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Description
TECHN | CAL FI ELD

[0001] Theinvention relates to a device for vertical and
horizontal load securing of stacked cargo.

[0002] In a second aspect, the invention also relates
to a use for vertical and horizontal load securing of mod-
ular break-bulk cargo.

PRIOR ART

[0003] Twistlocks are devices that are often used to
secure shipping containers that comply with ISO (Inter-
national Standards Organisation) regulations. Such
twistlocks are very frequently used in shipping, where
the twistlocks interlock between corner fittings of two
stacked containers on a container ship, or where twist-
locks are fixedly mounted on a deck of a container ship
to anchor a container to the deck. There are also other
applications for twistlocks, for example when transport-
ing containers by rail or truck.

[0004] Twistlocks have traditionally been in the form
ofa housing, through which a shaft protrudes, with a cone
formed or attached to either side of the shaft. The cones
are slightly elongated to fit through an elongate slot in
the corner fitting of a container and to lock when rotated
in the corner fitting to a position transverse to the slot.
When both cones are locked in a corner fitting, two con-
tainers located one above the other are fastened togeth-
er.

[0005] Such a twistlock is known, inter alia, from US 5
632 586. US '586 describes a twistlock in which a single
cone operates automatically so that vertical forces on the
twistlock cone can be used both to lock a container in
place and to unlock the container. Other twistlocks are
known from GB 2 476 102 A and WO 2017/141005A1.

[0006] This well-known twistlock is not suitable for hor-
izontal and vertical securing of stacked cargo. The twist-
lock can only secure a container vertically on a ship’s
deck or to an underlying container. There is no horizontal
securing of any kind between adjacent containers. With
containers stacked above decks on a container ship, it
is possible that a high stack, despite containers being
vertically attached to each other, topple over during rough
weather and fall into the sea. As a result, the height of
the stack of containers is limited.

[0007] This disadvantage also applies to a modular
break-bulk load. A modular break-bulk load comprises
large general cargo, such as the blades of a windmill,
which are placed above deck on a ship. A module of a
modular break-bulk load comprises metal frames at-
tached to the general cargo item near ends or a metal
frame that delimits the entire general cargo item in three
dimensions. The metal frames comprise corner fittings
as known in shipping containers that comply with ISO
regulations. The metal frames are stacked on top of each
other and secured with twistlocks according to the prior
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art. Again, the frames are only secured in a vertical di-
rection, which means that there is a real risk of a stacked
modular break-bulk load tipping over.

[0008] To limit the risk of tipping over, the stacks are
additionally secured using chains from a deck to contain-
ers or modules of the modular break-bulk load. This re-
quires extra material and additional actions, which makes
securing the load time-consuming.

[0009] The present invention aims to solve at least
some of the above problems or drawbacks.

SUMMARY OF THE INVENTION

[0010] In a first aspect, the present invention relates
to a device according to claim 1.

[0011] The great advantage of this device is that in
addition to a first shaft, comprising locking bodies at its
ends, it also comprises a second parallel shaft. The sec-
ond shaft also comprises locking bodies at its ends. The
locking bodies are elongated to fit through an elongate
slot in the corner fitting of a container or a frame of a
module of a modular break-bulk load. By rotation of the
shafts, the locking bodies lock in a position transverse to
the slot. As a result, containers or modules of a modular
break-bulk load are secured to each other or to the deck
of a ship in a vertical direction. Because the device com-
prises two shafts, the device can be used not only to
secure containers or modules of a modular break-bulk
load of a first stack in a vertical direction, but also to se-
cure containers or modules of a modular break-bulk load
of asecond adjacent stackin a vertical direction. Because
both shafts are comprised in the same housing, the con-
tainers or modules of two adjacent stacks are automati-
cally also secured horizontally by the housing. As aresult,
instead of several separate stacks, a single stack with a
wide baseis obtained, whereby the risk of tipping is small.
Due to the device, it is not necessary to use additional
chains or elements and stacked cargo can be secured
both vertically and horizontally with the same number of
operations as with vertical only securing.

[0012] Preferred embodiments of the device are set
out in claims 2 to 11.

[0013] In a second aspect, the present invention re-
lates to a use according to claim 12. This use results in
an advantageous securing of stacked modular break-
bulk cargo, wherein modules of a modular break-bulk
load are secured not only in the vertical direction to un-
derlying modules or to a deck of a ship, but also in a
horizontal direction to modules of adjacent stacks of mod-
ular break-bulk cargo. As a result, instead of several sep-
arate stacks of modular break-bulk cargo, a single stack
with a wide base is obtained, whereby the risk of tipping
is small. By using the device, it is not necessary to use
additional chains or elements and stacked modular
break-bulk cargo can be secured both vertically and hor-
izontally with the same number of operations as with ver-
tical only securing.
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BRI EF DESCRI PTI ON OF THE FIGURES
[0014]

Figure 1 shows an exploded view of a device ac-
cording to an embodiment of the present invention.
Figure 2 shows an exploded view of an alternative
use of a device according to an embodiment of the
present invention.

Figure 3A and Figure 3B show a schematic repre-
sentation of prior art modular break-bulk load secur-
ing.

Figure 4 shows a schematic representation of mod-
ular break-bulk load securing using a device accord-
ing to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Unless otherwise defined, all terms used in the
description of the invention, including technical and sci-
entificterms, have the meaning as commonly understood
by a person skilled in the art to which the invention per-
tains. For a better understanding of the description of the
invention, the following terms are explained explicitly.
[0016] In this document, "a" and "the" refer to both the
singular and the plural, unless the context presupposes
otherwise. For example, "a segment" means one or more
segments.

[0017] The terms "comprise", "comprising”, "consist
of", "consisting of", "provided with", "include", "including",
"contain”, "containing", are synonyms and are inclusive
or open terms that indicate the presence of what follows,
and which do not exclude or prevent the presence of
other components, characteristics, elements, members,
steps, as known from or disclosed in the prior art.
[0018] Quoting numerical intervals by endpoints com-
prises allintegers, fractions and/or real numbers between
the endpoints, these endpoints included.

[0019] In the context of this document, break-bulk or
general cargo are goods whose quantity is not specified
by size or weight, but per piece.

