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Description
TECHNICAL FIELD

[0001] Theinvention relatesin afirstaspectto asliding
hatch device for closing off a cargo hold of a ship or more
generally for closing off a space, mainly made of alumi-
num and constructed from a lying top plate fastened to
two upright side wall sections.

[0002] In a second aspect, the invention relates to a
sliding hatch roof for closing off a cargo hold of a ship or
more generally for closing off a space, composed of a
set of at least 2 sliding hatch devices.

[0003] Inathird aspect, the invention relates to a meth-
od for manufacturing a sliding hatch device for closing
off a cargo hold of a ship or more generally for closing
off a space.

PRIOR ART

[0004] Itis known to cover the cargo hold of ships with
hatches which extend from one side coaming to the op-
posite side coaming of the cargo hold, several of which
are required side by side to cover the entire hold.
[0005] For some time now, such cargo hatch devices
have been realized mainly in aluminum in order to keep
the weight as low as possible. These cargo hatch devices
are essentially constructed from two upright side wall
sections which are connected via a lying top plate. It is
known that various welding operations and metal cutting
operations are carried out for the manufacture of such
cargo hatches.

[0006] BE 899 006 describes improved cargo hatches
for ships which are made of metal, usually aluminum,
and are extended upwards in the middle to rest with the
ends on the so-called side coamings.

[0007] BE 1 013 343 describes an improved cargo
hatch as is mainly used on inland vessels to close the
hold. The improved cargo hatch consists of at least two
parts that can be moved relative to each other according
to the longitudinal direction of the cargo hatch, so that
the length of the cargo hatch can be adjusted to the dis-
tance between the side coamings of a ship.

[0008] EP 1 155 955 B1 discloses a sliding hatch de-
vice according to the preamble of claim 1 and a method
for producing a sliding hatch device.

[0009] A problem with the known sliding hatch devices
as described above is that the side wall sections of such
sliding hatch devices are made up of a range of different
aluminum sections. In the manufacture of such side wall
sections, several welding operations and metal cutting
operations must be carried out before a complete sliding
hatch device can be manufactured. Welding operations
and metal cutting operations are labor intensive and con-
sequently cost intensive.

[0010] Moreover, each welding operation provides an
extra place where the material has a certain form of free-
dom. This is detrimental to the wear of components and
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to the functional life of a sliding hatch device.
[0011] The presentinvention aims to find a solution to
at least one of the aforementioned problems.

SUMMARY OF THE INVENTION

[0012] For this purpose, in a first aspect, the invention
provides a sliding hatch device suitable for closing off a
cargo hold of a ship or more generally for closing off a
space, substantially made of aluminum and constructed
of a lying top plate fixed on two upright side wall sections,
the side wall section comprising a closed longitudinally
extended hollow section, which hollow section is folded
according to at least one fold line, which fold line is pro-
vided with a material reduction.

[0013] In a second aspect, the invention relates to a
sliding hatch roof suitable for closing off a cargo hold of
a ship or more generally for closing off a space, com-
posed of a set of at least two sliding hatch devices, the
sliding hatch devices being horizontally bearing-mounted
with respect to each other.

[0014] Inathird aspect, the invention relates to a meth-
od for manufacturing a sliding hatch device according to
the first aspect, the sliding hatch device being suitable
for closing off a cargo hold of a ship or more generally
for closing off a space, the method comprising the steps
of:

a. gathering a rectangular, flat aluminum plate;

b. applying material reductions to a flat aluminum
plate;

c. folding a flat aluminum plate into a partially folded
plate;

d. assembling additional components to the partially
folded plate;

e. folding the partially folded plate into a closed lon-
gitudinally extended hollow section

f. applying spot welds to the closed longitudinally ex-
tended hollow section;

g. mounting a lying aluminum top plate on top of two
upright hollow sections.

[0015] The present invention has the advantage,
among other things, that the use of welding operations
and metal cutting operations can be limited. This by using
folded side wall sections in the sliding hatch devices.
Welding operations and metal cutting operations are a
labor-intensive and time-consuming process. Therefore,
by limiting welding operations, a considerable economic
advantage can be gained in the manufacture of such slid-
ing hatch devices.

[0016] An additional advantage of limiting welding op-
erations is that freedoms of the material are limited. In
this way, the wear of components is limited, and this ben-
efits the service life of the sliding hatch device.

[0017] Another additional advantage is that a closed
folded side wall section provides a more defined finish
to the sliding hatch device. On the one hand, this is an
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aesthetic advantage, but as a result, no cargo from the
cargo hold of a ship can be left behind on the inside of
the side wall section of a sliding hatch device. In addition,
a closed folded side wall section is more uniform than a
side wall section that is composed of several sections.
[0018] A surprising advantage of the presentinvention
is that, through the use of a folded side wall section, sub-
stantially less customization and calculation work is re-
quired during the assembly of the components to the fold-
ed side wall section. This ensures an improved uniformity
of the side wall sections since each component has a
predetermined assembly location on the side wall sec-
tion. In this case, no other interpretation is possible where
the components have to be assembled and consequently
the risk of incorrect assembly is considerably smaller. In
addition, this also ensures an increased quality of the
entire sliding hatch device.

[0019] A particular advantage is that, through the use
of afolded side wall section, there is a considerably better
distribution of forces over the side wall section. As a re-
sult, the forces exerted by the top plate are better distrib-
uted over the entire side wall section. In addition, the
support surface of the folded side wall section provides
better support for the top plate. Overall, a sturdier side
wall section is thus obtained according to the present
invention.

[0020] An advantage of the current method for manu-
facturing a sliding hatch device includes an advantage
regarding the specific sequence of method steps ¢, d and
e. Steps comprising, respectively, folding a flat aluminum
plate into a partially folded plate, assembling additional
components to the partially folded plate, and folding the
partially folded plate into a closed, longitudinally extend-
ed hollow section. Because the folding of the hollow sec-
tion comprises two steps, it is possible to mount the ad-
ditional components via tongue and groove connections.
This would be impossible if the hollow section were folded
in one step. The tongue and groove connections have a
considerable mechanical advantage over othermounting
techniques such as welding.

