marine vessel comprising a hull, a door
opening provided in the hull and extending between an
exterior surface of the hull and an area within the hull,
and a door, wherein the door is hingedly mounted to the
hull within the door opening by a hinge mechanism having
a hinge axis which extends laterally across the door be-
tween opposite sides of the door, the door being pivotally
movable about the hinge axis between a closed position
in which a periphery of the door is surrounded by a door
frame of the door opening and an open position in which
the door is in a substantially horizontal orientation and
extends outwardly away from the exterior surface of the
hull, wherein the hinge mechanism has first and second
hinge elements extending outwardly from respective op-
posite sides of the door into respective hinge mounts
within the hull, an inner face of the door has a pair of
sockets with open ends oriented towards the inner face
of the door, each socket being located in the vicinity of
both an upper or lower edge of the door and a respective
one of the opposite sides of the door, and a pair of re-
tractable pin mechanisms fitted to the hull, each retract-
able pin mechanism comprising a pin, which is movable
within a housing fitted to the door frame, between a re-
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tracted position, in which the pin is located substantially
within the door frame, and an extended position, in which
the pin extends forwardly from the door frame in a trans-
verse direction oriented towards the exterior surface of
the hull and, when the door is in the closed position, is
received within a respective socket to form a structural
load-bearing assembly therebetween, and an actuator
mechanism for moving the pins between the retracted
and extended positions.
[0014] In the preferred embodiments the structural
load-bearing assembly is adapted to bear structural loads
acting between the hull and door in a direction transverse
to a longitudinal direction of the pin and socket. Such
structural loads are substantially in the plane of the hull
and door when the door is in the closed position.
[0015] The present invention further provides a meth-
od of operating a door incorporated into a hull of a marine
vessel, the marine vessel comprising a hull, a door open-
ing provided in the hull and extending between an exterior
surface of the hull and an area within the hull, and a door,
wherein the door is hingedly mounted to the hull within
the door opening by a hinge mechanism having a hinge
axis which extends laterally across the door between op-
posite sides of the door, the method comprising the steps
of:

a. pivotally moving the door about the hinge axis from
an open position, in which the door extends outward-
ly away from the exterior surface of the hull, to a
closed position in which a periphery of the door is
surrounded by a door frame of the door opening;
b. moving a pair of side locking pins, each side lock-
ing pin being located at a respective opposite side
of the door opening, from a retracted position sub-
stantially within the door frame to an extended posi-
tion in which the respective pin extends forwardly
from the door frame in a lateral direction oriented
along the hull and is received in a respective side
socket located at a respective opposite side of the
door; and
c. moving a pair of structural pins, fitted to the hull,
from a retracted position, in which the structural pin
is located substantially within the door frame, to an
extended position, in which the structural pin extends
forwardly from the door frame in a transverse direc-
tion oriented towards the exterior surface of the hull
and is received within a respective structural socket
in the door to form a structural load-bearing assem-
bly therebetween, wherein the side locking pins and
side sockets apply opposite lateral forces on the
sides of the door when the door is in the closed po-
sition and the side locking pins are located in the
extended position within the respective side sockets
thereby to align the respective structural pins and
structural sockets.

[0016] Embodiments of the present invention will now
be described, by way of example only, with reference to

the accompanying drawings, in which:

Figure 1 is a schematic perspective side view of a
door in a door opening, with part of the hull cut away,
of a marine vessel according to an embodiment of
the present invention, the door being in an open po-
sition;

Figure 2 is a schematic perspective view of part of
the door opening of Figure 1, the door being in an
open position;

Figure 3 is a schematic side view, partly in phantom,
of the door and door opening of Figure 1, the door
being in a closed position;

Figure 4 is a schematic side view, partly in phantom,
of the door of Figure 1, the door being in a closed
position; and

Figure 5 is a schematic side cross-section of part of
the door and door opening of Figure 1, the door being
in a closed position.