[0020] In the context of this document, a modular
break-bulk load is a load of general cargo in which an
item of general cargo is packaged to form a module, so
that several modules of the general cargo can be stacked
on top of each other. Non-limiting examples of this are
boxes, crates, barrels or bales. Alternatively, an item of
general cargo comprises near its ends a preferably metal
frame attached to the general cargo item, or the general
cargo item is delimited in three dimensions by a prefer-
ably metal frame, the preferably metal frames being con-
figured for stacking on top of one another.

[0021] In the context of this document, a break-bulk
vessel is a vessel suitable for carrying break-bulk in a
cargo hold or on deck. Optionally, a break-bulk vessel
includes cranes, which enable the vessel to load or un-
load break-bulk independently.

[0022] Inthe contextofthisdocument, "cargo" is agen-
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eral term for a load that is carried by means of a ship,
such as, for example, containers or modular break-bulk
cargo.

[0023] In the context of this document, a spherical cap
is a part of a sphere that is cut off from the sphere by a
plane.

[0024] In the context of this document, a cylindrical
segment is a portion of a cylinder cut off from the cylinder
by a plane parallel to a longitudinal axis of the cylinder.
[0025] Inafirstaspect, the invention relates to a device
for vertical and horizontal load securing of stacked cargo.
[0026] According to a preferred embodiment, the de-
vice comprises a housing, a first shaft and a second shaft.
[0027] The housing is preferably formed from metal,
more preferably from steel. Steel is a suitable material
for absorbing tensile and compressive forces, bending
forces and shear forces. These forces are considerable
in the case of stacked cargo, such as containers and
modules of modular break-bulk cargo, due to movements
of a ship, such as a container ship or a break-bulk vessel.
The movements of the ship are caused by waves at sea
and can become very large in severe weather conditions.
Due to the strength of steel and because steel can also
deform elastically, the housing will not crack or break
under the influence of tensile and compressive forces,
bending forces and shear forces, even in severe weather
conditions, so that a stacked cargo remains secured in
vertical and horizontal directions.

[0028] The housing preferably comprises one or more
castings. Castings can be obtained quickly and easily by
pouring molten metal into a mold. After cooling, a casting
requires a limited number of processing steps to finish
the casting.

[0029] Thefirstshaftcomprises alongitudinal axis. The
first shaft is rotatably borne in the housing. The first shaft
is rotatable about its longitudinal axis. A first end of the
first shaft projects from the housing on a first side of the
housing. A second end of the first shaft projects from the
housing on a second side of the housing. The second
side of the housing faces the first side of the housing.
The first end of the first shaft comprises a locking body
which is radially elongated with respect to the first shaft.
The second end of the first shaft comprises a locking
body which is radially elongated with respect to the first
shaft. "Radially elongated" means that a locking body is
extended in a longitudinal direction, the longitudinal di-
rection being transverse to the first shaft.

[0030] The second shaft comprises a longitudinal axis.
The second shaft is rotatably borne in the housing. The
second shaft is rotatable about its longitudinal axis. A
first end of the second shaft projects from the housing
on the first side of the housing. A second end of the sec-
ond shaft projects from the housing on the second side
of the housing. The first end of the second shaft compris-
es a locking body which is radially elongated with respect
to the second shaft. The second end of the second shaft
comprises alocking body which is radially elongated with
respect to the second shaft. "Radially elongated" means
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that a locking body is extended in a longitudinal direction,
the longitudinal direction being transverse to the second
shaft. The second shaft is parallel to the first shaft.
[0031] The shafts are preferably made of metal, more
preferably steel. The shafts are preferably stamped from
a block of hot metal. This is advantageous because it
avoids having an imperfection in a shaft, such as a cast-
ing flaw or a void, which has a negative influence on the
tensile strength of the shafts.

[0032] A radially elongated locking body is preferably
configured to be received through an elongate slot in a
corner fitting of a container. The container is preferably
in accordance with standard ISO 668:2020. Said stand-
ard defines dimensions for the corner fitting and the elon-
gate slot. A radially elongated locking body is a separate
part that is fixedly mounted on a shaft or formed as a
single piece together with the shaft. Preferably, a shaft
and its locking bodies are a single piece. Preferably, a
shaft and its locking bodies are made of metal, more pref-
erably of steel. Preferably, a shaft and its locking bodies
are stamped from a single block of hot metal.

[0033] By rotation of a shaft, a locking body at one end
of the shaft twists into the corner fitting of a container or
module of a modular break-bulk load, preventing a lock-
ing body from moving through the elongate slot of the
corner fitting and the device is attached to the corner
fitting of the container or module of a modular break-bulk
load.

[0034] The locking bodies at the first and second ends
of a shaft are configured to simultaneously secure the
device to two stacked containers or modules of a modular
break-bulk cargo by rotation of the shaft. As a result, con-
tainers or modules of a modular break-bulk load are se-
cured to each other or to the deck of a ship in a vertical
direction.

[0035] Thedistance between the two shafts, measured
according to a perpendicular connecting line between
the two shafts, is preferably greater than a maximum
length of a locking body. As a result, locking bodies of
the first shaft cannot touch the locking bodies of the sec-
ond shaft.

[0036] Because the device comprises two shafts, the
device can be used not only to secure containers or mod-
ules of a modular break-bulk load of a first stack in a
vertical direction, but also to secure containers or mod-
ules of a modular break-bulk load of a second adjacent
stackin a vertical direction. Because both shafts are com-
prised in the same housing, the containers or modules
of two adjacent stacks are automatically also secured to
each other in a horizontal direction by the housing. As a
result, instead of several separate stacks, a single stack
with a wide base is obtained, whereby the risk of tipping
is small. Due to the device, it is not necessary to use
additional chains or elements to secure stacked cargo
and stacked cargo can be secured both vertically and
horizontally with the same number of operations as with
vertical only securing.

[0037] According to a preferred embodiment, locking
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bodies of a shaft are symmetrical with respect to the lon-
gitudinal axis of the shaft. This is advantageous because
it prevents the device from being misoriented when a
locking body is facing the elongate slot in a corner fitting
of a container or module of a modular break-bulk load.
[0038] According to a preferred embodiment, the first
and second shaft are identical. This is advantageous
when assembling the device, because the first and the
second shaft may be interchanged. This is also advan-
tageous because when placing the device, both the first
axis or the second axis may be directed towards the elon-
gate slot in a corner fitting of a container or module of a
modular break-bulk load.