DETAILED DESCRIPTION

[0021] The invention relates to a sliding hatch device
suitable for closing off a cargo hold of a ship or more
generally for closing off a space, a sliding hatch roof com-
posed of a set of at least two sliding hatch devices and
a method for manufacturing such sliding hatch devices.
[0022] 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.
[0023] 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.
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[0024] The terms 'comprise’, ‘comprising’, ‘consist of’,
‘consisting of, ’provided with’, ’have’, ’having’, ’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 pres-
ence of other components, characteristics, elements,
members, steps, as known from or disclosed in the prior
art.

[0025] When the term "around" or "about" is used in
this document with a measurable quantity, a parameter,
a duration or moment, and the like, then variations are
meant of approx. 20% or less, preferably approx. 10%
or less, more preferably approx. 5% or less, even more
preferably approx. 1% or less, and even more preferably
approx. 0.1% orless than and of the quoted value, insofar
as such variations are applicable in the described inven-
tion. However, it must be understood that the value of a
quantity used where the term "about" or "around" is used,
is itself specifically disclosed.

[0026] Inafirstaspect, the invention relates to a sliding
hatch device suitable for closing off a cargo hold of a ship
or more generally for closing off a space, substantially
made of aluminum and constructed of a lying top plate
fixed on two upright side wall sections, characterized in
that the side wall section comprises a closed longitudi-
nally extended hollow section, which hollow section is
folded according to at least one fold line, which fold line
is provided with a material reduction. In this context, a
fold line is understood to mean a line along which one
can or must easily fold; it can also be the line that has
already been folded.

[0027] Furthermore, material reduction is understood
to mean that a material, in the case of the present inven-
tion being aluminum, is weakened by means of material
removal, by any technique, at a certain area of the ma-
terial.

[0028] Inan embodiment of the presentinvention, ma-
terial reduction of a fold line will be arranged according
to aline pattern. In a further embodiment, the percentage
of material reduction at the level of the line pattern of a
fold line will preferably be more than 50%, more prefer-
ably more than 75% and even more preferably more than
90%. A preferred embodiment of this line pattern com-
prises a repetition of longitudinally extended and cut-out
U-shapes arranged one after the other along a line. This
line pattern in combination with a material reduction per-
centage of more than 90% has the advantage that an
optimal relationship between the retention of material
strength and the foldability of the aluminum along the fold
line is achieved.

[0029] The configuration of a fold line by means of ma-
terial reduction according to a line pattern has the advan-
tage, among other things, that aluminum plates can be
folded in a simple manner into a folded or more closed
structure, without the aluminum plates breaking or con-
siderable pressure having to be exerted on the aluminum
plate.

[0030] In an embodiment of the present invention, a
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sliding hatch device comprises a hollow section folded
into a closed longitudinally extended polygon, preferably
anirregular pentagon. In this case, the folded hollow sec-
tion serves as a side wall section of a sliding hatch device.
[0031] A closed side wall section has the advantage,
inter alia, that no cargo from the cargo hold can be left
behind on the inside of a side wall section. In addition, a
closed hollow section comprises a defined finish to the
side wall section where a minimum of welds are visible,
which can be seen as an aesthetic advantage.

[0032] A folded side wall section has the advantage,
inter alia, that there is a considerably better distribution
of forces over the side wall section. As a result, the forces
exerted by the top plate are better distributed over the
entire side wall section. In addition, the support surface
of the folded side wall section provides better support for
the top plate.

[0033] In an embodiment of the present invention, a
sliding hatch device comprises the lying top plate having
a height that, from the center thereof, progressively de-
creases toward both ends thereof.

[0034] In an embodiment of the present invention, a
sliding hatch device comprises supporting aluminum re-
inforcing ribs attached to the inside of the cavity of the
hollow section in the hollow section. Such reinforcing ribs
provide the side wall section with additional load-bearing
capacity. The attached reinforcing ribs have the advan-
tage, among other things, that reinforcement of the side
wall section can be realized as well as limiting the number
of welding operations. An additional advantage of limiting
welding operations is that freedoms of the material are
limited. In this way, the wear of components is limited
and this benefits the service life of the sliding hatch de-
vice.

[0035] In an embodiment of the present invention, a
sliding hatch device will span the opening of the cargo
hold in the transverse direction of the ship, characterized
in that a sliding hatch device rests with both outer edges
on the side coamings of the ship. In this case, a side
coaming comprises the upright side of the ship’s hold,
fromthe deck of aninland vessel. In afurtherembodiment
of the present invention, at least one side coaming of a
ship will be provided with rails according to the longitu-
dinal position of the ship.

[0036] In an embodiment of the present invention, ad-
ditional material reductions will be provided in the hollow
section for assembling additional components, which ad-
ditional components include wheel housings, handle
housings, latch housings and hatch hook housings.
These additional components provide the side wall sec-
tion and, by extension, a sliding hatch device with an
optimal embodiment. In a further embodiment of the
present invention, wheel housings will be provided with
bearing-mounted or double-bearing wheels, which are
slidable over a rail on the side coamings according to the
longitudinal position of the ship.

[0037] In a second aspect, the invention relates to a
sliding hatch roof suitable for closing off a cargo hold of
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a ship or more generally for closing off a space, com-
posed of a set of at least two sliding hatch devices, char-
acterized in thatthe sliding hatch devices are horizontally
bearing-mounted with respect to each other.

[0038] The horizontally bearing-mounted positioning
of a set of sliding hatch devices means that the vertical
height of each successive sliding hatch increases pro-
gressively. This has the advantage, among other things,
that they fit on top of each other when retracted and they
do not take up more space than a single sliding hatch
device.

[0039] In an embodiment of the present invention, all
sliding hatch devices of the sliding hatch roof will be sli-
dable over arail on the side coamings of a ship according
to the longitudinal direction of the ship.

