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(54) Composite shipping container having a lashing eye

(57) Shipping container (2) comprising a plurality of
walls (4) that form, in use, at least a floor wall (4B) and
a plurality of side walls of the shipping container. The
shipping container comprises a frame (6A) for mechan-
ically fixing at least one of the walls thereto. The at least

one of the walls comprises a fiber-reinforced composite
wall material. The shipping container is provided with a
lashing eye (20) that is fastened to the frame of the ship-
ping container, and wherein the at least one of the walls
is provided with a cavity for receiving therein at least part
of the lashing eye.
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Description

[0001] The invention relates to a shipping container
comprising: - a plurality of walls that form, in use, at least
a floor wall, and a plurality of side walls of the shipping
container, and - a frame for mechanically fixing at least
one of the side walls and the floor wall thereto. The in-
vention also relates to a lashing eye. The invention further
relates to an assembly for assembling a shipping con-
tainer. The invention also provides use of a lashing eye
of a shipping container. The invention further provides a
method of assembling a lashing eye to a frame for a ship-
ping container.
[0002] Shipping containers are often used for transport
of goods over sea or land. Cargo ships can be loaded
with many shipping containers. In a harbour, these ship-
ping containers can be transferred to e.g. trucks, inland
navigation vessels, and/or naval vessels. During such
transfer, a hoisting crane may be used for lifting the ship-
ping containers from the ship and depositing the shipping
containers on land, on a truck, or on another ship.
[0003] During transport on sea or when stored on land,
shipping containers may be stacked on top of each other.
A shipping container may therefore experience a sub-
stantial load from other shipping containers that are
present on top of said shipping container. In addition,
during lifting a shipping container by means of a hoisting
crane, significant stresses may be experienced by the
shipping container. In order to withstand these different
types of loads, known shipping containers are usually
made of corrugated steel. Steel walls of the known ship-
ping containers are strong enough to be able to withstand
these loads.
[0004] However, known steel shipping containers also
have disadvantages. One of these is that such shipping
containers are relatively heavy. Shipping containers may
be filled with goods which may form a significant part of
the total weight of a filled shipping container. However,
a known steel shipping container itself usually forms a
significant part of said total weight as well. A relatively
large weight of the shipping container introduces various
possible problems. It may for example increase fuel costs
during transport of the shipping container over sea, land,
or rail, or may limit an amount of shipping containers
placed on a ship.
[0005] In order to decrease a weight of a shipping con-
tainer, it has recently been proposed in US 7,059,488 to
use a fiber-reinforced material (or, in other words, a com-
posite material) for manufacture of walls of a shipping
container. Such material couples a relatively low weight
to a relatively high strength. However, when actually
building a shipping container using composite material,
a number of problems may arise.
[0006] During transport, a shipping container may be
handled several times from the moment of loading goods
into the shipping container until the moment of unloading
said goods at the final destination of the shipping con-
tainer. E.g., during transport, the shipping container

might be tilted. Furthermore, during transport, other lat-
eral forces might build up during acceleration or de-ac-
celeration. Therefore, the goods usually need to be fixed
against shifting and tumbling. In this way, a probability
for damage to the goods may be reduced. Furthermore,
a probability of a shift of a central point of gravity of the
shipping container caused by moving goods inside the
shipping container may be reduced. Such a shift may
cause unsafe situations during shipping container han-
dling like hoisting and other transport movements of the
shipping container. Therefore, shipping containers usu-
ally comprise lashing eyes to which e.g. a rope can be
connected. By means of said rope, a load can be tight-
ened inside the shipping container. The fixing of the
goods inside the shipping container by means of lashing
eyes has therefore become a standard practice in the
shipping container transport industry.
[0007] In a known steel shipping container, such lash-
ing eyes may be welded to a wall of the shipping con-
tainer. Then, the lashing eyes may be connected to a
corrugate steel side wall, in particular to an inner side of
an outwardly projecting corrugation, so that the lashing
eyes do not limit a space for moving pallets and boxes
into and out of the shipping container. However, a side
wall comprising a fiber-reinforced material usually lacks
such corrugations. Then, fixing lashing eyes inside the
shipping container without compromising said space for
moving pallets and boxes into and out of the shipping
container, may become problematic.
[0008] It is therefore an object of the invention to pro-
vide an improved shipping container that at least partly
meets a problem mentioned above.
[0009] Accordingly, the invention provides a shipping
container, preferably a composite shipping container,
comprising a plurality of walls that form, in use, at least
a floor wall and a plurality of side walls of the shipping
container, and comprising a frame for mechanically fixing
at least one of the walls thereto, wherein the at least one
of the walls comprises a fiber-reinforced composite wall
material, in particular a fiber-reinforced plastic wall ma-
terial, wherein the shipping container is provided with a
lashing eye that is fastened to the frame of the shipping
container, and wherein the at least one of the walls is
provided with a cavity for receiving therein at least part
of the lashing eye. Preferably, the at least one of the walls
preferably comprises a laminate structure comprising
two, preferably outer, laminate layers, wherein at least
one, preferably both, of said laminate layers are, at least
partly, formed by a fiber-reinforced composite wall ma-
terial. Preferably, the laminate structure further compris-
es a core layer arranged in between, and in mechanical
load transferring contact with, the laminate layers, said
core layer in use supporting the laminate layers.
[0010] The inventors realised that a strength of the at
least one of the walls comprising the fibre-reinforced
composite wall material, may benefit from a relative large
wall thickness. Thus, for example, a distance between
the laminate layers is maximised. Maximisation of said
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distance may be limited by standardised dimensions of
the shipping container, e.g. according to ISO norms.
However, an inner surface of the at least one of the walls
may be flat instead of corrugated. Such may be desirable
for having a relatively strong wall. Then, by means of the
cavity, a lashing eye can be combined with the at least
one side wall comprising the laminate structure. The cav-
ity may enable placing the lashing eye outside a space
for moving pallets and boxes into and out of the shipping
container. Thus, limiting, by means of the lashing eye, a
space inside the shipping container for moving pallets
and boxes into and out of the shipping container, may at
least partly be prevented.
[0011] In an embodiment, the at least one of the walls
bounds an inner space of the shipping container, wherein
the lashing eye and the cavity are dimensioned so that
the at least part of the lashing eye can be received in the
cavity without having the lashing eye project out of the
cavity into the inner space of the shipping container. Pref-
erably, the at least one of the walls has an inner surface
that faces an inner space of the shipping container and
extends substantially in a wall plane, the wall plane
bounding the inner space of the shipping container and
extending over the cavity. Preferably, the lashing eye and
the cavity are dimensioned so that the at least part of the
lashing eye can be received in the cavity without having
the lashing eye project through the wall plane into the
inner space of the shipping container.
[0012] Preferably, the plurality of walls further form, in
use, a top wall of the shipping container, wherein the at
least one of the side walls extends from the lower side
rib in the side wall direction towards the top wall.
[0013] In an embodiment, the lashing eye is fastened
movably to the frame of the shipping container. Moving
the lashing eye may enable removing the lashing eye out
of, or into, an inner space of the shipping container. As
a result, when moved out of the inner space, loading
goods into or out of the shipping container may be un-
hindered by the lashing eye. When the lashing eye is
moved into the inner space, the lashing eye may be used
for connecting a rope thereto for tightening goods loaded
in the inner space of the shipping container. In an em-
bodiment, the lashing eye is movable from a retracted
position to an extracted position and vice versa. Prefer-
ably, in the retracted position, the at least part of the lash-
ing eye is received in the cavity so that the lashing eye
lacks projection into the inner space of the shipping con-
tainer. Preferably, the lashing eye and the cavity are di-
mensioned so that the at least part of the lashing eye,
when in the retracted position, is received in the cavity
without having the lashing eye project through the wall
plane into the inner space of the shipping container. Pref-
erably, in the extracted position, the at least part of the
lashing eye projects out of the cavity into the inner space
of the shipping container. Preferably, the lashing eye and
the cavity are dimensioned so that the at least part of the
lashing eye, when in the extracted position, projects out
of the cavity through the wall plane into the inner space