[0039] According to an embodiment, the housing is
formed from steel having a tensile strength of at least
390 MPa, preferably at least 400 MPa, more preferably
atleast410 MPa, even more preferably atleast 420 MPa
and even more preferably at least 500 MPa. Steel with
atensile strength of atleast 390 MPa is required to absorb
tensile and compressive forces, bending forces and
shear forces on the device due to ship movements.
[0040] According to a preferred embodiment, a shaft
comprises ahandle. The handle is positioned transverse-
ly to the shaft and projects through the housing. The
housing comprises a slot suitable for moving the handle.
The handle is configured to rotate the shaft about its lon-
gitudinal axis from a first to a second position over an
angle B.

[0041] A handle is a separate part that is fixed on a
shaft. Preferably, a handle is made of metal, more pref-
erably of steel. The handle is preferably welded to the
shaft. Alternatively, the handle is screwed into an internal
thread in the shaft.

[0042] A handle is advantageous for rotating a shaft
for locking or unlocking a locking body in the elongate
slot of a corner fitting of a container or module of a mod-
ular break-bulk cargo. A locking body is unlocked in the
first position, wherein the locking body can go in and out
of the corner fitting and locked in the second position.
The handle does not require any tools to rotate the shaft.
The handle is also an advantageous visual indication of
whether or not a locking body is locked in a corner fitting.
[0043] According to a further embodiment, the angle
is at least 75° and at most 105°, preferably at least 85°
and at most 95°, more preferably 90°. An angle B within
the specified range guarantees that a locking body, after
turning the handle from the first to the second position,
is sufficiently transverse to the elongate slot of a corner
fitting of a container or module of a modular break-bulk
cargo.

[0044] According to an embodiment, the distance be-
tween the firstand the second axes, measured according
to a perpendicular connecting line between the two
shafts, is atleast 100 mm and at most400 mm, preferably
at least 150 mm and at most 300 mm. Within this range
it is possible to horizontally secure adjacent stacks of
stacked cargo. A smaller distance results in locking bod-
ies that are too small, as a result of which these locking
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bodies cannot adequately absorb the tensile and com-
pressive forces, shear forces and bending forces. A
greater distance creates excessive shear forces and
bending forces on the device. In addition, this also en-
sures that adjacent stacks of stacked cargo are stacked
horizontally further apart, so that space in a hold oron a
deck of a ship is used less efficiently.

[0045] According to a preferred embodiment, the de-
vice comprises a spring-actuated clamping mechanism.
The spring-actuated clamping mechanism is configured
to clamp a shaft in the first and second positions. The
first and second positions of the shaft are as in a previ-
ously described embodiment. The spring-actuated
clamping mechanism is advantageous to prevent a shaft
from rotating inadvertently out of the first or second po-
sition due to, for example, vibrations, and a locking body
from being locked or unlocked inadvertently.

[0046] The spring-actuated clamping mechanism
comprises a clamping body which is tensioned against
the shaft by a spring. Preferably, the shaft comprises
recesses in which the clamping body is pressed by the
spring with the shaft in the first or second position. The
recesses preferably comprise inclined or rounded side
walls. This is advantageous to move the clamping body
out of the recess against the spring force by exerting a
torque on the shaft, so that the shaft is no longer clamped
in the first or second position and can be moved to an-
other position.

[0047] A non-limiting example of a spring-actuated
clamping mechanism comprises a spring and a ball. The
spring is placed in the housing and presses the ball into
arecess in a shaft, the recess being a recess in the form
of a spherical cap or a cylindrical segment.

[0048] This embodiment is particularly advantageous
in combination with a previously described embodiment
wherein a shaft comprises a handle. The handle is suit-
able as a lever for overcoming the spring force of the
spring-actuated clamping mechanism, whereby a high
spring force can be used to prevent a shaft from moving
unintentionally out of the first or second position, for ex-
ample due to vibrations, while the spring-actuated clamp-
ing mechanism can be overcome by muscular force.
[0049] According to a further embodiment, the spring-
actuated clamping mechanism is configured to clamp a
shaft in a third position. The third position is located be-
tween the first and the second position. A third position
is advantageous to provide, forexample, a third operating
condition of the device. A first operating condition is that
both locking bodies of a shaft are unlocked, as with a
shaft in the first position. A second operating condition
is that both locking bodies of a shaft are locked, as with
a shaft in the second position. The third operating con-
dition is that one of the two locking bodies of a shaft is
partially locked, and the other locking body is unlocked.
Partially locked means that a locking body is not sub-
stantially transverse to the elongate slot of a corner fitting,
nor is it aligned with the elongate slot. The device is al-
ready attached to said corner fitting but cannot yet absorb
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tensile forces in the longitudinal direction of the shaft.
This third operating condition is advantageous for provi-
sionally fixing a device to a corner fitting of for instance
a first container or module of a modular break-bulk load,
after which a second container or module is placed on
top of the first container or module. If the second con-
tainer or module taps against the device instead of being
placed on the device, the device will remain in place. This
avoids having to place a device on the first container
several times before the device can be attached to the
second container. After the second container has been
placed on the first container and the locking bodies of
the shaft are received in both the elongate slot of a corner
fitting of the first and second container, the shaft can be
moved to the second position, whereby the device is se-
cured to the first and second containers and the first and
second containers are secured vertically.

[0050] According to a preferred embodiment, the lock-
ing bodies at the first end and the second end of a shaft
each have their own longitudinal direction. The longitu-
dinal direction is perpendicular to the shaft. The angle
between the longitudinal direction of the locking body at
the first end and the longitudinal direction of the locking
body at the second end is at least 15° and at most 30°,
preferably at least 20° and at most 25°, more preferably
22.5°.