[0040] In an embodiment of the present invention,
seals in Ethylene Propylene Diene Monomer rubber (EP-
DM) will be fitted between the different sliding hatch de-
vices of a sliding hatch roof. Such seals in EPDM have
the advantage, among other things, that a sliding hatch
roofis made watertight. In this way, the cargo in the cargo
hold of a ship is protected against moisture.

[0041] Inathird aspect, the invention relates to a meth-
od for manufacturing a sliding hatch device according to
the first aspect, the sliding hatch device being suitable
for closing off a cargo hold of a ship or more generally
for closing off a space, the method comprising the steps
of:

a. gathering a rectangular, flat aluminum plate;

b. applying material reductions to a flat aluminum
plate;

c. folding a flat aluminum plate into a partially folded
plate;

d. assembling additional components to the partially
folded plate;

e. folding the partially folded plate into a closed lon-
gitudinally extended hollow section;

f. applying spot welds to the closed longitudinally ex-
tended hollow section;

g. mounting a lying aluminum top plate on top of two
upright hollow sections.

[0042] In an embodiment of the present invention, the
method comprises material reductions being made by
one of the following techniques: punching, cutting or laser
cutting, which material reductions comprise fold lines ac-
cording to a line pattern and cut-outs for additional com-
ponents.

[0043] In this context, punching comprises a process-
ing technique in which shapes are cut from (sheet) ma-
terial or parts of a structure are removed in some other
way by means of compressive force, while the structure
itself is supported at the rear. The openings made in the
(sheet) material are the product and not the cut-out
shapes.

[0044] In an embodiment of the present invention, the
method comprises additional components comprising
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wheel housings, handle housings, latch housings and
hatch hook housings, which are attached to at least one
side wall section of the sliding hatch device.

[0045] Inapreferred embodiment of the presentinven-
tion, the method comprises manufacturing a hollow sec-
tion from a flat aluminum plate, characterized in that the
flat plate has a thickness of 1-100 mm, preferably 2-20
mm and even more preferably 3-10 mm; characterized
in that the flat plate has a length of 1-25 m, preferably
3-12 m and even more preferably 6-8 m and character-
ized in that the flat plate has a width of 1-15 m, preferably
2-8 m and even more preferably 3-5 m.

[0046] A preferred embodiment with a thickness be-
tween 3-10 mm has the advantage, among other things,
that an optimum ratio is obtained between the retention
of material strength, which is required for a side wall of
a sliding hatch device, and the foldability of the aluminum
along the fold line.

[0047] An example suitable for understanding the cur-
rent invention relates to a pleated side wall section suit-
able for the construction of a sliding hatch device.
[0048] The present invention as described above has
the advantage, among other things, that the use of weld-
ing operations can be limited to a minimum. Welding op-
erations are a labor intensive and time consuming proc-
ess. Therefore, by limiting welding operations, a consid-
erable economic advantage can be gained in the manu-
facture of such sliding hatch devices.

[0049] An additional advantage of the present inven-
tion is that a folded side wall section is more resistant to
corrosion. On the one hand because welding is limited
and on the other hand because the folded hollow section
provides better drainage of condensation.

[0050] A surprising advantage of the presentinvention
is that, through the use of a folded side wall section, sub-
stantially less customization and calculation work is re-
quired during the assembly of the components to the fold-
ed side wall section. This ensures an improved uniformity
of the side wall sections since each component has a
predetermined assembly location on the side wall sec-
tion. In this case, no other interpretation is possible where
the components have to be assembled and consequently
the risk of incorrect assembly is considerably smaller. In
addition, this also ensures an increased quality of the
entire sliding hatch device.

[0051] An advantage of the current method for manu-
facturing a sliding hatch device includes an advantage
regarding the specific sequence of method steps ¢, d and
e. Steps comprising, respectively, folding a flat aluminum
plate into a partially folded plate, assembling additional
components to the partially folded plate, and folding the
partially folded plate into a closed, longitudinally extend-
ed hollow section. Because the folding of the hollow sec-
tion comprises two steps, it is possible to mount the ad-
ditional components via tongue and groove connections.
This would be impossible if the hollow section were folded
in one step. The tongue and groove connections have a
considerable mechanical advantage over othermounting
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techniques such as welding.

[0052] Furthermore, the presentinventioninvolves sig-
nificantly fewer metal cutting operations since no use is
made of beam-shaped and prism-shaped hollow sec-
tions for supporting the side wall. The reduction of cutting
operations also results in a time saving and therefore an
economic advantage in manufacturing the presentinven-
tion.

[0053] The present invention not only offers a lower
manufacturing cost for a sliding hatch device, but also a
more defined finish of the side wall section so that no
cargo from a ship’s cargo hold can be left behind on the
inside of the side wall section of a sliding hatch device.
[0054] The detailed description describes the pre-
ferred embodiments of the present invention wherein a
sliding hatch device is adapted for closing off the cargo
hold of a ship. It goes without saying that, more generally,
the described sliding hatch device can also be adapted
for closing off other spaces, such as, forexample, storage
areas of buildings.

[0055] In what follows, the invention is described by
way of non-limiting examples and figures illustrating pre-
ferred embodiments of the invention, and which are not
intended to and should not be interpreted as limiting the
scope of the invention.

DESCRIPTION OF THE FIGURES
[0056]

Figure 1 illustrates a perspective schematic repre-
sentation of a prior art sliding hatch device.

Figure 2 illustrates a schematic representation of a
front view of a portion of a sliding hatch device fitted
with a prior art side wall section.

Figure 3 illustrates a perspective schematic repre-
sentation of a sliding hatch device with a folded side
wall section according to the invention.

Figure 4 illustrates a schematic representation of a
front view of a portion of a sliding hatch device fitted
with a folded side wall section according to the in-
vention.

Figure 5 illustrates a schematic representation of a
top view of a sliding hatch device.

Figure 6 illustrates a perspective schematic repre-
sentation of a pentagonal folded hollow section.

Figure 7 illustrates a schematic representation of a
front view of a pentagonal folded hollow section be-
longing to a low type sliding hatch device.