of the shipping container.
[0014] The at least one of the walls may be the floor
wall, the top wall, or one of the side walls. Then, respec-
tively, the wall plane may e.g. be a bottom plane, a side
plane, or a top plane.
[0015] In an embodiment, the frame comprises a lower
side rib arranged for fixing thereto the floor wall and at
least one of the side walls so that the at least one of the
side walls extends from the lower side rib in use upwards,
preferably towards the top wall, wherein the lashing eye
is fastened movably to the lower side rib. The frame, in
particular the lower side rib, may comprise steel. Fasten-
ing the lashing eye to the frame, in particular to the lower
side rib, may enable a relatively strong connection be-
tween the shipping container and the lashing eye. Thus,
goods may be tightened relatively firmly in the shipping
container. Preferably, the floor wall and/or the at least
one of the side walls is provided with the cavity.
[0016] In an embodiment, the lashing eye comprises
a first eye portion and a second eye portion spaced apart
from the first eye portion, wherein the frame, in particular
the lower side rib, comprises a first frame aperture and
a second frame aperture spaced apart from the first frame
aperture, wherein the first eye portion in use may movably
extend through the first frame aperture and the second
eye portion in use may movably extend through the sec-
ond frame aperture. As a result, the lashing eye is mov-
able with respect to the frame of the shipping container
by movement of the first and second eye portion through
respectively the first and second frame aperture. Prefer-
ably, the first eye portion and the second eye portion are
mutually mechanically connected by means of a third eye
portion extending at least from the first eye portion to the
second eye portion.
[0017] In an embodiment, the frame, in particular the
lower side rib, has an inner side facing towards an inner
space of the shipping container, and the frame, in par-
ticular the lower side rib, has an outer side facing away
from the inner space of the shipping container, wherein
the third eye portion is positioned at the inner side of the
frame, in particular at the inner side of the lower side rib.
As a result, at least part of the inner side may be posi-
tioned in between the third eye portion and at least part
of the outer side.
[0018] In an embodiment, the first eye portion and the
second eye portion extend from the inner space of the
shipping container through the first frame aperture re-
spectively the second frame aperture in a direction di-
rected away from the inner space of the shipping con-
tainer and terminate respectively in an end of the first
eye portion and an end of the second eye portion. Pref-
erably, said ends are each provided with a thickening
arranged for preventing the ends to pass through the first
and second frame apertures towards the inner space of
the shipping container.
[0019] In an embodiment, the first and second eye por-
tions are each provided with a threaded end. Preferably,
the thickenings are formed by nuts provided on said
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threaded ends.
[0020] In an embodiment, the lashing eye further com-
prises a cross-member that is provided with a first cross-
member aperture and a second cross-member aperture
through which the first and second eye portions movably
extend, wherein the thickenings are arranged for pre-
venting to pass through the first and second cross-mem-
ber apertures. Preferably, the cross-member is posi-
tioned in between the thickenings and the frame, in par-
ticular in between the thickenings and the lower side rib.
[0021] In an embodiment, the cavity has a bottom,
wherein the first and second frame apertures are provid-
ed in the bottom of the cavity. As a result, the lashing eye
may preferably sink towards the retracted position as a
result of gravity.
[0022] In an embodiment, the cavity is formed by a
frame part, in particular a lower side rib part, that extends
laterally from the lower side rib in a direction directed
transverse to a longitudinal direction of the lower side rib.
[0023] In an embodiment, the lashing eye is fastened
immovably to the frame of the shipping container.
[0024] In an embodiment, the frame comprises an up-
per side rib arranged for fixing thereto the top wall and
at least one of the side walls so that the at least one of
the side walls extends from the upper side rib towards
the floor wall. Preferably, the lashing eye is fastened im-
movably to the upper side rib. Preferably, the top wall
and/or one of the side walls is provided with the cavity.
Preferably, the lashing eye is welded to the upper side rib.
[0025] In an embodiment, the cavity is provided in be-
tween the at least one of the side walls and the upper
side rib. In an embodiment the cavity is formed by a re-
cess or opening provided in at least one side wall of the
shipping container. Said opening may, in use, form also
form a ventilation channel of the shipping container.
[0026] The invention also provides the lashing eye and
an assembly comprising the lashing eye and a remaining
part, e.g. comprising the walls, of the shipping container.
Thus, there is provided an assembly for assembling a
shipping container, preferably a composite shipping con-
tainer, said assembly comprising a plurality of walls that
form, in use, at least a floor wall, a plurality of side walls,
and preferably a top wall of the shipping container, and
comprising a frame for mechanically fixing at least one
of the walls thereto, wherein the at least one of the walls
comprises a fiber-reinforced composite wall material, in
particular a fiber-reinforced plastic wall material, wherein
the assembly further comprises a lashing eye, the lashing
eye and the frame being arranged for fastening the lash-
ing eye to the frame of the shipping container, wherein
the at least one of the walls is provided with a cavity for
receiving therein at least part of the lashing eye. Prefer-
ably, the at least one of the walls comprises a laminate
structure comprising two, preferably outer, laminate lay-
ers, wherein at least one, preferably both, of said laminate
layers are, at least partly, formed by the fiber-reinforced
composite wall material. Preferably, the laminate struc-
ture further comprises a core layer arranged in between,