[0051] With the shaft in the first position, the longitudi-
nal direction of either locking body is substantially parallel
to an elongate slot of a corner fitting of a container or
module of a modular break-bulk cargo, allowing said lock-
ing body to be moved in and out of the elongate slot of
the corner fitting. The longitudinal direction of the other
locking body forms an angle with the elongate slot which
is equal to the angle between the longitudinal directions
of the two locking bodies. By careful determination of a
width of a locking body, where the width of a locking body
is smaller than the width of the elongate slot, a locking
body can also still be moved in and out of the elongate
slot of the corner fitting if a locking body is at an angle to
the elongate slot which falls within the above defined
range for an angle between the longitudinal directions of
the locking bodies. Due to the angle between the longi-
tudinal directions of the two locking bodies, the other lock-
ing body can therefore also be moved in and out of the
elongate slot. By rotating the shaft from the first position
over an angle 6 toward the second position, the locking
body which in the first position was substantially parallel
to the elongate slot of a corner fitting will now form an
angle 6 with the elongate slot, while the other locking
body will form an angle with the elongate slot equal to
angle 0 plus the angle between the longitudinal directions
of the two locking bodies or equal to angle 6 minus the
angle between the longitudinal directions of the two lock-
ing bodies. By careful choice of the angle 6, it can be
ensured that one of the two locking bodies, after the ro-
tation of the shaft through the angle 6, forms an angle
with the elongate slot, which falls within the above defined
range for an angle between the longitudinal directions of
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the locking bodies, while the other locking body has an
angle which is greater and outside the defined range.
This is advantageous to partially lock one of the two lock-
ing bodies, while the other locking body is still unlocked.
The advantages are further analogous to an embodiment
described above wherein the spring-actuated clamping
mechanism is configured to clamp a shaft in a third po-
sition. Itis clear that both embodiments can be combined
advantageously.

[0052] According to the invention, the housing com-
prises an elongate body having a longitudinal direction,
transverse direction and height direction. The longitudi-
nal direction is along a perpendicular connecting line be-
tween the first and second shafts. The height direction
is parallel to the first and second shafts. The transverse
direction is perpendicular to the longitudinal direction and
the height direction. The elongate body is flat on the first
and second sides of the housing and located along the
height direction between the locking body at the first and
second ends of the first and second shafts. The elongate
body is advantageous for horizontally securing contain-
ers or modules of a modular break-bulk cargo of two ad-
jacent stacks. The elongate body is a suitable bridging
distance between two adjacent stacks. The elongate
body is additionally advantageous for supporting contain-
ers or modules of a modular break-bulk cargo on the flat
first or second side of the elongate body and for support-
ing the device with the flat first or second side of the
elongate body on an underlying container or module of
a modular break-bulk cargo. The elongated body also
provides a visible spacing between stacked containers
or modules, allowing a freight handler to easily visually
check whether stacked cargo is secured horizontally and
vertically using the device.

[0053] According to a further embodiment, the elon-
gate body has a height of at least 50 mm. A height of at
least 50 mm is sufficient for a visible spacing between
stacked containers or modules of a modular break-bulk
cargo. A height of at least 50 mm also provides sufficient
strength in the elongate body of the device. Preferably,
the elongate body has a height of at least 55 mm, more
preferably at least 60 mm.

[0054] At a height of at least 50 mm, the device can
withstand a compressive force of at least 600 kN along
the longitudinal direction of the elongate body. The de-
vice can withstand a shear force of at least 250 kN trans-
verse to the longitudinal direction of the elongate body
and parallel to the flat part of the elongate body on the
first or second side of the housing. The device can with-
stand a shear force of at least 380 kN transverse to the
longitudinal direction of the elongate body and perpen-
dicular to the flat part of the elongate body on the first or
second side of the housing. The device can withstand a
bending moment about an axis, transverse to the longi-
tudinal direction of the elongate body and parallel to the
flat part of the elongate body on the first or second side
ofthe housing, of atleast 1.5 kNm. As aresult, the device
is sufficiently strong for the reliable securing of stacked
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cargo in horizontal and vertical direction, without the de-
vice breaking.

[0055] According to the invention, the elongate body
comprises two detachable end pieces and a middle part.
The two detachable end pieces are attached to the middle
part by means of bolts and preferably also nuts. The first
shaft is positioned in a first detachable end piece or on
a boundary between the first detachable end piece and
the middle piece. The second shaft is positioned in a
second detachable end piece or on a boundary between
the second detachable end piece and the middle piece.
An elongate body with two detachable end pieces and a
middle piece is advantageous for changing the distance
between the two shafts of the device, measured accord-
ing to a perpendicular connecting line between the two
shafts, by detaching the end pieces and replacing the
middle part with a shorter or longer middle part. Because
the distance between the shafts can be changed, it is
possible to adapt the device, depending on a distance
between adjacent stacks of cargo.

[0056] According to the invention, the middle part is
mounted on a mounting surface of a first end piece. The
mounting surface of the first end piece is flat. The longi-
tudinal axis of the first shaft is in the plane of the mounting
surface of the first end piece. The middle partis mounted
on a mounting surface of a second end piece. The mount-
ing surface of the second end piece is flat. The longitu-
dinal axis of the second shaft is in the plane of the mount-
ing surface of the second end piece. The first and second
mounting surfaces are parallel. By detaching the firstand
second end pieces, the first and second shafts can be
removed from the housing. The firstand second end piec-
es are configured for releasably mounting the mounting
surface of the first end piece on the mounting surface of
the second end piece. This is advantageous because it
allows a single shaft twistlock to be obtained from a de-
vice by detaching the first and second end pieces of a
device from the middle part and removing the first and
second shafts and by placing the first or second shaft
between the first end piece and the second end piece
and releasably mounting the mounting surface of the first
end piece on the mounting surface of the second end
piece. The resulting twistlock can be used for vertically
securing containers or modules of a modular break-bulk
cargo on a side where there is no adjacent stack of con-
tainers or modules. The twistlock obtained automatically
has a height that corresponds to the height of devices
used for vertically and horizontally securing said contain-
er or module to an adjacent stack of containers or mod-
ules, so that adjacent containers or modules are aligned
horizontally and there are no moments of force in the
contiguous stacks of containers or modules.

[0057] The mounting surface of the first end piece is
detachably mounted on the mounting surface of the sec-
ond end piece by means of bolts and preferably also nuts.
Preferably, these are the same bolts and nuts as for re-
leasably mounting an end piece to the middle part, as in
a previously described embodiment, so that bolts and
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nuts can be reused when converting a device to a single
shaft twistlock and vice versa.