Figure 8 illustrates a schematic representation of a
front view of a pentagonal folded hollow section be-
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longing to a middle type sliding hatch device.

Figure 9 illustrates a schematic representation of a
front view of a pentagonal folded hollow section be-
longing to a high type sliding hatch device.

Figure 10 illustrates a schematic representation of
a flat aluminum plate with several line patterns with
material reductions.

Figure 11 illustrates a schematic detail representa-
tion of a line pattern with material reduction.

Figure 12 illustrates a perspective schematic repre-
sentation of a sliding hatch roof made up of several
sliding hatch devices.

Figure 13 illustrates a perspective schematic repre-
sentation of a flat aluminum plate.

Figure 14 illustrates a perspective schematic repre-
sentation of a flat aluminum plate on which material
reductions are made by laser cutting.

Figure 15 illustrates a perspective schematic repre-
sentation of a partially folded plate.

Figure 16 illustrates a perspective schematic repre-
sentation of a partially folded plate with assembled
additional components.

Figure 17 illustrates a perspective schematic repre-
sentation of the inside of a closed folded hollow sec-
tion.

Figure 18 illustrates a perspective schematic repre-
sentation of the inside of a closed folded hollow sec-
tion.

Figure 19 illustrates a perspective schematic repre-
sentation of a sliding hatch device with a folded side
wall section according to the invention.

[0057] In the different figures, the same reference nu-
merals refer to the same elements.

[0058] Asliding hatch device 1 from the priorartis com-
posed of a lying, sheet pile-shaped top plate 4 which is
fixed via a pleated support surface 5 of, on the one hand,
a left upright side wall section 2 and, on the other hand,
aright upright side wall section 3. A left side wall section
2 is constructed of aluminum beam-shaped hollow sec-
tions 6 which are fixed via welding to the inside of the
outer upright side 7 of the left side wall section 2. The
beam-shaped hollow sections 6 are arranged at regular
intervals along the entire longitudinal direction of the left
side wall section 2 and form a reinforcement that provides
support between the outer upright side 7 and the support
surface 5 of the left side wall section 2. Furthermore,
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aluminum prism-shaped hollow sections 8 are arranged
that connect the support surface 5 and the beam-shaped
hollow sections 6. These prism-shaped hollow sections
8 are fixed via welds and attached to all beam-shaped
hollow sections 6 arranged along the entire longitudinal
direction of the left side wall section 2. The support sur-
face 5 is provided with a pleated drip lip 33. The drip lip
33 provides the side wall section with a drainage when
condensation accumulates on the underside of the lying
top plate 4. This drainage is designed to avoid corrosion
to the welds of the prism-shaped hollow sections 8 and
beam-shaped hollow sections 6. A steel beam-shaped
wheel housing 9 is attached to the underside of the outer
upright side 7 of the left side wall section 2. This wheel
housing 9 is fixed on the one hand via welds and on the
other hand via nuts 10 on the inside of the left side wall
section 2. The wheel housing 9 forms a housing for a
wheel 11. A sliding hatch device 1 from the prior art is
mirror symmetrical with respect to the center axis of the
longitudinal direction of the sliding hatch device 1, there-
fore a right side wall section 3 can be seen as the mirror
image of a left side wall section 2.

[0059] Schematic representations of a sliding hatch
device 1 according to the present invention are shown in
Figures 3 to 12. Such a sliding hatch device 1 is com-
posed of a lying top plate 4 which is fixed via a pleated
support surface 5 of, on the one hand, a left upright side
wall section 2 and, on the other hand, a right upright side
wall section 3. Both the left side wall section 2 and the
right side wall section 3 are constructed from a pentag-
onal aluminum closed and longitudinally extended folded
hollow section 12. This folded hollow section 12 is fas-
tened via the support surface 5 to the underside of the
ends of the longitudinal direction of the lying top plate 4
and this for the entire length of the folded hollow section
12 and for the entire surface of the support surface 5.
Such a sliding hatch device 1 is mirror symmetrical with
respect to the center axis of the longitudinal direction of
the sliding hatch device 1, therefore a left side wall section
2 can be seen as the mirror image of a right side wall
section 3.

[0060] The folded hollow section 12 is pentagonal and
therefore comprises five sides. The outer upright side 7
is located along the outside of the folded hollow section
12 and therefore along the outside of the sliding hatch
device 1. The inner upright side 7’ is arranged parallel to
the outer upright side 7 and always has a shorter length
than the outer upright side 7. The support surface 5 is
located on the top side of the folded hollow section 12
and forms the mounting surface on which the lying top
plate 4 is mounted. The lower side 15 runs horizontally
and connects the outer upright side 7 with the inner up-
right side 7’. The sloping side 16 connects the support
surface 5 with the inner upright side 7°. This sloping side
16 always has a slope beta which depends on the type
of sliding hatch device 1. The angle alpha forms the angle
between the outer upright side 7 and the support surface
5 and also depends on the type of sliding hatch device
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1. The angle gamma is the angle along the inside of the
folded hollow section 12 formed by the sloping side 16
and the inner upright side 7.

[0061] The folded hollow section 12 encloses a pen-
tagonal hollow space in which various additional compo-
nents are mounted. In the hollow space enclosed by the
folded hollow section 12, steelbeam-shaped wheel hous-
ings 9, among other things, are mounted between the
outer upright side 7 and the inner upright side 7’ of the
folded hollow section 12. The wheel housings 9 are
closed along each side with the exception of the bottom
which is open. These wheel housings 9 are attached at
the level of a rectangular opening 17 in the folded hollow
section 12, more specifically an opening 17 in the inner
uprightside 7°. The wheelhousing 9 is fixed in the opening
17 via a U-shaped aluminum section 18 on the one hand
and nuts 10 on the other. A folded hollow section 12 is
provided with two wheel housings per side wall section,
therefore a sliding hatch device 1 comprises four wheel
housings in total. Each wheel housing 9 is on one end of
a folded hollow section 12. The wheel housing 9 forms
a housing for a wheel 11. This wheel 11 can be both a
grooved wheel and a convex flat wheel. About half of the
wheel 11 projects along the underside of the wheel hous-
ing 9.