and in mechanical load transferring contact with, the lam-
inate layers, said core layer in use supporting the lami-
nate layers.
[0027] The invention also provides use of a lashing eye
of a shipping container according to the invention, for
tightening goods loaded in the shipping container, e.g.
by connecting a tightening means such as a rope to the
lashing eye. Preferably, the use comprises, before said
tightening, moving the lashing eye from a retracted po-
sition to an extracted position. Preferably, the at least
one of the walls bounds an inner space of the shipping
container. Preferably, the lashing eye and the cavity are
dimensioned so that the at least part of the lashing eye
can be received in the cavity without having the lashing
eye project out of the cavity into the inner space of the
shipping container. Preferably, in the retracted position,
at least part of the lashing eye is received in the cavity
so that the lashing eye lacks projection into the inner
space of the shipping container. Preferably, in the ex-
tracted position, the at least part of the lashing eye
projects out of the cavity into the inner space of the ship-
ping container.
[0028] The invention further provides a method of as-
sembling a lashing eye to a frame for a shipping contain-
er, the lashing eye comprising a first eye portion and a
second eye portion spaced apart from the first eye por-
tion, the method comprising moving the first eye portion
and the second eye portion respectively through a first
frame aperture in the frame and a second frame aperture
in the frame that is spaced apart from the first frame ap-
erture, so that the first eye portion extends through the
first frame aperture and the second eye portion extends
through the second frame aperture, the method further
comprising, after said moving, providing on an end of the
first eye portion a thickening and on an end of the second
eye portion a thickening, for preventing the ends to pass
through the first and second frame apertures. Preferably,
the shipping container is a shipping container according
to the invention.
[0029] The invention will now be described, in a non-
limiting way, with reference to the accompanying draw-
ings, in which:

Brief description of the drawings

[0030]

Figure 1 schematically shows a perspective view of
a shipping container, in a first embodiment according
to the invention
Figure 2A schematically shows a, partly transparent,
perspective view of a cross-sectional detail of a ship-
ping container;
Figure 2B further shows another detail, indicated in
figure 2A;
Figure 2C shows a further detail, also indicated in
figure 2A;
Figure 2D shows the further detail from another an-
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gle;
Figure 3A shows a perspective view of a detail of a
shipping container in the first embodiment, with a
lashing eye in a retracted position;
Figure 3B shows the detail of figure 3A from a differ-
ent angle, and with the lashing eye in an extracted
position;
Figure 4A shows a transversal cross section perpen-
dicular to a lower side rib of a shipping container in
a second embodiment according to the invention,
with a lashing eye in a retracted position;
Figure 4B shows a transversal cross section perpen-
dicular to a lower side rib of a shipping container in
the second embodiment according to the invention,
with a lashing eye in an extracted position;
Figure 5A shows a perspective view of a part of a
shipping container in a third embodiment according
to the invention;
Figure 5B shows a detail indicated in figure 5A;
Figure 5C shows, in a transparent view along a top
wall and a side wall 4C, a further detail indicated in
figure 5A.
Figure 6A shows a perspective view of a lashing eye
of a shipping container in the third embodiment;
Figure 6B shows a side view of the lashing eye of a
shipping container in the third embodiment; and
Figure 6C shows a front view of a lashing eye of a
shipping container in the third embodiment.