[0058] According to a preferred embodiment, the lock-
ing body at the first end of a shaft has a longitudinal di-
rection, wherein a central cross-section along the longi-
tudinal direction of the locking body is conical. This is
advantageous because when a container or a module of
a modular break-bulk load is placed on top of another
container or module, if there is a deviation of a few cen-
timeters between positions of the containers or modules,
the former container or module is automatically aligned
so that the locking body is centrally received in the elon-
gate slot of a corner fitting of a container or module.
[0059] According to a preferred embodiment, the lock-
ing body at the second end of a shaft has a longitudinal
direction, wherein a central cross-section along the lon-
gitudinal direction of the locking element is a segment of
a circle. A segment of a circle has a similar advantage
as in a previously described embodiment in which the
central cross-section is conical. However, a segment of
a circle is flatter in the horizontal direction than a cone
shape near the shaft in which the locking elementis com-
prised, so that with deviations larger than 3 cm in position
between containers or modules of a modular break-bulk
load to be stacked on top of each other, there is nolonger
necessarily an automatic alignment. However, this is still
sufficient for manually aligning a device according to the
present invention on a container or module, for example
when the device is manually secured to a top of a con-
tainer or module. A segment of a circle is also advanta-
geous because for the same length of a locking body it
can resultin a smaller volume of the locking body, result-
ing in a weight saving.

[0060] It will be apparent to one skilled in the art that
this embodiment can be advantageously combined with
a previously described embodiment, wherein the central
cross-section is conical.

[0061] According to a further embodiment, the locking
bodies at the first end and the second end of a shaft are
identical. The locking bodies may have a central cross-
section which is conical or a segment of a circle, as in
previously described embodiments, or another suitable
shape.

[0062] Accordingtoapreferred embodiment, the hous-
ing comprises a beam-shaped collar near the first end
and the second end of the first and the second shaft. The
beam-shaped collar extends in a direction transverse to
the perpendicular connecting line between the first and
second shafts and transverse to the longitudinal direction
of the first and second shafts. The beam-shaped collars
are situated around the shafts. The beam-shaped collars
are advantageous for absorbing shear forces from a con-
tainer or module of a modular load. When sliding hori-
zontally, a corner fitting of the container or module rests
against the beam-shaped collar, so that forces are not
transferred to the shaft but via the beam-shaped collar
directly to the housing of the body. This prevents shafts
from breaking due to shear forces.
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[0063] In a preferred embodiment, the housing com-
prises a recess at ends in the direction of a connecting
line between the first and the second shaft. This recess
is advantageous for weight saving. Because the recess
is positioned atan end of the housing, thishas no adverse
effect on the strength of a device according to the present
invention or on manufacture in case the housing is a cast-
ing.

[0064] In a second aspect, the invention relates to the
use of a device according to the first aspect for vertical
and horizontal load securing of modular break-bulk car-
go.

[0065] Modular break-bulk cargo, such as but not lim-
ited to windmill components and modular housing units,
are often divided into modules and stacked on top of each
other. A module of a modular break-bulk load comprises
a preferably metal frame which is secured to items of
general cargo of the module, or which delimits the general
cargo items in three dimensions, the preferably metal
frames being configured for stacking on top of one an-
other. For this purpose, the metal frames comprise corner
fittings, analogous to the corner fittings of containers in
accordance with standard ISO 668:2020.

[0066] The use of a device according to the first aspect
of the invention results in an advantageous securing of
stacked modular break-bulk cargo, wherein modules of
a modular break-bulk load are secured not only in the
vertical direction to underlying modules or to a deck of a
ship, but also in a horizontal direction to modules of ad-
jacent stacks of modular break-bulk cargo. As a result,
instead of several separate stacks of modular break-bulk
cargo, a single stack with a wide base is obtained, where-
by the risk of tipping is small. By using the device, it is
not necessary to use additional chains or elements and
stacked modular break-bulk cargo can be secured both
vertically and horizontally with the same number of op-
erations as with vertical only securing.

[0067] In what follows, the invention is described by
way of non-limiting figures illustrating the invention, and
which are not intended to and should not be interpreted
as limiting the scope of the invention.

DETAI LED DESCRIPTION OF THE FIGURES

[0068] Figure 1 shows an exploded view of a device
according to an embodiment of the present invention.

[0069] The device includes a housing and a first and
second shaft (18). The housing comprises an elongate
body. The elongate body comprises two end parts (10)
which are releasably fastened to a middle part (13) by
means of bolts (15) and nuts (14). The middle part is
mounted on a mounting surface (22) of the end pieces
(10). The mounting surface (22) is flat. The longitudinal
axis of a shaft (18) is in the plane of a mounting surface
(22) of an end piece (10). The shafts (18) extend at a first
end through a first side and at a second end through an
opposite second side of the housing. The shafts (18)
comprise a locking body (17) at the first end, wherein a
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central cross-section in the longitudinal direction of the
locking body (17) is conical. The shafts (18) comprise a
locking body (19) at the second end, wherein a central
cross-section in the longitudinal direction of the locking
body (19) is a segment of a circle. The shafts (18) com-
prise a handle (20), the handle (20) being positioned
transversely of the shafts (18) and extending through the
housing, and the housing comprising a slot (23), suitable
for moving the handle (20) from a first to a second posi-
tion. The device includes a spring-actuated clamping
mechanism configured to clamp a shaft (18) in a first,
second and intermediate third position. The spring-actu-
ated clamping device comprises springs (11) and balls
(12). A shaft (18) comprises recesses (21) in the form of
a spherical cap or a cylindrical segment. The spring (11)
presses the ball (12) into arecess (21), thereby clamping
a shaft (18) in the first, second or intermediate third po-
sition. The housing comprises a beam-shaped collar
(16). The beam-shaped collar (16) extends in a direction
transverse to the perpendicular connecting line between
the shafts (18) and transverse to the longitudinal direction
of the shafts (18). There are recesses (19) at the ends
ofthe housings. The recesses (19) are advantageous for
weight saving.

[0070] Figure 2 shows an exploded view of an alter-
native use of a device according to an embodiment of
the present invention.

[0071] The device is analogous to the device of Figure
1. The end pieces (10) are detached from the middle part
(13), after which the end pieces (10) are mounted around
a single shaft (18). As aresult, a single axis twistlock (18)
is obtained from the device.

[0072] Figure 3A and Figure 3B show a schematic
representation of prior art modular break-bulk load se-
curing.

[0073] Figure 3A shows the break-bulk load in a direc-

tion transverse to the longitudinal direction of a break-
bulk vessel. Figure 3B shows the break-bulk load in the
longitudinal direction of a break-bulk vessel.