[0017] Referring to Figures 1 to 5, there is shown a
part of a marine vessel 2 having a door 4 incorporated
into a hull 6 of the vessel according to an embodiment
of the present invention.
[0018] In the preferred embodiments, the hull 6 is com-
posed of a fibre-reinforced resin matrix composite mate-
rial, most typically a carbon fibre-reinforced epoxy resin
matrix composite material. However, the invention also
has application for metal-hulled vessels. Corresponding-
ly, in the preferred embodiments, the door 4 is composed
of a fibre-reinforced resin matrix composite material,
most typically a carbon fibre-reinforced epoxy resin ma-
trix composite material. The marine vessel is typically a
sailing yacht which has a length of at least 25 metres.
Preferably, the door 4 has a minimum height of 2 metres
and a minimum width of 2 metres. The invention has par-
ticular application to carbon fibre hulled superyachts,
which are sailing yachts.
[0019] A door opening 8 is provided in the hull 6 and
extends between an exterior surface 10 of the hull 6 and
an area 12, such as an accommodation area, within the
hull 6. The door 4 is hingedly mounted to the hull 6 within
the door opening 8 by a hinge mechanism 14 having a
hinge axis X-X which extends laterally across a lower
portion 16 of the door 4 between opposite sides 18, 20
of the door 4.
[0020] The door 4 is pivotally movable about the hinge
axis between a closed position, in which a periphery 22
of the door 4 is surrounded by a periphery 24 of the door
opening 8, and an open position, in which the door 4 is
in a substantially horizontal orientation and extends out-
wardly away from the exterior surface 10 of the hull 6. A
seal 23 is provided between the door 4 and the hull 6 to
prevent or minimise water ingress into the vessel 2 when
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the door 4 is closed.
[0021] The hinge mechanism 14 has first and second
hinge elements 26 extending outwardly from respective
opposite sides 18, 20 of the door 4 into respective hinge
mounts 27 within the hull 6. Typically, the first and second
hinge elements 26 are separately fitted to the respective
opposite sides 18, 20 of the door 4. However, alterna-
tively a single hinge device may incorporate both the first
and second hinge elements 26 and be fitted as a single
unit to the door 4.
[0022] Each hinge element 26 at one end has a shaft
28 coupled to a torque transfer mechanism 29 fitted into
a recess 30 within a structural member 31 of the door 4
and at the opposite end the shaft 28 is fitted to a bracket
33 fitted to the hull 6 to transfer axial loads on the shaft
28 to the hull 6. For at least one of the first and second
hinge elements 26, the opposite end is coupled to an
actuator arm 35 for rotating the hinge mechanism 14 to
move the door 4 between the closed and open positions.
The hinge actuator arm 35 may be coupled to the hinge
shaft 28 by a spline connection. The bracket 33 is typically
composed of steel and transfers axial hinge loads to the
hull structure. The axial hinge load is transferred to the
structural member 31, typically composed of carbon fi-
bre-reinforced epoxy resin matrix composite material, by
the torque transfer mechanism 29 which is fitted tightly
within the recess 30.
[0023] As described in detail hereinafter, in the closed
position the door 4 is structurally integrated into the hull
6 so that the door 4 contributes to the global strength of
the vessel and does not compromise the structural integ-
rity of the hull 6. Moreover, this is achieved even though
the door has large dimensions so that, for the preferred
and illustrated embodiment, in the open position the door
can function as a balcony, sun deck and/or platform near
the waterline for personnel access by a tender near the
waterline.
[0024] In an alternative embodiment, the hinge mech-
anism has a hinge axis which extends laterally across an
upper portion of the door and the door opens upwardly
rather than downwardly.
[0025] An inner face 34 of the door 4 has a pair of
structural sockets 36 with open ends 38 oriented towards
the inner face 34 of the door 4. Each socket 36 is located
in the vicinity of both an upper edge 40 of the door 4 and
a respective one of the opposite sides 18, 20 of the door 4.
[0026] A pair of retractable pin mechanisms 42 is fitted
to the hull 6. Each retractable pin mechanism 42 com-
prises a structural pin 44 which is movable within a hous-
ing 46 fitted to a door frame 48 defining the door opening
8. The pin 44 is movable between a retracted position,
as shown in Figure 2, in which the pin 44 is located sub-
stantially within the door frame 48, and an extended po-
sition, as shown in Figure 5, in which the pin 44 extends
forwardly from the door frame 48 in a transverse direction
oriented towards the exterior surface 10 of the hull 6.
When the door 4 is in the closed position, the structural
pin 44 is received within a respective structural socket