[0031] Unless stated otherwise, like reference numer-
als refer to like elements throughout the drawings.
[0032] Figure 1 schematically shows a perspective
view of a shipping container 2, in a first embodiment ac-
cording to the invention. The shipping container 2 com-
prises a plurality of walls 4. The plurality of walls 4 form,
in use, at least a top wall 4A, a floor wall 4B, and a plurality
of side walls 4C of the shipping container 2. The shipping
container 2 further comprises a frame 6 for mechanically
fixing at least one, e.g. all, of the walls 4 thereto. Thus,
a top wall 4A, a floor wall 4B, and a side wall 4C may be
fixed to said frame 6.
[0033] The frame 6 comprises a lower side rib 6A (or
in other words, a lower side rail 6A) arranged for fixing
thereto the floor wall 4B and at least one of the side walls
4C. As a result, the at least one of the side walls extends
from the lower side rib 6A towards the top wall 4A. The
frame 6 further comprises an upper side rib 6B (or in
other words, an upper side rail 6B) arranged for fixing
thereto the top wall 4A and at least one of the side walls
4C so that the at least one of the side walls extends from
the upper side rib 6B towards the floor wall 4B.
[0034] Figure 2A schematically shows a, partly trans-
parent, perspective view of a cross-sectional detail l1 of
the shipping container 2, indicated in figure 1 but seen
from a different angle compared to figure 1. A floor plate
40A, e.g. made of wood, may form part of the floor wall
4B. In figure 2, the floor plate is transparent. Figure 2B
further shows another detail l2, indicated in figure 2A.

Figure 2C shows a further detail l3, also indicated in figure
2A. Figure 2D shows the further detail l3 from another
angle.
[0035] With respect to figure 2A, it can be noted that
at least one of the side wall comprises a fiber-reinforced
composite wall material. The shipping container 2 may
thus be a composite shipping container. More in general,
the term ’composite shipping container’ may be used for
indicating a shipping container comprising a fiber-rein-
forced composite wall material. The at least one of the
side walls 4C may comprise a laminate structure 12. The
laminate structure 12 comprises a first and a second, i.e.
at least two, outer laminate layers 14A respectively 14B.
At least one of said outer laminate layers 14A, 14B, pref-
erably both of said outer laminate layers, are at least
partly formed by the fiber-reinforced composite wall ma-
terial. The fiber-reinforced composite wall material may
comprise fiber layers oriented in different directions. The
fiber layers may be embedded in a matrix, e.g. an organic
matrix, e.g. a resin. An amount of said fiber layers, an
orientation of fibers of said fiber layers, and an order of
said fibers layers may be adapted for optimizing a
strength of the laminate structure 12.The laminate struc-
ture 12 further comprises a core layer 16 arranged in
between, and in mechanical load transferring contact
with, both outer laminate layers 14A, 14B. In use, the
core layer 16 supports the outer laminate layers 14A,
14B. The core layer 16 may e.g. comprise a polymer
foam. As a result of the core layer, a vulnerability of the
laminate structure 12 for impacts on the at least one side
wall 4C is reduced. The use of the fibre-reinforce wall
material, in particular the laminate structure, for building
walls 4, e.g. side walls, of shipping containers 2 may re-
sult in a substantial weight decrease of such shipping
containers 2, compared to the traditional shipping con-
tainers having corrugated steel sheet walls. Thus, in a
variation, at least one of the walls may comprise a lam-
inate structure comprising two outer laminate layers,
wherein at least one, preferably both, of said laminate
layers are, at least partly, formed by the fiber-reinforced
composite wall material. A typical of the laminate struc-
ture thickness ranges between 3 and 5 cm with a core
material of for example light polymer foam of between
40 - 120 kg/m3. The laminate structure may comprises
the core layer arranged in between, and in mechanical
load transferring contact with, the laminate layers, said
core layer in use supporting the laminate layers. Exam-
ples (non-limiting) of core materials could be; PVC, PET,
PA, PU,-foams. For reefer applications, the walls may be
even thicker, for example, up to 100 mm. However, in
another variation, the fiber-reinforced composite wall ma-
terial may be formed by another composite structure,
such as a pultrudate. Pultradates are formed by means
of a pultrusion process, which process is known as such
to the skilled person. More in general, all side walls (e.g.
four side walls) of the shipping container 2, and optionally
the top wall 4A of the shipping container 2, may comprise
the laminate structure 12. Thus, a relatively large weight
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decrease can be realised.
[0036] The inventors realised that a strength of the at
least one of the walls comprising the fibre-reinforced wall
material, benefits from a relative large wall thickness.
Thus, for example, the distance between the laminate
layers is maximised. Maximisation of said distance may
be limited by standardised dimensions of the shipping
container, e.g. according to ISO norms. Relevant stand-
ards may be for example: ISO 668:1995 Freight contain-
ers, classification dimensions and ratings; ISO 830:1999
Freight containers, vocabulary; NEN ISO 1496, structural
integrity and testing standards for containers; NEN ISO
1161, corner fittings and strength requirements; and/or
COMMITTEE DRAFT ISO/CD 18185-6 seal require-
ments.
[0037] With respect to figures 2A-2D, it can be noted
that the shipping container is provided with a lashing eye
20. The lashing eye 20 may be fastened to the frame 6
of the shipping container 2, in particular to the lower side
rib 6A of the shipping container. In this example, the lash-
ing eye 20 is fastened movably to the frame of the ship-
ping container 2, in particular to the lower side rib 6A of
the shipping container. Thus, the lashing eye 20 can be
moved with respect to the frame 6 of the shipping con-
tainer 2, in particular with respect to the lower side rib 6A
of the shipping container 2. In this example, the lashing
eye 20 is fastened movably to the lower side rib 6A.
[0038] At least one of the walls 4 of the shipping con-
tainer 2 may be provided with a cavity for receiving therein
at least part of the lashing eye. In the example of figure
2, the cavity 22 is positioned in the floor wall 4B of the
shipping container 2, in particular in the floor plate 40A
of the floor wall 4B.
[0039] Composite shipping containers 2 are offering
the potential of a considerable weight saving compared
to the standard steel shipping containers. This makes
composite shipping containers 2 attractive for both the
shipper of cargo and the transporting company for im-
proving their competitiveness. However, shipping con-
tainers 2 with composite walls 4 preferably have flat walls
4 on both the inside of the shipping container and the
outside of the shipping container 2. Therefore the con-
venient place, formed by corrugated walls, for placing
the lashing eyes is usually not available. For standard
operation, a composite shipping container preferably
meets all standard requirements, including the availabil-
ity of lashing eyes 20. Without the lashing eyes, the prac-
tical use of the shipping container may be limited.
[0040] To solve a problem mentioned above for com-
posite shipping containers, one or more wall of the com-
posite shipping container 2 and the lashing eyes in the
composite shipping container, may be specially de-
signed. Then, standardised requirements may be met.
[0041] The lashing eye 20 comprises a first eye portion
20A and a second eye portion 20B spaced apart from
the first eye portion 20A. The lower side rib 6A comprises
a first frame aperture 23A and a second frame aperture
23B spaced apart from the first frame aperture 23A (see