[0074] The modular break-bulk load consists of mod-
ules (1) stacked three high. All modules (1) are equal.
Each module (1) comprises a metal frame. A metal frame
comprises attachment points (2) at the bottom and top
edges. Stacked modules (1) are attached to each other
by means of twistlocks (3). The module (1) at the bottom
is secured to the deck of a break-bulk ship with twistlocks
(3). The twistlocks (3) are known from the prior art. Along
each upper longitudinal edge of a module (1), four sets
of chains (4), withstanding a maximum load of 10 tons,
are fastened to prevent modules (1) from tipping over
due to wave movements.

[0075] Figure 4 shows a schematic representation of
modular break-bulk load securing using a device accord-
ing to an embodiment of the present invention.

[0076] Figure 4 shows the break-bulk load in the lon-
gitudinal direction of a break-bulk vessel.

[0077] The modular break-bulk load consists of the
same modules (1) as in Figures 3A and 3B. The modules

10

15

20

25

30

35

40

45

50

55

(1) are stacked in adjacent substantially vertical stacks
(5). Each module (1) of each substantially vertical stack
(5) is horizontally secured in a direction transverse to the
longitudinal direction of a break-bulk ship by means of
devices (6) according to the presentinvention to a module
(1) atthe same height of an adjacent substantially vertical
stack (5). The devices (6) also vertically secure each
module (1) of a substantially vertical stack (5) under
which another module (1) is positioned, to the module
(1) below. Modules (1) at the bottom of the substantially
vertical stacks (5) are secured to the deck of a break-
bulk ship by means of a twistlock (3). A module (1) under
which another module (1) is positioned is secured verti-
cally to the module (1) lying below it on a side where
there is no adjacent module (1) by means of a twistlock
(3). Allmodules (1) are attached only to attachment points
(2) at their corners. The attachment points (2) are pref-
erably corner fittings, analogous to the corner fittings of
containers in accordance with standard ISO 668:2020.
All modules (1) form a block that does not tip over due
to its wide base. No chains are needed to secure a mod-
ular break-bulk load, so that less material is needed, and
a modular break-bulk load can be secured faster. A de-
vice (6) according to the present invention also allows to
stack modules (1) five high, compared to three high in
Figure 3A and Figure 3B, whereby more modules (1) can
be transported on the same surface on the deck.

Claims

1. A device for vertical and horizontal load securing of
stacked cargo comprising

a housing and a first shaft (18), comprising a
longitudinal axis, which is mounted rotatably
borne in the housing about its longitudinal axis,
wherein a first end of the first shaft projects from
the housing on a first side of the housing and a
second end of the first shaft projects from the
housing on an opposite second side of the hous-
ing, wherein the first and second ends of the first
shaft comprise a locking body (17, 19) which is
radially elongated with respect to the shaft,
wherein the device comprises a second shaft
(18), comprising a longitudinal axis,

which is mounted rotatably borne in the housing
about its longitudinal axis, wherein a first end of
the second shaft projects from the housing on
the first side of the housing and a second end
of the second shaft projects from the housing on
the second side of the housing, wherein the first
and second ends of the second shaft comprise
alocking body (17, 19) which is radially elongat-
ed with respect to the shaft and wherein the first
and second shafts are parallel, the housing com-
prises an elongate body with a longitudinal di-
rection, transverse direction and height direc-
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tion, wherein the longitudinal direction is along
aperpendicular connecting line between the first
and second shafts, wherein the height direction
is parallel to the first and second shafts, wherein
the transverse direction is perpendicular to the
longitudinal direction and the height direction,
wherein the elongate body is flat on the first and
second sides of the housing and wherein the
elongate body is located along the height direc-
tion between the locking body at the first and
second ends of the first and second shafts, char-
acterized in that the elongate body comprises
two detachable end pieces (10) and a middle
part (13),

wherein the middle part is mounted on a mount-
ing surface (22) of a first end piece, wherein the
longitudinal axis of the first shaft is in the plane
of the mounting surface of the first end piece,
and the middle part is mounted on a mounting
surface (22) of a second end piece,

wherein the longitudinal axis of the second shaft
is in the plane of the mounting surface of the
second end piece, wherein the first and second
mounting surfaces are parallel and wherein the
first and second end pieces are configured for
releasably mounting the mounting surface of the
first end piece on the mounting surface of the
second end piece.

The device according to claim 1, characterized in
that a shaft comprises a handle (20), the handle be-
ing positioned transverse to the shaft and projecting
through the housing, and wherein the housing com-
prises a slot (23) suitable for moving the handle,
wherein the handle is configured to rotate the shaft
about its longitudinal axis from a first to a second
position over and angle f.

The device according to claim 2, characterized in
that the angle B is at least 75° and at most 105°.

The device according to claim 2 or 3, characterized
in that the device comprises a spring-actuated
clamping mechanism (11, 12) configured for clamp-
ing a shaft in the first and second positions.

The device according to claim 4, characterized in
that the spring-actuated clamping mechanism is
configured for clamping a shaft in a third position,
located between the first and the second position.

The device according to any of the preceding claims
1-5, characterized in that the elongate body has a
height of at least 50 mm.

The device according to any of the preceding claims
1-6, characterized in that the locking bodies at the
first and second end of a shaft each have their own
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longitudinal direction, wherein the longitudinal direc-
tion is perpendicular to the shaft and wherein the
angle between the longitudinal direction of the lock-
ing body at the first end and the longitudinal direction
of the locking body at the second end is at least 15°
and at most 30°.

The device according to any of the preceding claims
1-7, characterized in that the locking body at the
firstend of a shaft has a longitudinal direction, where-
in a central cross-section along the longitudinal di-
rection of the locking body is conical.

The device according to any of the preceding claims
1-8, characterized in that the locking body at the
second end of a shaft has a longitudinal direction,
wherein a central cross-section along the longitudi-
nal direction of the locking body is a segment of a
circle.

The device according to any of the preceding claims
1-9, characterized in that the housing comprises a
beam-shaped collar (16) near the first end and the
second end of the first and the second shaft, wherein
the beam-shaped collar extends in a direction trans-
verse to the perpendicular connecting line between
the firstand second shafts and transverse to the lon-
gitudinal directions of the first and second shafts.