36 to form a structural load-bearing assembly therebe-
tween The structural load-bearing assembly is adapted
to bear structural loads acting between the hull 6 and
door 4 in a direction transverse to a longitudinal direction
of the structural pin 44 and structural socket 36. Such
structural loads are substantially in the plane of the hull
6 and door 4 when the door 4 is in the closed position.
When the door 4 is in the open position, the structural
pin 44 is recessed within the housing 46, although an
end 45 of the structural pin 44 may project slightly from
the housing 46.
[0027] Typically, the pin 44 and socket 36 are cylindri-
cal in cross-section, and are shaped and dimensioned
so that the pin is slidably received within the socket by a
tight fitting therebetween, with an absence of play ther-
ebetween in the direction transverse to a longitudinal di-
rection of the pin 44 and socket 36. In the illustrated em-
bodiment the end 45 of the structural pin 44 is frustocon-
ical to assist alignment of the pin 44 in the socket 36 and
to provide a smooth surface to minimize potential per-
sonal injury.
[0028] The pins 44 and sockets 36 are composed of
metal, such as steel, and are adapted to carry a structural
load from the hull 6 into the door 4, and vice versa, when
the door 4 is in the closed position. In the preferred em-
bodiment, each socket 36 is located at a respective upper
corner 50 of the door 4 and each pin 44 is located adjacent
to a corresponding respective upper corner 52 of the door
opening 8.
[0029] In the alternative embodiment in which the
hinge axis is at an upper portion of the door, and the door
opens upwardly and is closed downwardly, each socket
is located at a respective lower corner of the door and
each pin is located adjacent to a corresponding respec-
tive lower corner of the door opening.
[0030] A hydraulically operated actuator mechanism
54 is provided for moving the pins 44 between the re-
tracted and extended positions. The actuator mechanism
54 comprises a pair of actuators 56, each associated with
a respective retractable pin mechanism 42.
[0031] Each housing 46 is fitted to an inner bottom sur-
face 58 of a hollow body 60 which is fitted to the hull 6.
The housing 46 has a plate 62 fitted thereto or integral
therewith and the plate 62 is fitted to the inner bottom
surface 58 of the hollow body 60. The hollow body 60,
which typically has a general shape resembling a bucket,
is composed of a fibre-reinforced resin matrix composite
material, such as carbon fibre-reinforced epoxy resin.
[0032] The hull 6 comprises a structural beam 64, such
as a box body, which has an end 66 fitted to the hollow
body 60. The structural beam 64, like the hull 6, is typically
composed of a fibre-reinforced resin matrix composite
material, such as carbon fibre-reinforced epoxy resin.
The structural beam 64 has a longitudinal direction which
is substantially aligned with a diagonal direction of the
door 4 and door opening 8 extending between a respec-
tive retractable pin mechanism 42 and a respective one
of the first and second hinge elements 26.
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[0033] The door 4 comprises a sheet member 68 de-
fining an exterior face 70 of the door 4 and a structural
member 72 fitted, directly or indirectly, thereto. Another
sheet member provides the inner face of the door. The
sheet member 68 and the structural member 72 are, like
the hull 6, typically composed of a fibre-reinforced resin
matrix composite material, such as carbon fibre-rein-
forced epoxy resin.
[0034] The structural member 72 preferably comprises
at least two interconnected structural beam elements 74.
One beam element 74 extends diagonally in a direction
across the door 4 between a location adjacent to a first
socket 36 and a location adjacent to the first hinge ele-
ment 26 and another beam element 74 extends diago-
nally in a direction across the door 4 between a location
adjacent to a second socket 36 and a location adjacent
to the second hinge element 26. Typically, the structural
member 72 comprises two interconnected structural
beam elements 73 and is in the shape of an X which
interconnects the location adjacent to the first socket 36,
the location adjacent to the first hinge element 26, the
location adjacent to the second socket 36 and the location
adjacent to the second hinge element 26.
[0035] A first pair of side locking pins 78 and corre-
spondingly a first pair of side sockets 80 are provided,
which are adapted to apply opposite lateral forces on the
sides 18, 20 of the door 4 when the door 4 is in the closed
position. In the closed position, the side locking pins 78
are in an extended position and located within the re-
spective side sockets 80 thereby axially to align the re-
spective pins 44 and sockets 36 of the pair of retractable
pin mechanisms 42.
[0036] Each side locking pin 78 is located at a respec-
tive opposite side of the door opening 8 at a height po-
sition between the hinge mechanism 14 and the retract-
able pin mechanisms 42. In the illustrated embodiment,
the side locking pins 78 are located at an upper part of
the door opening 8. Each side socket 80 is located at a
respective opposite side 18, 20 of the door 4 and ar-
ranged to receive a respective side locking pin 78 when
the door 4 is in the closed position.
[0037] The side locking pins 78 are retractable and
movable between a retracted position, in which the pin
78 is located substantially within the door frame 48 as
shown in Figure 2, and an extended position, in which
the pin 78 extends forwardly from the door frame 48 in a
lateral direction oriented along the hull 6 and is received
in a respective side socket 80 when the door 4 is in a
closed position. A side actuator mechanism 82 is provid-
ed for moving the side locking pins 78 between the re-
tracted and extended positions.
[0038] A second pair of side locking pins 84 and cor-
respondingly a second pair of side sockets 86 are pro-
vided which are adapted to position a middle section of
the door 4 at a predetermined water sealing position
when the door 4 is in the closed position. Each side lock-
ing pin 84 is located at a respective opposite side of the
door opening 8 at a height position between the hinge