figure 2D). The first eye portion 20A in use extends
through the first frame aperture 23A. The second eye
portion 20B in use extends through the second frame
aperture 23B. As a result, the lashing eye 20 is movable
with respect to the frame 6 of the shipping container 2
by movement of the first and second eye portion 20A,
20B through respectively the first and second frame ap-
erture 23A, 23B. The first and second frame aperture
23A, 23B are, more in general, dimensioned to allow such
movement. The first eye portion 20A and the second eye
portion 20B are mutually mechanically connected by
means of a third eye portion 20C. The third eye portion
20C may extend from the first eye portion 20A to the
second eye portion 20B. Thus, in an embodiment, the
first eye portion 20A, the second eye portion 20B, and
the third eye portion 20C together may form a substan-
tially U-shaped eye portion. It may be clear that the lash-
ing eye may be an open eye or a closed eye.
[0042] When the lashing eye is unused, it may fall back
into the retracted position due to gravity. Thus, a self-
retracting lashing eye may be provided. Such advantage
can be reached in particular when the cavity is provided
in the floor wall 4B of the shipping container 2. However,
it may also be reached when the cavity is provided in the
side wall of the container. Then, lifting the connection bar
of the U-shaped sliding lashing eye may enable the use
of the lashing eye for tightening goods loaded in the ship-
ping container.
[0043] The first eye portion 20A and the second eye
portion 20B may extend from the inner space 24 of the
shipping container through the first frame aperture 23A
respectively the second frame aperture 23B in a direction
F1 directed away from the inner space 32 of the shipping
container 2. The first eye portion 20A and the second
eye portion 20B may terminate respectively in an end
28A of the first eye portion (i.e. a first end 28A or a first
end portion 28A) and an end 28B of the second eye por-
tion (i.e. a second end 28B or a second end portion 28B).
Said ends 28A, 28B may each be provided with a thick-
ening 30. Said thickenings 30 may be arranged for pre-
venting the ends 28A, 28B to pass through the first and
second frame apertures 23A, 23B towards an inner
space 32 of the shipping container (see figure 2A). In the
example of figures 2A-2D, the first and second eye por-
tions 20A, 20B may each be provided with a threaded
end. The thickenings 30 may be formed by nuts provided
on said threaded ends. In particular, the nuts are self-
locking nuts.
[0044] In an embodiment of a method of assembling a
lashing eye to the frame 6 of the shipping container 2,
the first eye portion 20A and the second eye portion 20B
may be moved respectively through the first frame aper-
ture 23A respectively the second frame aperture 23B in
the frame. As a result, the first eye portion 20A extends
through the first frame aperture 23A and the second eye
portion 20B extends through the second frame aperture
23B. Said method further comprises, after said moving,
providing, e.g. screwing, on the end 28A of the first eye
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portion 20A a thickening, e.g. a nut, 30 and on the end
28B of the second eye portion 20B a thickening, e.g. a
nut, 30. Thus, it may be preventing that the ends 28A,
28B again pass through the first and second frame ap-
ertures 23A, 23B.
[0045] In a variation, one or more lashing eyes (ar-
ranged to be) fastened, or, in other words, attached, to
the frame 6, in particular to the lower side rib 6A, comprise
a U-shaped piece. Said piece may be made of iron or
steel. Said piece may be moved partly through a pair of
frame apertures or holes in the lower side rib. At an outer
side of the frame, an end of the U-shaped piece may be
threaded, e.g. like a bolt. Nuts may be threaded on said
threaded ends in order to prevent the U-shaped piece to
slide out of the frame apertures or holes. In this way, a
moveable lashing eye can be created.
[0046] The lashing eye 20 may further comprise a
cross-member 34. In an embodiment of a method ac-
cording to the invention, the cross-member 34 may be
provided over the first and second eye portions before
providing the thickenings 30 on the ends 28A, 28B of the
first respectively second eye portions 20A, 20B. The
cross-member 34 is provided with a first cross-member
aperture 34A and a second cross-member aperture 34B.
The first and second eye portions 20A, 20B may movably
extend through respectively the first cross-member ap-
erture 34A and the second cross-member aperture 34B.
The thickenings are arranged for preventing to pass
through the first and second cross-member apertures.
Thus, the cross-member 34 may provide extra strength
to the lashing eye 20. In particular, a load on the lower
side rib 6A may be more evenly distributed during use of
the lashing eye 20.
[0047] Figure 3A shows a perspective view of a detail
of the shipping container 2 in the first embodiment, with
the lashing eye in a retracted position, i.e. retracted in
the cavity 22. Figure 3B shows the detail of figure 3A
from a different angle, and with the lashing eye in an
extracted position, i.e. extracted out of the cavity. Figures
3A and 3B show a lower side rib 6A, the lashing eye 20,
and bottom cross bars 40 that form at least part of the
floor wall 4B. More in general, the term ’floor wall’ may
be interpreted broadly, and may comprise merely the
cross bars or may comprise the cross bars in combination
with other parts, e.g. the (e.g. wooden) floor plate. Thus,
instead of the term ’floor wall’, the term ’bottom structure’
may be used. It may be clear from figures 3A and 3B that
the cavity may be formed by a frame part, in particular a
lower side rib part 6A’, that extends laterally from the
lower side rib 6A in a direction F2 directed transverse to
a longitudinal direction F3 of the lower side rib.
[0048] Figure 4A shows a transversal cross section
perpendicular to a lower side rib 6A of a shipping con-
tainer in a second embodiment according to the inven-
tion, with a lashing eye 20 in a retracted position. Figure
4B shows a transversal cross section perpendicular to a
lower side rib 6A of a shipping container in the second
embodiment according to the invention, with a lashing