The device according to any of the preceding claims
1-10, characterized in that the housing comprises
a recess at ends in the direction of a connecting line
between the first and the second shaft.

Use of the device according to any of claims 1-11
for vertical and horizontal load securing of modular
break-bulk cargo.

Patentanspriiche

1.

Vorrichtung zur vertikalen und horizontalen La-
dungssicherung gestapelter Fracht, ein Gehause
und einer erste Welle (18) umfassend, die eine
Langsachse umfasst, die um ihre Langsachse dreh-
bar gelagert in das Gehduse montiert ist, wobei ein
erstes Ende der ersten Welle an einer ersten Seite
des Gehauses aus dem Gehause hervorsteht und
ein zweites Ende der ersten Welle an einer gegen-
Uberliegenden zweiten Seite des Gehduses aus
dem Gehéause hervorsteht, wobei das erste und das
zweite Ende der ersten Welle einen Arretierungskor-
per (17, 19) umfassen, der in Bezug auf die Welle
radial verlangertist, wobei die Vorrichtung eine zwei-
te Welle (18) umfasst, die eine Langsachse umfasst,
die um ihre Langsachse drehbar gelagert in das Ge-
hause montiert ist, wobei ein erstes Ende der zwei-
ten Welle an einer ersten Seite des Geh&uses aus
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dem Gehause hervorsteht und ein zweites Ende der
zweiten Welle an der zweiten Seite des Gehauses
aus dem Gehause hervorsteht, wobei das erste und
das zweite Ende der zweiten Welle einen Arretie-
rungskorper (17, 19) umfassen, der in Bezug auf die
Welle radial verlangert ist, und wobei die erste und
die zweite Welle parallel liegen, wobei das Gehause
einen langlichen Koérper mit einer Langsrichtung,
Querrichtung und einer Hohenrichtung umfasst, wo-
bei die Langsrichtung entlang einer senkrechten
Verbindungslinie zwischen der ersten und der zwei-
ten Welle liegt, wobei die Hohenrichtung parallel zu
der ersten und der zweiten Welle liegt, wobei die
Querrichtung senkrecht zu der Langsrichtung und
zu der Héhenrichtung liegt, wobei der langliche Kor-
per an der ersten und der zweiten Seite des Gehau-
ses flach ist und wobei der langliche Kérper in der
Hoéhenrichtung zwischen dem Arretierungskérper an
dem ersten und dem zweiten Ende der ersten und
der zweiten Welle angeordnet ist,

dadurch gekennzeichnet, dass der langliche Kor-
per zwei l6sbare Endstiicke (10) und einen Mittelteil
(13) umfasst, wobei der Mittelteil an eine Montage-
flache (22) eines ersten Endstiicks montiert ist, wo-
bei die Langsachse der ersten Welle in der Ebene
der Montageflache des ersten Endstlicks liegt und
der Mittelteil an eine Montageflache (22) eines zwei-
ten Endstiicks montiert ist, wobei die Langsachse
der zweiten Welle in der Ebene der Montageflache
des zweiten Endstiicks liegt, wobei die erste und die
zweite Montageflache parallel liegen und wobei das
erste und das zweite Endstuck fir die I6sbare Mon-
tage der Montageflache des ersten Endstiicks an die
Montageflache des zweiten Endstlicks gestaltet
sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass eine Welle einen Griff (20) umfasst,
wobei der Griff quer zu der Welle positioniert ist und
durch das Gehause hervorsteht und wobei das Ge-
hause einen Schlitz (23) umfasst, der zum Bewegen
des Griffs geeignet ist, wobei der Griff dafiir gestaltet
ist, die Welle von einer ersten zu einer zweiten Po-
sition um einen Winkel B um ihre Langsachse zu
drehen.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Winkel B mindestens 75° und
héchstens 105° betragt.

Vorrichtung nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass die Vorrichtung einen federbe-
triebenen Klemmmechanismus (11, 12) umfasst, der
daflr gestaltet ist, eine Welle in der ersten und der
zweiten Position festzuklemmen.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass der federbetriebene Klemmmecha-
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nismus daflr gestaltet ist, eine Welle in einer dritten
Position festzuklemmen, die zwischen der ersten
und der zweiten Position angeordnet ist.

Vorrichtung nach einem der vorhergehenden An-
spriche 1 bis 5, dadurch gekennzeichnet, dass
der langliche Kérper eine Héhe von mindestens 50
mm aufweist.

Vorrichtung nach einem der vorhergehenden An-
spriiche 1 bis 6, dadurch gekennzeichnet, dass
die Arretierungskdérper an dem ersten und dem zwei-
ten Ende einer Welle jeweils ihre eigene Langsrich-
tung aufweisen, wobei die Langsrichtung senkrecht
zu der Welle liegt und wobei der Winkel zwischen
der Langsrichtung des Arretierungskérpers an dem
ersten Ende und der Langsrichtung des Arretie-
rungskorpers an dem zweiten Ende mindestens 15°
und héchstens 30° betragt.

Vorrichtung nach einem der vorhergehenden An-
spriiche 1bis7, dadurch gekennzeichnet, dass der
Arretierungskorper an dem ersten Ende der Welle
eine Langsrichtung aufweist, wobei ein mittlerer
Querschnitt entlang der Langsrichtung des Arretie-
rungskorpers konisch ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche 1 bis 8, dadurch gekennzeichnet, dass
der Arretierungskérper an dem zweiten Ende einer
Welle eine Langsrichtung aufweist, wobei ein mitt-
lerer Querschnitt entlang der Langsrichtung des Ar-
retierungskorpers ein Kreissegment ist.

Vorrichtung nach einem der vorhergehenden An-
spriche 1 bis 9, dadurch gekennzeichnet, dass
das Gehause nahe dem ersten Ende und dem zwei-
ten Ende der ersten und der zweiten Welle einen
balkenférmigen Kragen (16) umfasst, wobei sich der
balkenférmige Kragen in eine Richtung quer zu der
senkrechten Verbindungslinie zwischen der ersten
und der zweiten Welle und quer zu den Langsrich-
tungen der ersten und der zweiten Welle erstreckt.

Vorrichtung nach einem der vorhergehenden An-
spriiche 1 bis 10, dadurch gekennzeichnet, dass
das Gehduse an Enden in der Richtung einer Ver-
bindungslinie zwischen der ersten und der zweiten
Welle eine Vertiefung umfasst.