mechanism 14 and the first pair of side locking pins 78.
Each side socket 86 is located at a respective opposite
side 18, 20 of the door 4 and arranged to receive a re-
spective side locking pin 84 when the door 4 is in the
closed position. A side actuator mechanism 88 is provid-
ed for moving the side locking pins 84 between retracted
and extended positions.
[0039] The side locking pins 84 are retractable and
movable between a retracted position, in which the pin
84 is located substantially within the door frame 48 as
shown in Figure 2, and an extended position, in which
the pin 84 extends forwardly from the door frame 48 in a
lateral direction oriented along the hull 6 and is received
in a respective side socket 86 when the door is in a closed
position.
[0040] During the method of closing the door 4, the
door 4 is pivotally moved about the hinge axis X-X from
the open position, in which the door 4 extends outwardly
away from the exterior surface 10 of the hull 6, to the
closed position in which the periphery of the door 4 is
surrounded by the door frame 48 of the door opening 8.
[0041] Then, the pair of side locking pins 78 is moved
from the retracted position substantially within the door
frame 48 to an extended position in which the respective
pin 78 extends forwardly from the door frame 48 in a
lateral direction oriented along the hull 6 and is received
in a respective side socket 80.
[0042] Thereafter, the pair of structural pins 44 is
moved from the retracted position substantially within the
door frame 48 to the extended position in which the struc-
tural pin 44 extends forwardly from the door frame 48 in
a transverse direction oriented towards the exterior sur-
face 10 of the hull 6 and is received within a respective
structural socket 36 in the door 4 to form a structural load-
bearing assembly therebetween. As described above,
the structural load-bearing assembly is adapted to bear
structural loads acting between the hull 6 and door 4 in
a direction transverse to a longitudinal direction of the
structural pin 44 and structural socket 36.
[0043] Using this sequence of steps, the side locking
pins 78 and side sockets 80 are adapted to apply opposite
lateral forces on the sides 18, 20 of the door 4 when the
door 4 is in the closed position and the side locking pins
78 are located in the extended position within the respec-
tive side sockets 80 so that the subsequently actuated
structural load-bearing assembly is reliably achieved by
axially aligning the respective structural pins 44 and
structural sockets 36 prior to moving the structural pins
44 forwardly to be received within the respective struc-
tural sockets. Optionally, the side locking pins 78 may be
slightly retracted after forming the structural load-bearing
assembly between the structural pins 44 and structural
sockets 36.
[0044] These hydraulically actuated side locking pins
78 push on the opposite door sides axially to align the
structural pins 44 with their respective structural sockets
36 during the closing procedure and allow the door
smoothly to assume its deflected position during the
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opening procedure. The transversely mounted hydrauli-
cally actuated structural pins 44 connect the hull frame
to the door 4 via respective tight fitting structural sockets
36 within the door 4 to transfer structural loads from the
hull 6 into the door 4. The door 4 is structurally designed
with the structural member 72 to bear these structural
loads. The diagonal framing, for example by the X-
shaped structural member 72, connects the opposing
forces between the hinges 26 and their opposite struc-
tural pins 44 at the opposite corners of the door 4. This
enables the door 4 to carry high structural loads from the
hull 6, and vice versa. The structural hinges 26 transfer
hull global loads into the door 4, and are able to transfer
tension, compression, and shear forces. The structural
beams 64 transfer loads from the structural pins 44 into
the hull 6.
[0045] In addition, simultaneously with or subsequent
to the actuation of the side locking pins 78 into the side
sockets 80 during the closing operation, the side locking
pins 84 are moved from the retracted position substan-
tially within the door frame 48 to the extended position in
which the pin 84 extends forwardly from the door frame
48 in a lateral direction oriented along the hull 6 and is
received in a respective side socket 86 when the door 4
is in a closed position. The side locking pins 84 and side
sockets 86 position a middle section of the door 4 at a
predetermined water sealing position when the door 4 is
in the closed position. The hydraulically actuated side
locking pins 84 do not need to provide a structural support
for the door 4 or the hull 6, but instead act to position the
middle of the door 4 accurately within the door frame 48
so as to ensure a watertight seal around the door 4 within
the frame 48 when the door 4 is closed.
[0046] During a reverse opening operation, the se-
quence of steps is reversed. In other words, the structural
pins 44 are retracted from the structural sockets 36, then
the side locking pins 78 and the side locking pins 84 are
retracted, in either order or simultaneously, and then the
door 4 is pivoted about the hinge axis X-X to open the
door 4.
[0047] In the preferred embodiments of the present in-
vention, in order to achieve a high level of global stiffness,
as well as achieving tight, even shut lines, the door is
structural, i.e. the door is rigidly connected to the sur-
rounding topsides of the hull and contributes to the global
strength of the hull when sailing. Also, the behaviour of
the vessel with the door open is also critical, since not
only must the vessel retain a level of residual strength in
the event of a system or hardware failure, but also the
operation of the door must not be impaired by local de-
formation of the door frame.
[0048] In the preferred embodiments of the present in-
vention, the door can be provided with a clearance be-
tween the top of the door frame and the underside of the
deck which can be very small, as little as 200mm. Such
a small dimension can be accommodated because, in
the absence of significant space for mechanical devices
in this area, the structural pins are located within the area

of the door and are moved transversely (i.e. horizontally),
and not downwardly, and the actuator system is located
adjacent to the door rather than above the door. In addi-
tion, the number of door closing and locking devices is
minimised in order to limit complexity, weight, and risk of
mechanical failure.
[0049] In the preferred embodiments of the present in-
vention, structural hinges are located at the bottom cor-
ners of the door, and lateral structural pins at the upper
corners of the door opening to engage upper corners of
the door. This structural arrangement has the effect of
holding the four corners of the door and transferring the
in-plane global loads in a way comparable to a diagonal
truss, whilst minimising the number of moving parts. Ad-
ditional locking pins are incorporated in the door sides
for the purposes of water-tightness but do not play a
structural role and hence are allowed to be comparatively
small. For smaller height doors, the additional locking
pins may be omitted
[0050] The preferred embodiments of the present in-
vention provide a structural arrangement that is distin-
guished from a conventional design for a locking door. A
standard approach to providing a lockable door would be
to install 8 orthogonal pins, 2 per side/edge of the door,
that transfer the global loads in shear into the door. How-
ever this arrangement would require a hinge mechanism
and 8 pins, which would be very heavy, expensive and
complex. Furthermore there would not be space above
the door for vertically orientated pins.
[0051] Various aspects of the present invention are dis-
closed in the following clauses:

Clauses

[0052]

1. A marine vessel having a door incorporated into
a hull of the vessel, the marine vessel comprising a
hull, a door opening provided in the hull and extend-
ing between an exterior surface of the hull and an
area within the hull, and a door, wherein the door is
hingedly mounted to the hull within the door opening
by a hinge mechanism having a hinge axis which
extends laterally across the door between opposite
sides of the door, the door being pivotally movable
about the hinge axis between a closed position in
which a periphery of the door is surrounded by a door
frame of the door opening and an open position in
which the door is in a substantially horizontal orien-
tation and extends outwardly away from the exterior
surface of the hull, wherein the hinge mechanism
has first and second hinge elements extending out-
wardly from respective opposite sides of the door
into respective hinge mounts within the hull, an inner
face of the door has a pair of sockets with open ends
oriented towards the inner face of the door, each
socket being located in the vicinity of both an upper
or lower edge of the door and a respective one of
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the opposite sides of the door, and a pair of retract-
able pin mechanisms fitted to the hull, each retract-
able pin mechanism comprising a pin, which is mov-
able within a housing fitted to the door frame, be-
tween a retracted position, in which the pin is located
substantially within the door frame, and an extended
position, in which the pin extends forwardly from the
door frame in a transverse direction oriented towards
the exterior surface of the hull and, when the door is
in the closed position, is received within a respective
socket to form a structural load-bearing assembly
therebetween, and an actuator mechanism for mov-
ing the pins between the retracted and extended po-
sitions.
2. A marine vessel according to clause 1 wherein
each socket is located at a respective corner of the
door and each pin is located adjacent to a corre-
sponding respective corner of the door opening.
3. A marine vessel according to clause 1 or clause
2 wherein each housing is fitted to an inner bottom
surface of a hollow body which is fitted to the hull.
4. A marine vessel according to clause 3 wherein
the hollow body is composed of a fibre-reinforced
resin matrix composite material.
5. A marine vessel according to clause 3 or clause
4 wherein the hull comprises a structural beam which
has an end fitted to the hollow body.
6. A marine vessel according to clause 5 wherein
the structural beam is composed of a fibre-reinforced
resin matrix composite material.
7. A marine vessel according to clause 5 or clause
6 wherein the structural beam has a longitudinal di-
rection which is substantially aligned with a diagonal
direction of the door opening extending between a
respective retractable pin mechanism and a respec-
tive one of the first and second hinge elements.
8. A marine vessel according to any one of clauses
3 to 7 wherein the housing has a plate fitted thereto
or integral therewith and the plate is fitted to the inner
bottom surface of the hollow body.
9. A marine vessel according to any one of clauses
1 to 8 wherein the actuator mechanism is hydrauli-
cally operated.
10. A marine vessel according to any one of clauses
1 to 9 wherein the actuator mechanism comprises a
pair of actuators, each associated with a respective
retractable pin mechanism.
11. A marine vessel according to any one of clauses
1 to 10 wherein the pin and socket are cylindrical in
cross-section.
12. A marine vessel according to any one of clauses
1 to 11 wherein the pin and socket are shaped and
dimensioned so that the pin is slidably received with-
in the socket.
13. A marine vessel according to clause 12 wherein
the pin is slidably received within the socket by a
tight fitting therebetween, with an absence of play
therebetween in the direction transverse to a longi-