eye 20 in an extracted position. Figures 4A and 4B further
show the cavity 22, the floor plate 40A, and the side wall
4C.
[0049] The floor plate 40A may have an inner surface
42 that faces the inner space 32 of the shipping container
2. The inner surface 42 may extend substantially in a
bottom plane 42", being an example of a wall plane. Said
bottom plane 42" bounds the inner space 32 of the ship-
ping container 2. Thus, the inner surface 42 of the floor
plate 40A, and an imaginary extension of the inner sur-
face along the cavity 22, extend in said bottom plane 42".
In the retracted position, at least part of the lashing eye
20 is positioned in the cavity 22 so that the lashing eye
20 lacks projection through the bottom plane 42" into the
inner space 32 of the shipping container 2. Thus, the
lashing eye 20 and the cavity 22 may be dimensioned
so that at least part of the lashing eye can be received
in the cavity without having the lashing eye project
through the bottom plane 42" into the inner space 32 of
the shipping container 2. Hence, the lashing eye 20 and
the cavity 22 may be dimensioned so that at least part
of the lashing eye 20 can be received in the cavity 22
without having the lashing eye 20 project out of the cavity
22 into the inner space 32 of the shipping container 2.
With the lashing eye 20 in the retracted position, the inner
space 32 may be substantially free from the lashing eye
20. Then, the lashing eye 20 does not project through
the bottom plane 42" into the inner space 32. As a result,
loading of the shipping container may be substantially
unhindered by the lashing eye 20. In particular, a stand-
ardised space of the shipping container for pallets having
a standardised size, is not compromised.
[0050] With the lashing eye 20 in the extracted position,
at least part of the lashing eye is positioned in the cavity
so that the lashing eye projects through the bottom plane
into the inner space 32 of the shipping container 2. Thus,
in the extracted position, the at least part of the lashing
eye 20 projects out of the cavity 22 into the inner space
32 of the shipping container 2. The lashing eye 20 and
the cavity 22 may be dimensioned so that the at least
part of the lashing eye 20, when in the extracted position,
projects out of the cavity 22 through the bottom plane
42" into the inner space 32 of the shipping container 2.
Then, the lashing eye 20 may be used for connecting a
rope thereto and thus tightening a load inside the shipping
container 2.
[0051] It may be clear from figures 4A and 4B that the
lower side rib 6A has an inner side 44 facing towards the
inner space 42 of the shipping container 2. The lower
side rib 6A also has an outer side 46 facing away from
the inner space 42 of the shipping container 2. The third
eye portion is positioned in the inner space 32 of the
shipping container 2. The third eye portion 20C is posi-
tioned at the inner side 44 of the lower side rib 6A.
[0052] Figures 4A and 4B also show the thickening 30
and the cross-member 34. The cross-member is posi-
tioned in between the thickening and the lower side rib
6A, in particular in between the thickening and the lower
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side rib part 6A’. The cavity may have a bottom 48. The
first and second frame apertures 23A, 23B may be pro-
vided in the bottom 48 of the cavity 22.
[0053] Figure 5A shows a perspective view of a part
of a shipping container 2 in a third embodiment according
to the invention. Figure 5B shows a detail l4 indicated in
figure 5A. Figure 5C shows, in a transparent view along
the top wall 4A and the side wall 4C, a further detail 5
indicated in figure 5A. In the third embodiment, the lash-
ing eye 20 is fastened immovably to the frame of the
shipping container. The frame 6 of the shipping container
2 comprises an upper side rib 6B arranged for fixing
thereto the top wall 4A and at least one of the side walls
4C so that the at least one of the side walls extends from
the upper side rib 6B towards the floor wall 4B. In partic-
ular, the lashing eye 20 is fastened immovably to the
upper side rib 6B. The lashing eye 20 may be welded to
the upper side rib 6B. The cavity 20 may be formed in
the side wall 4C of the shipping container 2. In particular,
the cavity may be formed by a recess or opening in the
side wall 4C of the shipping container. Such is shown in
figures 5A and 5C.
[0054] Figure 5B shows a lashing eye that does not
protrude into the inner space 32 of the shipping container
2. Thus, analogous to the lashing eye of the shipping
container 2 in the first and second embodiment when in
the retracted position, the lashing eye 20 does not pro-
trude in the inner space 32. Said inner space in use forms
a net loading area of the shipping container 2. Thus, loss
of volume for the cargo may be prevented. Also, damage
to the cargo or the loading or unloading forklift trucks may
be prevented. Since the shipping container 2, contrary
to known steel shipping containers 2, preferably lacks
corrugated walls, a convenient location for the lashing
eyes 20 in an available space between two "half waves"
of corrugations, may be lacking.
[0055] Figure 5B further shows the laminate structure
12 that comprises a core layer 16. The core layer is ar-
ranged in between, and in mechanical load transferring
contact with, a first outer laminate layer 14A and a second
outer laminate layer 14B. In use, the core layer 16 sup-
ports the outer laminate layers 14A, 14B. In the example
of figure 15B, the side wall 4C comprises the laminate
structure and the top wall 4A comprises the laminate
structure 12.
[0056] Figure 5B further shows a side plane 52" of the
shipping container. An inner surface 52 of the side wall
4C may extend in said side plane. Said side plane may
extend over the cavity 22. The side plane, and analogous
a top plane and the bottom plane, may form a boundary
between the inner space 32 of the shipping container 2
and one or more cavities 22. The lashing eye 20 may be
received, e.g. welded, in the cavity 22 so that the lashing
eye lacks projection into the inner space 32 of the ship-
ping container. Thus, in this example the lashing eye 20
and the cavity 22 may be dimensioned so that the lashing
eye is received in the cavity 22 without having the lashing
eye project through the wall plane 52" into the inner space