Verwendung der Vorrichtung nach einem der vor-
hergehenden Anspriiche 1 bis 11 zur vertikalen und
horizontalen Ladungssicherung modularer Stlick-
gutfracht.
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Revendications

Dispositif d’arrimage vertical et horizontal de char-
ges empilées comprenantun logement et un premier
arbre (18), comprenant un axe longitudinal, qui est
monté rotatif porté dans le logement autour de son
axe longitudinal, dans lequel une premiere extrémité
du premier arbre fait saillie a partir du logement sur
un premier c6té du logement et une seconde extré-
mité du premier arbre fait saillie a partir du logement
sur un second cété opposé du logement, dans lequel
les premiere et seconde extrémités du premier arbre
comprennent un corps de verrouillage (17, 19) qui
est radialement allongé par rapport a I'arbre, dans
lequel le dispositif comprend un second arbre (18),
comprenant un axe longitudinal, qui est monté rotatif
porté dans le logement autour de son axe longitudi-
nal, dans lequel une premiére extrémité du second
arbre fait saillie a partir du logement sur le premier
c6té du logement et une seconde extrémité du se-
cond arbre fait saillie a partir du logement sur le se-
cond c6té du logement, dans lequel les premiere et
seconde extrémités du second arbre comprennent
un corps de verrouillage (17, 19) qui est radialement
allongé par rapport a I'arbre et dans lequel les pre-
mier et second arbres sont paralléles, le logement
comprend un corps allongé présentant une direction
longitudinale, une direction transversale et une di-
rection de hauteur, dans lequel la direction longitu-
dinale est le long d’une ligne de liaison perpendicu-
laire entre les premier et second arbres, dans lequel
la direction de hauteur est paralléle aux premier et
second arbres, dans lequel la direction transversale
est perpendiculaire a la direction longitudinale et a
la direction de hauteur, dans lequel le corps allongé
est plat sur les premier et second c6tés du logement
et dans lequel le corps allongé est situé le long de
la direction de hauteur entre le corps de verrouillage
au niveau des premiére et seconde extrémités des
premier et second arbres, caractérisé en ce que le
corps allongé comprend deux piéces d’extrémité
(10) détachables et une partie centrale (13), dans
lequel la partie centrale est montée sur une surface
de montage (22) d’une premiére piéce d’extrémité,
dans lequel I'axe longitudinal du premier arbre est
dans le plan de la surface de montage de la premiére
piece d’extrémité, et la partie centrale est montée
sur une surface de montage (22) d’'une seconde pié-
ce d’extrémité, dans lequel I'axe longitudinal du se-
cond arbre estdans le plan de la surface de montage
de laseconde piéce d’extrémité, dans lequel les pre-
miére et seconde surfaces de montage sont paral-
leles et dans lequel les premiere et seconde piéces
d’extrémité sont configurées pour monter de maniée-
re amovible la surface de montage de la premiére
piece d’extrémité sur la surface de montage de la
seconde piece d’extrémité.
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Dispositif selon la revendication 1, caractérisé en
ce qu’un arbre comprend une poignée (20), la poi-
gnée étant positionnée transversalement a I'arbre et
faisant saillie a travers le logement, et dans lequel
le logement comprend une fente (23) appropriée
pour déplacer la poignée, dans lequel la poignée est
configurée pour faire tourner I'arbre autour de son
axe longitudinal d’une premiere a une deuxiéme po-
sition selon un angle .

Dispositif selon la revendication 2, caractérisé en
ce que I'angle  estd’au moins 75° et d’au plus 105°.

Dispositif selon la revendication 2 ou 3, caractérisé
en ce que le dispositif comprend un mécanisme de
serrage actionné par ressort (11, 12) configuré pour
serrer un arbre dans les premiére et deuxiéme po-
sitions.

Dispositif selon la revendication 4, caractérisé en
ce que le mécanisme de serrage actionné par res-
sort est configuré pour serrer un arbre dans une troi-
siéme position, située entre la premiére et la deuxie-
me position.

Dispositif selon'une quelconque des revendications
1 a 5 précédentes, caractérisé en ce que le corps
allongé a une hauteur d’au moins 50 mm.

Dispositif selon'une quelconque des revendications
précédentes 1 a 6, caractérisé en ce que les corps
de verrouillage au niveau de la premiére et de la
seconde extrémité d’un arbre ont chacun leur propre
direction longitudinale, dans lequel la direction lon-
gitudinale est perpendiculaire a I'arbre etdans lequel
I'angle entre la direction longitudinale du corps de
verrouillage au niveau de la premiere extrémité et la
direction longitudinale du corps de verrouillage au
niveau de la seconde extrémité est d’au moins 15°
et d’au plus 30°.

Dispositif selon'une quelconque des revendications
1 a7 précédentes, caractérisé en ce que le corps
de verrouillage au niveau de la premiéere extrémité
d’un arbre a une direction longitudinale, dans lequel
une section transversale centrale le long de la direc-
tion longitudinale du corps de verrouillage est coni-
que.

Dispositif selon'une quelconque des revendications
1 a 8 précédentes, caractérisé en ce que le corps
de verrouillage au niveau de la seconde extrémité
d’un arbre a une direction longitudinale, dans lequel
une section transversale centrale le long de la direc-
tion longitudinale du corps de verrouillage est un
segment d'un cercle.

10. Dispositif selonl’'une quelconque des revendications
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1 a 9 précédentes, caractérisé en ce que le loge-
ment comprend un collier en forme de poutre (16)
prés de la premiére extrémité et de la seconde ex-
trémité du premier et du second arbre, dans lequel
le collier en forme de poutre s’étend dans une direc-
tion transversale ala ligne de liaison perpendiculaire
entre les premier et second arbres et transversale
aux directions longitudinales des premier et second
arbres.

Dispositif selon 'une quelconque des revendications
1 a 10 précédentes, caractérisé en ce que le loge-
ment comprend un évidement au niveau des extré-
mités dans la direction d’'une ligne de liaison entre
le premier et le second arbre.

Utilisation du dispositif selon I'une quelconque des
revendications 1 a 11 précédentes pour 'arrimage
vertical et horizontal d’'une charge modulaire de mar-
chandises diverses.
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Fig. 4
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