tudinal direction of the pin and socket.
14. A marine vessel according to any one of clauses
1 to 13 wherein the pins and sockets are composed
of metal.
15. A marine vessel according to any one of clauses
1 to 14 wherein the pins and sockets are adapted to
carry a structural load from the hull into the door when
the door is in the closed position.
16. A marine vessel according to any one of clauses
1 to 15 wherein the structural load-bearing assembly
is adapted to bear a structural load acting between
the hull and door in a direction transverse to a lon-
gitudinal direction of the pin and socket.
17. A marine vessel according to clause 15 or clause
16 wherein the structural load is substantially in the
plane of the hull and the door when the door is in the
closed position.
18. A marine vessel according to any one of clauses
1 to 17 further comprising a first pair of side locking
pins, each side locking pin being located at a respec-
tive opposite side of the door opening at a height
position between the hinge mechanism and the re-
tractable pin mechanisms, and a first pair of side
sockets, each side socket being located at a respec-
tive opposite side of the door and arranged to receive
a respective side locking pin when the door is in the
closed position, wherein the side locking pins are
retractable and movable between a retracted posi-
tion, in which the pin is located substantially within
the door frame, and an extended position, in which
the pin extends forwardly from the door frame in a
lateral direction oriented along the hull and is re-
ceived in a respective side socket when the door is
in a closed position, and a side actuator mechanism
for moving the side locking pins between the retract-
ed and extended positions.
19. A marine vessel according to clause 18 wherein
the first pair of side locking pins and first pair of side
sockets are adapted to apply opposite lateral forces
on the sides of the door when the door is in the closed
position and the side locking pins are located in the
extended position within the respective side sockets
thereby to align the respective pins and sockets of
the pair of retractable pin mechanisms.
20. A marine vessel according to clause 18 or clause
19 further comprising a second pair of side locking
pins, each side locking pin of the second pair being
located at a respective opposite side of the door
opening at a height position between the hinge
mechanism and the first pair of side locking pins, and
a second pair of side sockets, each side socket of
the second pair being located at a respective oppo-
site side of the door and arranged to receive a re-
spective side locking pin of the second pair when the
door is in the closed position, wherein the side lock-
ing pins of the second pair are retractable and mov-
able between a retracted position, in which the pin
is located substantially within the door frame, and an
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extended position, in which the pin extends forwardly
from the door frame in a lateral direction oriented
along the hull and is received in a respective side
socket of the second pair when the door is in a closed
position, and a second side actuator mechanism for
moving the side locking pins of the second pair be-
tween the retracted and extended positions.
21. A marine vessel according to clause 20 wherein
the second pair of side locking pins and second pair
of side sockets are adapted to position a middle sec-
tion of the door at a predetermined water sealing
position when the door is in the closed position.
22. A marine vessel according to any one of clauses
1 to 21 wherein the first and second hinge elements
are separately fitted to the respective opposite sides
of the door, and each hinge element at one end has
a shaft coupled to a torque transfer mechanism fitted
into a recess within a structural member of the door
and at the opposite end the shaft is fitted to a bracket
is fitted to the hull to transfer axial loads on the shaft
to the hull.
23. A marine vessel according to clause 22 wherein
for at least one of the first and second hinge ele-
ments, the opposite end is coupled to an actuator
arm for rotating the hinge mechanism to move the
door between the closed and open positions.
24. A marine vessel according to any one of clauses
1 to 23 wherein the hull is composed of a fibre-rein-
forced resin matrix composite material.
25. A marine vessel according to clause 24 wherein
the hull is composed of a carbon fibre-reinforced
epoxy resin matrix composite material.
26. A marine vessel according to any one of clauses
1 to 25 wherein the door comprises a sheet member
defining an exterior face of the door and a structural
member fitted, directly or indirectly, thereto, the
structural member comprising at least two intercon-
nected structural beam elements, at least one struc-
tural beam element extending diagonally in a direc-
tion across the door between a location adjacent to
a first socket and a location adjacent to the first hinge
element and at least one structural beam element
extending diagonally in a direction across the door
between a location adjacent to a second socket and
a location adjacent to the second hinge element.
27. A marine vessel according to clause 26 wherein
the structural member comprises two interconnected
structural beam elements and is in the shape of an
X which interconnects the location adjacent to the
first socket, the location adjacent to the first hinge
element, the location adjacent to the second socket
and the location adjacent to the second hinge ele-
ment.
28. A marine vessel according to any one of clauses
1 to 27 wherein the hinge axis extends laterally
across a lower portion of the door which pivots down-
wardly during opening and each socket is located in
the vicinity of the upper edge of the door.

29. A marine vessel according to any one of clauses
1 to 28 wherein the door is composed of a fibre-
reinforced resin matrix composite material.
30. A marine vessel according to clause 29 wherein
the door is composed of a carbon fibre-reinforced
epoxy resin matrix composite material.
31. A marine vessel according to any one of clauses
1 to 30 which is a yacht.
32. A marine vessel according to clause 31 which is
a sailing yacht.
33. A marine vessel according to clause 31 or clause
32 wherein the yacht has a length of at least 25 me-
tres.
34. A marine vessel according to any one of clauses
1 to 33 wherein the door has a minimum height of 2
metres and a minimum width of 2 metres.
35. A method of operating a door incorporated into
a hull of a marine vessel, the marine vessel compris-
ing a hull, a door opening provided in the hull and
extending between an exterior surface of the hull and
an area within the hull, and a door, wherein the door
is hingedly mounted to the hull within the door open-
ing by a hinge mechanism having a hinge axis which
extends laterally across the door between opposite
sides of the door, the method comprising the steps of:

a. pivotally moving the door about the hinge axis
from an open position, in which the door extends
outwardly away from the exterior surface of the
hull, to a closed position in which a periphery of
the door is surrounded by a door frame of the
door opening;
b. moving a pair of side locking pins, each side
locking pin being located at a respective oppo-
site side of the door opening, from a retracted
position substantially within the door frame to an
extended position in which the respective pin
extends forwardly from the door frame in a lat-
eral direction oriented along the hull and is re-
ceived in a respective side socket located at a
respective opposite side of the door; and
c. moving a pair of structural pins, fitted to the
hull, from a retracted position, in which the struc-
tural pin is located substantially within the door
frame, to an extended position, in which the
structural pin extends forwardly from the door
frame in a transverse direction oriented towards
the exterior surface of the hull and is received
within a respective structural socket in the door
to form a structural load-bearing assembly ther-
ebetween, wherein the side locking pins and
side sockets are adapted to apply opposite lat-
eral forces on the sides of the door when the
door is in the closed position and the side locking
pins are located in the extended position within
the respective side sockets thereby to align the
respective structural pins and structural sockets.
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36. A method according to clause 35 wherein the
hinge axis extends laterally across a lower portion
of the door which pivots upwardly during closing and
each socket is located in the vicinity of an upper edge
of the door.
37. A method according to clause 35 or clause 36
wherein the structural pins and structural sockets are
adapted to carry a structural load from the hull into
the door when the door is in the closed position.
38. A method according to any one of clauses 35 to
37 wherein the structural load-bearing assembly is
adapted to bear a structural load acting between the
hull and door in a direction transverse to a longitu-
dinal direction of the pin and socket.
39. A method according to clause 37 or clause 38
wherein the structural load is substantially in the
plane of the hull and the door when the door is in the
closed position.
40. A method according to any one of clauses 35 to
39 wherein the hull and the door are composed of a
carbon fibre-reinforced epoxy resin matrix compos-
ite material.
41. A method according to any one of clauses 35 to
40 which is a sailing yacht which has a length of at
least 25 metres and the door has a minimum height
of 2 metres and a minimum width of 2 metres.