32 of the shipping container 2.
[0057] Figure 6A shows a perspective view of a lashing
eye 2 of the shipping container 2 in the third embodiment.
Figure 6B shows a side view of the lashing eye 2 of the
shipping container 2 in the third embodiment. Figure 6C
shows a front view of the lashing eye 2 of the shipping
container 2 in the third embodiment. At least part of the
first and second eye portions 20A, 20B may be inclined
with respect to, i.e. may make an angle a with, the ends
28A, 28B of respectively the first and second eye portions
20A, 20B. In particular, a plane along which at least part
of the first and second eye portions 20A, 20B extend may
make an angle α with a plane along which the first and
second end portions 28A, 28B extend. Said angle a may
be at most 30 degrees, in particular at most 20 degrees
and/or at least 5 degrees, typically 15 degrees. A similar
angle α is indicated in figure 2B.
[0058] In figure 6C, examples of dimensions of a lash-
ing eye are indicated. A maximum dimension D1 of the
lashing eye 20 measured in a direction F4 along which
the first and second eye portions extend, may be at least
3 centimeter and/or at most 6 centimeter, typically 4.6
centimeter. A maximum width of the lashing eye 20 meas-
ured in a direction F5 directed transverse to the direction
F4 along which the first and second eye portion extend,
may be at most 9 centimeter and/or at least 5 centimeter,
typically 6.4 centimeter.
[0059] The invention may thus provide a composite
shipping container 2 having lashing eyes 20 connected
to the lower side rib and the upper side rib of the shipping
container. The lashing eyes 20 may e.g. be designed in
such way that the lashing eyes 20 do not protrude in the
inner space 32, i.e. a cargo area, of the shipping container
2 when not in use for tightening goods. The composite
shipping container 2 may having lashing eyes 20 in the
lower side rib, or, in other words, the lower side rail or
bottom side rail, of the shipping container in such a design
that the lashing eyes contain a sliding U-shaped iron bar.
Preferably, a connecting bar of the U-shape piece does
sink below the bottom plane 42" when not in use for tight-
ening goods. A lashing eye may be connected to the
frame 6 in the cavity in such a way that the lashing eye
20 does not protrude in the cargo area 32 of the shipping
container 2. The composite shipping container 2 may
have lashing eyes 20 connected to an upper side rib 6B
and may have lashing eyes 20 connected to a lower side
rib 6A.
[0060] Embodiments of the invention are not limited to
the foregoing description and drawings. E.g., the ship-
ping container may lack a top wall. As another example,
the shipping container may comprise a plurality of lashing
eyes. A plurality of lashing eyes may be fastened, e.g.
movably, to a lower side rib, and/or a plurality of lashing
eye may be fastened, e.g. movable, to another lower side
rib. Alternatively or additionally, a plurality of lashing eyes
may be fastened, e.g. immovably, to an upper side rib,
and/or a plurality of lashing eye may be fastened, e.g.
immovably, to another upper side rib. Lashing eyes fas-
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tened to lower side rib(s) may be mutually similar, in par-
ticular similar to a lashing eye 20 in an embodiment ac-
cording to the invention. Lashing eyes fastened to upper
side rib(s) may be mutually similar, in particular similar
to a lashing eye 20 in an embodiment according to the
invention. Equally all kinematic inversions are consid-
ered inherently disclosed and to be within the scope of
the present invention. The use of expressions like: "pref-
erably", "in particular", "especially", "typically" etc. may
relate to optional features. The terms "comprising" and
"including" do not exclude other elements. The indefinite
article "a" or "an" does not exclude a plurality. Expres-
sions like ’"lower", "upper", "inside", "inner", "outside",
"outer", "top", "bottom", "upwards", "downwards", "side",
"floor", and the like refer to a situation of normal use of
the shipping container. Features which are not specifi-
cally or explicitly described or claimed may be addition-
ally comprised in the structure according to the present
invention without deviating from its scope.