[0062] In the hollow space enclosed by the folded hol-
low section 12, aluminum hatch hook housings 19 are
fastened in a rectangular opening 17’ at the level of the
inner upright side 7’ of the folded hollow section 12. The
hatch hook housing 19 is fastened in the rectangular
opening 17’ by means of nuts 10. The hatch hook housing
forms a housing for a hatch hook 20. This hatch hook 20
is U-shaped and protrudes along the underside of the
folded hollow section 12. In this case, the lower leg of
the U-shaped hatch hook 20 is directed toward the inside
of the sliding hatch device 1. A sliding hatch device 1 is
provided with two hatch hooks 20 per sliding hatch device
1 wherein one hatch hook 20 is fastened per folded hollow
section 12. The hatch hook 20 is located in each case at
the end of the front side of the folded hollow section 12
in the provided rectangular opening 17°.

[0063] In the hollow space enclosed by the folded hol-
low section 12, flat aluminum reinforcing ribs 21 are ar-
ranged. These reinforcing ribs 21 have the same pen-
tagonal shape as a cross-section of the folded hollow
section 12 and are attached via welds transverse to the
outer upright side 7 of the folded hollow section 12. In
this way, a few reinforcing ribs 21 are placed per folded
hollow section 12 distributed along the entire length di-
rection of the folded hollow section 12. When the folded
hollow section 12 is fully folded into a closed section, the
reinforcing rib 21 is attached to each inner side of the
folded hollow section 12.

[0064] In the hollow space enclosed by the folded hol-
low section 12, a rust-proof handle housing 22 and a rust-
proof latch housing 23 are fastened. The handle housing
22 or latch housing 23 are fastened in the same rectan-
gular opening 17’ in which the hatch hook housing 19 is
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fastened. The hatch hook housing 19 is always more
towards the end of the folded hollow section 12 than the
handle housing 22 or latch housing 23. For each folded
hollow section 12, either a handle housing 22 or a latch
housing 23 is fastened in each case. Consequently, a
sliding hatch device 1 comprises one handle housing 22
and one latch housing 23 in total.

[0065] The handle housing 22 is always located in the
right side wall section 3, along the port side. The handle
housing 22 is fastened via nuts 10 in the opening 17’ of
the right side wall section 3 along the rear end of the
folded hollow section 12. The latch housing 23 is always
located in the left side wall section 2, along the starboard
side. The latch housing 23 is fastened via nuts 10 in the
opening 17’ of the left side wall section 3 along the rear
end of the folded hollow section 12.

[0066] A sliding hatch device 1 can be positioned in a
bearing-mounted manner relative to the next sliding
hatch device 1. Therefore, an adapted height is provided
in both the left side wall section 2 and the right side wall
section 3, depending on whether the sliding hatch device
1 belongs to a sliding hatch device of the low, middle or
high type. A folded hollow section 12 comprises five sides
which comprise different dimensions depending on the
type of sliding hatch device 1. Furthermore, a folded hol-
low section 12 is also characterized by three angles al-
pha, beta and gamma, which may differ depending on
the type of sliding hatch device 1. Figures 7 to 9 illustrate
these dimensions of a low, medium and high type sliding
shutter device 1 respectively.

[0067] The low type sliding hatch device 1 comprises
an angle alpha of preferably between 90°-110°, more
preferably between 92°-100° and even more preferably
between 95°-99°. The angle beta preferably comprises
30°-50°, more preferably between 35°-45° and even
more preferably between 38°-42°. The angle gamma
preferably comprises 210°-230°, more preferably be-
tween 215°-225° and even more preferably between
218°-222°. The outer upright side 7 has a length of pref-
erably 180-250 mm, more preferably 200-220 mm and
even more preferably 205-215 mm. The inner upright
side 7’ has alength of preferably 170-240 mm, more pref-
erably 180-200 mm and even more preferably 185-195
mm. The support surface 5 has a length of preferably
100-170 mm, more preferably 120-140 mm and even
more preferably 125-135 mm. The sloping side 16 has a
length of preferably 60-130 mm, more preferably 80-100
mm and even more preferably 85-95 mm. The lower side
15 preferably has a length of about 1/3 of the length of
the support surface 5.

[0068] The middle type sliding hatch device 1 compris-
es an angle alpha of preferably between 90°-110°, more
preferably between 92°-100° and even more preferably
between 95°-99°. The angle beta preferably comprises
40°-60°, more preferably between 45°-55° and even
more preferably between 48°-52°. The angle gamma
preferably comprises 210°-230°, more preferably be-
tween 215°-225° and even more preferably between
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218°-222°. The outer upright side 7 has a length of pref-
erably 330-400 mm, more preferably 360-380 mm and
even more preferably 365-375 mm. The inner upright
side 7’ has a length of preferably 330-400 mm, more pref-
erably 355-375 mm and even more preferably 260-270
mm. The support surface 5 has a length of preferably
130-200 mm, more preferably 160-180 mm and even
more preferably 165-175 mm. The sloping side 16 has a
length of preferably 150-220 mm, more preferably
180-200 mm and even more preferably 185-195mm. The
lower side 15 preferably has a length of about 1/3 of the
length of the support surface 5.

[0069] The high type sliding hatch device 1 comprises
an angle alpha of preferably between 90°-110°, more
preferably between 92°-100° and even more preferably
between 95°-99°. The angle beta preferably comprises
40°-60°, more preferably between 45°-55° and even
more preferably between 48°-52°. The angle gamma
preferably comprises 210°-230°, more preferably be-
tween 215°-225° and even more preferably between
218°-222°. The outer upright side 7 has a length of pref-
erably 500-570 mm, more preferably 520-540 mm and
even more preferably 525-535 mm. The inner upright
side 7’ has a length of preferably 390-460 mm, more pref-
erably 415-435 mm and even more preferably 420-430
mm. The support surface 5 has a length of preferably
130-200 mm, more preferably 160-180 mm and even
more preferably 165-175 mm. The sloping side 16 has a
length of preferably 150-220 mm, more preferably
180-200 mm and even more preferably 185-195mm. The
lower side 15 preferably has a length of about 1/3 of the
length of the support surface 5.