[0053] Various modifications to the preferred embodi-
ments of the present invention will be apparent to those
skilled in the art.

Claims

1. A marine vessel having a door incorporated into a
hull of the vessel, the marine vessel comprising a
hull, a door opening provided in the hull and extend-
ing between an exterior surface of the hull and an
area within the hull, and a door, wherein the door is
hingedly mounted to the hull within the door opening
by a hinge mechanism having a hinge axis which
extends laterally across the door between opposite
sides of the door, the door being pivotally movable
about the hinge axis between a closed position in
which a periphery of the door is surrounded by a door
frame of the door opening and an open position in
which the door is in a substantially horizontal orien-
tation and extends outwardly away from the exterior
surface of the hull, wherein the hinge mechanism
has first and second hinge elements extending out-
wardly from respective opposite sides of the door
into respective hinge mounts within the hull, an inner
face of the door has a pair of sockets with open ends
oriented towards the inner face of the door, each
socket being located in the vicinity of both an upper
or lower edge of the door and a respective one of
the opposite sides of the door, and a pair of retract-
able pin mechanisms fitted to the hull, each retract-

able pin mechanism comprising a pin, which is mov-
able within a housing fitted to the door frame, be-
tween a retracted position, in which the pin is located
substantially within the door frame, and an extended
position, in which the pin extends forwardly from the
door frame in a transverse direction oriented towards
the exterior surface of the hull and, when the door is
in the closed position, is received within a respective
socket to form a structural load-bearing assembly
therebetween, and an actuator mechanism for mov-
ing the pins between the retracted and extended po-
sitions.

2. A marine vessel according to claim 1 wherein each
socket is located at a respective corner of the door
and each pin is located adjacent to a corresponding
respective corner of the door opening and/or each
housing is fitted to an inner bottom surface of a hollow
body which is fitted to the hull, optionally wherein the
hollow body is composed of a fibre-reinforced resin
matrix composite material.

3. A marine vessel according to claim 2 wherein the
hull comprises a structural beam which has an end
fitted to the hollow body, optionally wherein the struc-
tural beam is composed of a fibre-reinforced resin
matrix composite material, further optionally wherein
the structural beam has a longitudinal direction which
is substantially aligned with a diagonal direction of
the door opening extending between a respective
retractable pin mechanism and a respective one of
the first and second hinge elements.

4. A marine vessel according to any one of claims 1 to
3 wherein when the door is in the closed position the
structural load-bearing assembly bears a structural
load acting between the hull and door in a direction
transverse to a longitudinal direction of the pin and
socket, optionally wherein the structural load is sub-
stantially in the plane of the hull and the door when
the door is in the closed position.

5. A marine vessel according to any one of claims 1 to
4 further comprising a first pair of side locking pins,
each side locking pin being located at a respective
opposite side of the door opening at a height position
between the hinge mechanism and the retractable
pin mechanisms, and a first pair of side sockets, each
side socket being located at a respective opposite
side of the door and arranged to receive a respective
side locking pin when the door is in the closed posi-
tion, wherein the side locking pins are retractable
and movable between a retracted position, in which
the pin is located substantially within the door frame,
and an extended position, in which the pin extends
forwardly from the door frame in a lateral direction
oriented along the hull and is received in a respective
side socket when the door is in a closed position,

15 16 



EP 3 461 732 A1

10

5

10

15

20

25

30

35

40

45

50

55

and a side actuator mechanism for moving the side
locking pins between the retracted and extended po-
sitions, optionally wherein the first pair of side locking
pins and first pair of side sockets are adapted to apply
opposite lateral forces on the sides of the door when
the door is in the closed position and the side locking
pins are located in the extended position within the
respective side sockets thereby to align the respec-
tive pins and sockets of the pair of retractable pin
mechanisms.