Claims

1. Shipping container comprising a plurality of walls that
form, in use, at least a floor wall and a plurality of
side walls of the shipping container, and comprising
a frame for mechanically fixing at least one of the
walls thereto, wherein the at least one of the walls
comprises a fiber-reinforced composite wall materi-
al, wherein the shipping container is provided with a
lashing eye that is fastened to the frame of the ship-
ping container, and wherein the at least one of the
walls is provided with a cavity for receiving therein
at least part of the lashing eye.

2. Shipping container according to claim 1, wherein the
at least one of the walls comprises fiber reinforced
plastic panel.

3. Shipping container according to claim 2, wherein the
plastic panel comprises a laminate structure com-
prising two outer laminate layers, wherein at least
one, preferably both, of said laminate layers are, at
least partly, formed by the fiber-reinforced composite
wall material.

4. Shipping container according to claim 3, wherein the
laminate structure further comprises a core layer ar-
ranged in between, and in mechanical load transfer-
ring contact with, the laminate layers, said core layer
in use supporting the laminate layers.

5. Shipping container according to one of claims 1-4,
wherein the at least one of the walls bounds an inner
space of the shipping container, wherein the lashing
eye and the cavity are dimensioned so that the at
least part of the lashing eye can be received in the
cavity without having the lashing eye project out of

the cavity into the inner space of the shipping con-
tainer.

6. Shipping container according to one of claims 1-5,
wherein the lashing eye is fastened movably to the
frame of the shipping container.

7. Shipping container according to claim 6, wherein the
lashing eye is movable from a retracted position to
an extracted position and vice versa.

8. Shipping container according claim 7, wherein, in
the retracted position, the at least part of the lashing
eye is received in the cavity so that the lashing eye
lacks projection into the inner space of the shipping
container.

9. Shipping container according to claims 7 or 8, where-
in, in the extracted position, the at least part of the
lashing eye projects out of the cavity into the inner
space of the shipping container.

10. Shipping container according to one of claims 6-9,
wherein the frame comprises a lower side rib ar-
ranged for fixing thereto the floor wall and at least
one of the side walls so that the at least one of the
side walls extends from the lower side rib in use up-
wards, wherein the lashing eye is fastened movably
to the lower side rib.

11. Shipping container according to claim 10, wherein
the floor wall and/or the at least one of the side walls
is provided with the cavity.

12. Shipping container according to one of claims 6-11,
wherein the lashing eye comprises a first eye portion
and a second eye portion spaced apart from the first
eye portion, and wherein the frame, in particular the
lower side rib, comprises a first frame aperture and
a second frame aperture spaced apart from the first
frame aperture, wherein the first eye portion in use
extends through the first frame aperture and the sec-
ond eye portion in use extends through the second
frame aperture, so that the lashing eye is movable
with respect to the frame of the shipping container
by movement of the first and second eye portion
through respectively the first and second frame ap-
erture.

13. Shipping container according to claim 12, wherein
the first eye portion and the second eye portion are
mutually mechanically connected by means of a third
eye portion extending from at least the first eye por-
tion to the second eye portion.

14. Shipping container according to claim 13, wherein
the frame, in particular the lower side rib, has an
inner side facing towards an inner space of the ship-
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ping container, and wherein the frame, in particular
the lower side rib, has an outer side facing away from
the inner space of the shipping container, wherein
the third eye portion is positioned at the inner side
of the frame, in particular of the lower side rib.

15. Shipping container according to one of claims 12-14,
wherein the first eye portion and the second eye por-
tion extend from the inner space of the shipping con-
tainer through the first frame aperture respectively
the second frame aperture in a direction directed
away from the inner space of the shipping container
and terminate respectively in an end of the first eye
portion and an end of the second eye portion, where-
in said ends are each provided with a thickening ar-
ranged for preventing the ends to pass through the
first and second frame apertures into the inner space
of the shipping container.

16. Shipping container according to claim 15, wherein
the first and second eye portions are each provided
with a threaded end, wherein the thickenings are
formed by nuts provided on said threaded ends.

17. Shipping container according to one of claims 12-16,
wherein the lashing eye further comprises a cross-
member that is provided with a first cross-member
aperture and a second cross-member aperture
through which the first and second eye portions mov-
ably extend, wherein the thickenings are arranged
for preventing to pass through the first and second
cross-member apertures, wherein the cross-mem-
ber is positioned in between the thickenings and the
frame, in particular in between the thickenings and
the lower side rib.

18. Shipping container according to one of claims 1-17,
wherein the cavity has a bottom, and wherein the
first and second frame aperture are provided in the
bottom of the cavity.

19. Shipping container according to one of claims 1-18,
wherein the cavity is formed by a frame part, in par-
ticular a lower side rib part, that extends laterally from
the lower side rib in a direction directed transverse
to a longitudinal direction of the lower side rib.

20. Shipping container according to one of claims 1-19,
wherein the plurality of walls form, in use, a top wall
of the shipping container, wherein the at least one
of the side walls extends from the lower side rib in
the side wall direction towards the top wall.
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