[0070] A pentagonal folded hollow section 12 compris-
es four fold lines 13, which are arranged in the longitu-
dinal direction of an elongated rectangular aluminum
plate 14 from which the folded hollow section 12 is pro-
duced. Folding the plate 14 according to these four fold
lines 13 results in a pentagonal and longitudinally extend-
ed folded hollow section 12.

[0071] Each fold line 13 is made up of a line pattern 24
of successively extended U-shaped material reductions
25. Figure 10 illustrates an aluminum plate 14 with sev-
eral different line patterns 24 wherein different sizes of
material reductions 25 are used. The legs of the U-
shaped material reductions 25 are directed alternately
upwards or downwards. A detail of this can be seen in
Figure 11.

[0072] The manufacture of a sliding hatch device 1
comprises various steps:

In a first step (Figure 13), a blank rectangular aluminum
plate 14 with a thickness of 4 mm is collected.

[0073] In a second step (Figure 14), material reduc-
tions are applied to the plate 14 by means of a machine
suitable for applying these material reductions. An ex-
ample of such a machine is a laser cutting machine. The
first material reductions applied are the U-shaped mate-
rial reductions 25. These are arranged according to aline
pattern 24 which runs along the longitudinal direction of
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the plate 14. For example, a total of four line patterns 24
are applied to the plate 14, all of which form a fold line
13’, 13", 13" and 13"™. Furthermore, four rectangular
openings are also made in the plate 14, in fact these
openings can also be seen as material reductions. These
openings comprise the opening for the wheel housing
17, the two openings for the hatch hook housing 17’ and
17" and the opening for the wheel 26.

[0074] In athird step (Figure 15), the plate 14 is folded
according to the applied fold lines 13 by means of a press
brake. It is folded according to all fold lines 13 with the
exception of fold line 13". Fold line 13" and fold line
13™ are folded in such a way that the folded parts form
an angle of 90° with the side which will later become the
outer upright side 7 of the folded hollow section 12. In
this case, both folded parts are parallel to each other.
Fold line 13’ is folded in the opposite direction than fold
line 13" and 13" are folded. In this way, a partially folded
plate 14’ is obtained.

[0075] In a fourth step (Figure 16), additional compo-
nents are assembled to the partially folded plate 14’. The
reinforcing ribs 21 are mounted transversely on the outer
upright side 7 via welds. The wheel housing 9 is also
mounted on the outer upright side 7 at the level of the
wheel housing opening 17 via nuts 10 and a U-section
18. Furthermore, a hatch hook housing with either a han-
dle housing or a latch housing is attached and this at the
height of the opening 17".

[0076] In a fifth step (Figure 17), the partially folded
plate 14’ is further folded according to fold line 13" into
the folded pentagonal hollow section 12. In this case,
after the folding, a few spot welds 27 are applied to the
fold line 13", this at aregular distance and along the entire
length of the fold line 13".

[0077] In asixth step (Figure 18), a few spot welds are
attached to the underside of the folded hollow section 12
at the level of the overhanging part of the inner upright
side 7’ of the folded hollow section 12. The spot welds
27 are also arranged at a regular distance and over the
entire length of the folded hollow section 12.

[0078] Inaseventh step (Figure 19), the lying top plate
4 is mounted on a left side wall section 2 and a right side
wall section 3. In this case, both side wall sections consist
of a folded hollow section 12. The top plate 4 is fastened
to the side wall sections via welds along the entire lon-
gitudinal direction of the top plate 4 and over the entire
surface of the support surface 5. In this way, a complete
sliding hatch device 1 is manufactured.

[0079] A sliding hatch device 1 is often part of a sliding
hatch roof 28. Figure 12 illustrates such a sliding hatch
roof 28, which consists of a set of successive bearing-
mounted sliding hatch devices 1 which are horizontally
slidable relative to each other. In this way, a sliding hatch
roof 28 can completely span the cargo hold of a ship.
[0080] Belowisanoverview ofthe meaning of the num-
bers and letters used in the figures:

1 sliding hatch device



~No o wiN

7
8

9

10
11
12
13
13
13"
13"
13"
14
14
15
16
17
17

17"

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
o

Clai

15

left side wall section

right side wall section

lying top plate

support surface of side wall section
beam-shaped hollow sections

outer upright side of side wall section

inner upright side of side wall section
prism-shaped hollow sections

wheel housing

nut

wheel

folded hollow section

fold line

first fold line

second fold line

third fold line

fourth fold line

plate

partially folded plate

lower side of side wall section

sloping side of side wall section

opening for wheel housing

opening for hatch hook housing (inside side wall
section)

opening for hatch hook housing (outside side wall
section)

U-section

hatch hook housing

hatch hook

reinforcement rib

handle housing

latch housing

line pattern

U-shaped material reductions

wheel opening

spot welds

sliding hatch roof

port side

starboard side

front sliding hatch device

rear sliding hatch device

drip lip

angle enclosed by outer upright side of side wall
section and support surface of side wall section
angle enclosed by support surface of side wall
section and sloping side of side wall section
angle enclosed by sloping side of side wall sec-
tion and inner upright side of side wall section
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A sliding hatch device suitable for closing off a cargo
hold of a ship or more generally for closing off a
space, substantially made of aluminum and con-
structed of a lying top plate fixed on two upright side
wall sections, wherein the side wall section compris-
es a closed longitudinally extended hollow section,
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which hollow section is folded according to at least
one fold line,

characterised in that said fold line is provided with
a material reduction.

The sliding hatch device according to the preceding
claim, wherein material reduction of a fold line is ar-
ranged according to a line pattern.

The sliding hatch device according to any of the pre-
ceding claims, wherein

a hollow section is folded into a closed longitudinally
extended polygon, preferably an irregular pentagon.