6. A marine vessel according to claim 5 further com-
prising a second pair of side locking pins, each side
locking pin of the second pair being located at a re-
spective opposite side of the door opening at a height
position between the hinge mechanism and the first
pair of side locking pins, and a second pair of side
sockets, each side socket of the second pair being
located at a respective opposite side of the door and
arranged to receive a respective side locking pin of
the second pair when the door is in the closed posi-
tion, wherein the side locking pins of the second pair
are retractable and movable between a retracted po-
sition, in which the pin is located substantially within
the door frame, and an extended position, in which
the pin extends forwardly from the door frame in a
lateral direction oriented along the hull and is re-
ceived in a respective side socket of the second pair
when the door is in a closed position, and a second
side actuator mechanism for moving the side locking
pins of the second pair between the retracted and
extended positions, optionally wherein the second
pair of side locking pins and second pair of side sock-
ets are adapted to position a middle section of the
door at a predetermined water sealing position when
the door is in the closed position.

7. A marine vessel according to any one of claims 1 to
6 wherein the first and second hinge elements are
separately fitted to the respective opposite sides of
the door, and each hinge element at one end has a
shaft coupled to a torque transfer mechanism fitted
into a recess within a structural member of the door
and at the opposite end the shaft is fitted to a bracket
which is fitted to the hull to transfer axial loads on
the shaft to the hull, optionally wherein for at least
one of the first and second hinge elements, the op-
posite end is coupled to an actuator arm for rotating
the hinge mechanism to move the door between the
closed and open positions.

8. A marine vessel according to any one of claims 1 to
7 wherein the hull, the door or both the hull and the
door, is or are composed of a fibre-reinforced resin
matrix composite material, optionally a carbon fibre-
reinforced epoxy resin matrix composite material.

9. A marine vessel according to any one of claims 1 to

8 wherein the door comprises a sheet member de-
fining an exterior face of the door and a structural
member fitted, directly or indirectly, thereto, the
structural member comprising at least two intercon-
nected structural beam elements, at least one struc-
tural beam element extending diagonally in a direc-
tion across the door between a location adjacent to
a first socket and a location adjacent to the first hinge
element and at least one structural beam element
extending diagonally in a direction across the door
between a location adjacent to a second socket and
a location adjacent to the second hinge element, op-
tionally wherein the structural member comprises
two interconnected structural beam elements and is
in the shape of an X which interconnects the location
adjacent to the first socket, the location adjacent to
the first hinge element, the location adjacent to the
second socket and the location adjacent to the sec-
ond hinge element.

10. A marine vessel according to any one of claims 1 to
9 wherein the hinge axis extends laterally across a
lower portion of the door which pivots downwardly
during opening and each socket is located in the vi-
cinity of the upper edge of the door.

11. A marine vessel according to any one of claims 1 to
10 which is a yacht or a sailing yacht, optionally
wherein the yacht or sailing yacht has a length of at
least 25 metres and/or wherein the door has a min-
imum height of 2 metres and a minimum width of 2
metres.

12. A method of operating a door incorporated into a hull
of a marine vessel, the marine vessel comprising a
hull, a door opening provided in the hull and extend-
ing between an exterior surface of the hull and an
area within the hull, and a door, wherein the door is
hingedly mounted to the hull within the door opening
by a hinge mechanism having a hinge axis which
extends laterally across the door between opposite
sides of the door, the method comprising the steps of:

a. pivotally moving the door about the hinge axis
from an open position, in which the door extends
outwardly away from the exterior surface of the
hull, to a closed position in which a periphery of
the door is surrounded by a door frame of the
door opening;
b. moving a pair of side locking pins, each side
locking pin being located at a respective oppo-
site side of the door opening, from a retracted
position substantially within the door frame to an
extended position in which the respective pin
extends forwardly from the door frame in a lat-
eral direction oriented along the hull and is re-
ceived in a respective side socket located at a
respective opposite side of the door; and

17 18 



EP 3 461 732 A1

11

5

10

15

20

25

30

35

40

45

50

55

c. moving a pair of structural pins, fitted to the
hull, from a retracted position, in which the struc-
tural pin is located substantially within the door
frame, to an extended position, in which the
structural pin extends forwardly from the door
frame in a transverse direction oriented towards
the exterior surface of the hull and is received
within a respective structural socket in the door
to form a structural load-bearing assembly ther-
ebetween, wherein the side locking pins and
side sockets apply opposite lateral forces on the
sides of the door when the door is in the closed
position and the side locking pins are located in
the extended position within the respective side
sockets thereby to align the respective structural
pins and structural sockets.

13. A method according to claim 12 wherein the hinge
axis extends laterally across a lower portion of the
door which pivots upwardly during closing and each
socket is located in the vicinity of an upper edge of
the door.

14. A method according to claim 12 or claim 13 wherein
when the door is in the closed position the structural
load-bearing assembly bears a structural load acting
between the hull and door in a direction transverse
to a longitudinal direction of the pin and socket and/or
wherein the structural load is substantially in the
plane of the hull and the door when the door is in the
closed position.

15. A method according to any one of claims 12 to 14
wherein the hull and the door are composed of a
carbon fibre-reinforced epoxy resin matrix compos-
ite material, optionally wherein the marine vessel is
a yacht or a sailing yacht which has a length of at
least 25 metres and the door has a minimum height
of 2 metres and a minimum width of 2 metres.
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