The sliding hatch device according to any of the pre-
ceding wherein

the lying top plate has a height which, fromits center,
decreases progressively towards both ends thereof.

The sliding hatch device according to any of the pre-
ceding claims, wherein

supporting aluminum reinforcing ribs are attached to
the inside of the cavity of the hollow section.

The sliding hatch device according to any of the pre-
ceding claims, which in use spans the opening of the
cargo hold in the transverse direction of the ship, and
rests with both outer edges on the ship’s side coam-
ings.

The sliding hatch device according to the preceding
claim, wherein in use the at least one side coaming
of a ship is provided with rails according to the lon-
gitudinal position of the ship.

The sliding hatch device according to any of the pre-
ceding claims, wherein additional material reduc-
tions are provided in the hollow section for assem-
bling additional components, which additional com-
ponents include wheel housings, handle housings,
latch housings and hatch hook housings.

The sliding hatch device according to the preceding
claim, wherein wheel housings are provided with
bearing-mounted or double-bearing wheels, which
in use are slidable over a rail on the side coamings
according to the longitudinal position of the ship.

10. A sliding hatch roof suitable for closing off a cargo

1.

hold of a ship or more generally for closing off a
space, composed of a set of at least 2 sliding hatch
devices as described according to claims 1-9, where-
in the sliding hatch devices are horizontally bearing-
mounted with respect to each other.

The sliding hatch roof according to the preceding
claim, wherein all sliding hatch devices of the sliding
hatch roof are slidable over a rail on the side coam-
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ings of a ship according to the longitudinal direction
of the ship.

Method for manufacturing a sliding hatch device ac-
cording to any of claims 1-9, the sliding hatch device
being suitable for closing off a cargo hold of a ship
or more generally closing off a space, the method
comprising the steps of:

a. gathering a rectangular, flat aluminum plate;
b. applying material reductions to a flat alumi-
num plate;

c. folding a flat aluminum plate into a partially
folded plate;

d. assembling additional components to the par-
tially folded plate;

e. folding the partially folded plate into a closed
longitudinally extended hollow section

f. applying spot welds to the closed longitudinally
extended hollow section;

g. mounting a lying aluminum top plate on top
of two upright hollow sections.

Method according to the preceding claim, wherein
material reductions are made by one of the following
techniques: punching, cutting or laser cutting, which
material reductions comprise fold lines according to
a line pattern and cut-outs for additional compo-
nents.

Method according to any of the preceding claims,
wherein additional components comprise wheel
housings, handle housings, latch housings and
hatch hook housings, which are attached to at least
one side wall section of the sliding hatch device.

Patentanspriiche

1.

Schiebelukenvorrichtung, dazu geeignet, einen
Frachtraum eines Schiffs abzuriegeln oder allgemei-
ner einen Raum abzuriegeln, im Wesentlichen aus
Aluminium bestehend und aus einer liegenden obe-
ren Platte, die an zwei aufrechten Seiten-
wandabschnitten befestigt ist, aufgebaut, wobei der
Seitenwandabschnitt einen geschlossenen, sich
langs erstreckenden hohlen Abschnitt umfassen,
wobei der hohle Abschnitt gemaR mindestens einer
Faltlinie gefaltet ist, dadurch gekennzeichnet,
dass die Faltlinie mit einer Materialreduktion verse-
hen ist.

Schiebelukenvorrichtung nach dem vorhergehen-
den Anspruch, wobei die Materialreduktion einer
Faltlinie gemaR einem Linienmuster angeordnet ist.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, wobei ein hohler Abschnitt zu
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einem geschlossenen, sich langs erstreckenden
Vieleck gefaltet ist, vorzugsweise zu einem unregel-
maRigen Fiinfeck.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, wobei die liegende obere Platte
eine Hohe aufweist, die von ihrer Mitte hin zu ihren
beiden Enden schrittweise abnimmt.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, wobei an der Innenseite des
Hohlraums des hohlen Abschnitts stiitzende Alumi-
niumverstarkungsrippen angebracht sind.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, die wahrend des Gebrauchs die
Offnung des Frachtraums in der Querrichtung des
Schiffs Gberspannt und mit beiden AuRenrdndern
auf den seitlichen Siillrandern des Schiffs aufliegt.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, wobei der mindestens eine seit-
liche Sillrand eines Schiffs wahrend des Gebrauchs
gemal der Langsposition des Schiffs mit Schienen
versehen ist.

Schiebelukenvorrichtung nach einem der vorherge-
henden Anspriiche, wobei in dem hohlen Abschnitt
zusatzliche Materialreduktionen bereitgestellt sind,
um zusatzliche Komponenten anzufligen, wobei die
zusatzlichen Komponenten Radgehause, Griffge-
hause, Riegelgehduse und Lukenhakengehause
beinhalten.

Schiebelukenvorrichtung nach dem vorhergehen-
den Anspruch, wobei die Radgehause mit gelager-
ten oder Doppellagerradern versehen sind, die wah-
rend des Gebrauchs gemaR der Langsposition des
Schiffs Uiber eine Schiene an den seitlichen Sullran-
dern verschiebbar sind.

Schiebelukendach, dazu geeignet, einen Fracht-
raum eines Schiffs abzuriegeln oder allgemeiner ei-
nen Raum abzuriegeln, bestehend aus einem Satz
mindestens zweier Schiebelukenvorrichtungen
nach den Anspriichen 1 bis 9, wobei die Schiebelu-
kenvorrichtungen horizontal im Verhaltnis zueinan-
der gelagert sind.

Schiebelukendach nach dem vorhergehenden An-
spruch, wobei alle Schiebelukenvorrichtungen des
Schiebelukendachs gemaR der Langsrichtung des
Schiffs Giber eine Schiene an den seitlichen Sillran-
dern eines Schiffs verschiebbar sind.

Verfahren zur Herstellung einer Schiebelukenvor-
richtung nach einem der Anspriiche 1 bis 9, wobei
die Schiebelukenvorrichtung dazu geeignet ist, ei-
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nen Frachtraum eines Schiffs abzuriegeln oder all-
gemeiner einen Raum abzuriegeln, wobei das Ver-
fahren die folgenden Schritte umfasst:

a. Gewinnen einer rechteckigen flachen Alumi-
niumplatte,

b. Anbringen von Materialreduktionen an derfla-
chen Aluminiumplatte,

c. Falten einer flachen Aluminiumplatte zu einer
teilweise gefalteten Platte,

d. Anfligen zuséatzlicher Komponenten an die
teilweise gefaltete Platte,

e. Falten der teilweise gefalteten Platte zu einem
sich langs erstreckenden hohlen Abschnitt

f. Anbringen von Punktschweilungen an dem
geschlossenen, sich langs erstreckenden hoh-
len Abschnitt,

g.Montieren einer liegenden oberen Aluminium-
platte an die Oberseite zweiter aufrechter hohler
Abschnitte.

Verfahren nach dem vorhergehenden Anspruch,
wobei die Materialreduktionen durch eine der folgen-
den Techniken gefertigt werden: Stanzen, Schnei-
den oder Laserschneiden, wobei die Materialreduk-
tionen Faltlinien gemaR einem Faltmuster und Aus-
schnitte fiir zusatzliche Komponenten umfassen.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei die zusatzlichen Komponenten Radge-
hause, Griffgehduse, Riegelgehduse und Lukenha-
kengehduse umfassen, die an mindestens einem
Seitenwandabschnitt der Schiebelukenvorrichtung
angebracht sind.

Revendications

Dispositif de trappe coulissante convenant a la fer-
meture d’une soute de navire ou plus généralement
a la fermeture d’un espace, essentiellement en alu-
minium et constitué d’'une plaque supérieure cou-
chée fixée sur deux sections de parois latérales ver-
ticales, dans lequel la section de paroi latérale com-
prend une section creuse fermée s’étendant longi-
tudinalement, laquelle section creuse est pliée en
suivant au moins une ligne de pliage, caractérisé
en ce que ladite ligne de pliage présente une ré-
duction de matériau.

Dispositif de trappe coulissante selon la revendica-
tion précédente, dans lequel la réduction du maté-
riau d’une ligne de pliage est conforme a un modéle
de ligne.

Dispositif de trappe coulissante selon I'une quelcon-
que des revendications précédentes, dans lequel
une section creuse estrepliée en un polygone fermé
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étendu longitudinalement, de préférence un penta-
gone irrégulier.

Dispositif de trappe coulissante selon I'une quelcon-
que des revendications précédentes, dans lequel la
hauteur de la plaque supérieure couchée diminue
progressivementa partir de son centre vers ses deux
extrémités.

Dispositif de trappe coulissante selon I'une des re-
vendications précédentes, dans lequel des nervures
de renforcement en aluminium sont fixées a l'inté-
rieur de la cavité de la section creuse.

Dispositif de trappe coulissante selon I'une quelcon-
que des revendications précédentes, qui, en cours
d’utilisation, recouvre I'ouverture de la soute dans la
direction transversale du navire et repose avec ses
deux bords extérieurs sur les hiloires latérales du
navire.

Dispositif de trappe coulissante selon la revendica-
tion précédente, dans lequel, en cours d'utilisation,
au moins une hiloire latérale d’'un navire est munie
de rails en fonction de la position longitudinale du
navire.

Dispositif de trappe coulissante selon I'une quelcon-
que des revendications précédentes, dans lequel
des réductions de matériau supplémentaires sont
prévues dans la section creuse pour 'assemblage
de composants supplémentaires, lesquels compo-
sants supplémentaires comprennent des loge-
ments de roue, des logements de poignée, des lo-
gements de loquet et des logements de crochet de
trappe.

Dispositif de trappe coulissante selon la revendica-
tion précédente, dans lequel les logements de roue
sont pourvus de roues montées sur roulements ou
a double roulement, qui, en cours d’utilisation, peu-
vent coulisser sur un rail des hiloires latérales en
fonction de la position longitudinale du navire.

Toit de trappe coulissant permettant la fermeture
d’une soute de navire ou plus généralement a fermer
un espace, composé d’'un ensemble d’au moins 2
dispositifs d’ouverture coulissants tels que décrits
selon les revendications 1 a 9, dans lequel les dis-
positifs de trappe coulissante sont montés horizon-
talement I'un par rapport a I'autre sur des paliers.

Toitde trappe coulissante selonlarevendication pré-
cédente, dans lequel tous les dispositifs de trappe
coulissante du toit de trappe coulissante sont cou-
lissants sur un rail des hiloires latérales d’un navire
selon la direction longitudinale du navire.
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Procédé de fabrication d’un dispositif de trappe cou-
lissante selon 'une quelconque des revendications
1 a9, le dispositif de trappe coulissante devant per-
mettre la fermeture de la soute d’un navire ou plus
généralementa la fermeture d’'un espace, le procédé
comprenant les étapes suivantes :

a. rassembler une plaque d’aluminium rectan-
gulaire et plate ;

b. appliquer des réductions de matériaux a une
plaque d’aluminium plate;

c. plierune plaque d’aluminium plate en une pla-
que partiellement pliée ;

d. assembler des composants supplémentaires
sur la plaque partiel-lement repliée;

e. replier la plaque partiellement pliée pour ob-
tenir une section creuse fermée et étendue lon-
gitudinalement

f. appliquer des soudures par points a la section
creuse fermée et étendue longitudinalement ;
g. poser une plaque supérieure en aluminium
couchée sur deux sections creuses verticales.

Procédé selon la revendication précédente, dans le-
quel les réductions de matériau sont réalisées par
'une des techniques suivantes : poingonnage, dé-
coupage ou découpage au laser, ces réductions de
matériau comprenant des lignes de pliage selon un
modele de ligne et des découpes pour des compo-
sants supplémentaires.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel les composants supplé-
mentaires comprennent des logements de roue, des
logements de poignée, des logements de loquet et
des logements de crochet de trappe, qui sont fixés
a au moins une section de la paroi latérale du dis-
positif de trappe coulissante.
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