EP 1 818 481 A2

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
15.08.2007 Bulletin 2007/33

(21) Application number: 07101969.9

(22) Date of filing: 08.02.2007

(11) EP 1818 481 A2

EUROPEAN PATENT APPLICATION

(51) IntCl.:

EO04H 15/20(2006.01) E04H 3/10 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 10.02.2006 NL 1031121

(71) Applicant: Van Diemen B.V.
1424 PX De Kwakel (NL)

(72) Inventor: Wesdorp, Gido
5161 WP, Sprang-Capelle (NL)

(74) Representative: van Westenbrugge, Andries
Nederlandsch Octrooibureau
Postbus 29720
2502 LS Den Haag (NL)

(54) Dome-shaped roofing

(57)  Dome-shaped roofing composed of a number
of adjoining roofing sections. Each roofing section is ap-
proximately trapezoidal when itis notin the erect position.
Gastight ducts extend from the opposite corners. When
these ducts are pressurized and anchored in the ground

Fig 1a

or the like, an arch-shaped roofing section is produced.
This arch shape may be promoted further by making the
reinforcing material of the ducts, and more particularly
the longitudinal fibres thereof, of different lengths, result-
ing in a prefabricated curvature of the ducts.
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Description

[0001] The present invention relates to a dome-
shaped roofing comprising a number of adjoining and
interconnected roofing sections.

[0002] Such roofings are generally known in the prior
art. Roofings are used as temporary or permanent struc-
tures.

[0003] Inthe prior art, various kinds of roofing sections
are used, including straight sections and different corner
sections, in order in this way to create a pathway or track.
As a result thereof, substantial demands are placed on
the stock management of the various sections, while the
costs increase considerably due to the use of different
sections.

[0004] Itis anobject of the presentinvention to provide
a roofing which is simple to construct and is suitable both
for permanent and temporary use. This roofing should
be made from relatively inexpensive parts, but this should
not have any impact on the quality or the appearance of
the roofing.

[0005] This object is achieved with a roofing as de-
scribed above in that a roofing section comprises a sheet
which is trapezoidal when projected onto the base sur-
face and has ducts extending from each of its corners to
the diagonally opposite corner, which contains a pressu-
rized gas.

[0006] By using sheets which are trapezoidal when
projected onto the ground surface and have ducts ex-
tending crosswise for introducing a gas such as air, each
desired track or pathway can be obtained. By placing two
roofing sections against one another but the opposite
way around, "effectively" a straight section is created. If
roofing sections are placed against one another with the
same (short or long) side, a bend is created.

[0007] By using ducts which can be filled with air, the
structure can be made very lightweight and therefore no
special foundation work needs to be carried out. As a
rule, the only requirement is anchoring to the ground.
Such anchoring may take the form of a simple screw
anchor or different anchor which is preferably fastened
near the free end of the ducts. The ducts may be delimited
by the sheet which forms the roofing section, but they
may also be completely or partially independent thereof.
Atthe crossing, the ducts may be attached to one another
and/or to the sheet.

[0008] If the ducts are manufactured separately from
the sheet, it is possible to use a fibre-reinforced material
which has a much greater strength than the strength of
the sheet. This makes it possible to also use strong fibres,
such as glass fibres, carbon fibres or aramide fibres.
[0009] If fibres extending in the longitudinal direction
are used to further increase the strength of the ducts, it
is possible to produce such fibres in different lengths, as
a result of which the ducts are already precurved without
a gas, such as air, having been introduced.

[0010] Fastening means are arranged between the
roofing sections. These may consist of any fastening
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means known in the prior art.

[0011] According to an advantageous embodiment of
the invention, hook-and-loop (Velcro) fasteners, other
strip or cable structures are used between two adjoining
roofing sections. Other fastening structures are also pos-
sible. Depending on the use, such a fastening should
also form a seal. This applies in particular when there
are great differences between the interior and the exterior
of the roofing. However, it is also possible for adjoining
roofing sections to partially overlap one another, more
particularly for the sheet of a roofing section to partially
overlap the other roofing section and to be attached to
the latter in some way.

[0012] The roofing according to the present invention
can be fitted in a very simple manner.

[0013] A ground anchor may be fitted prior or subse-
quent to the installation of the folded-up or rolled-up roof-
ing sections. Thereafter, the roofing sections are at-
tached to the ground anchor and then air or another gas
is introduced into the ducts. If desired, a common distri-
bution line may be provided in order to keep the ducts
under a permanent pressure. The structure is erected by
increasing the air pressure in the ducts, which renders
the use of lifting equipment superfluous. This makes in-
stallation and dismantling quicker and easier.

[0014] Insuch a manner, relatively large spans can be
achieved. Widths of 2-20 m and more, in particular ap-
proximately 10 m, near the ground surface are possible.
The length of the roofing sections may vary and is, for
example, between 3 and 7 m. Because the roofing sec-
tions in their folded-up/rolled-up state only take up a frac-
tion (about 1/100) of their volume in the erected state,
they are particularly suitable for temporary use. Exam-
ples of the latter are ice-skating rinks. In this case, it is
obviously necessary to make provisions on the ground
in order to be able to achieve such an ice-skating rink.
In addition, itis advantageous if, in such a case, the sheet
material of the roofing sections is designed in such a
manner that heat loss is limited as far as possible. To
this end, various kinds of coating can be applied to the
sheet of the roofing section. According to an advanta-
geous embodiment, the sheets are of transparent design,
at least near the side walls of the roofing section. These
may optionally be opened. This can be achieved by mak-
ing it possible to fold the sheet used. Depending on the
application, the upper side may be of non-transparent
design. At locations with large amounts of (sun)light, it is
possible to install solar collectors and the like.

[0015] Anotherapplication of the dome-shaped roofing
is the creation of a pathway. Particularly in regions with
adverse climate conditions, protection against the envi-
ronment may be desirable. Such adverse conditions may
be a high or low temperature and/or a lot of wind. De-
pending on the circumstances, climate control devices
may be provided which optimize the climate within the
dome-shaped roofing. This may comprise both heating
and cooling. Depending on the application, the sheet of
the dome-shaped roofing will be provided with a coating.
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[0016] The sheet material used may be any material
known in the prior art, such as ethylene terephthalate. If
desired, reinforcing structures may be provided in the
sheet, which may or may not be visible. The gas pressure
inside the ducts will be selected as a function of the di-
ameter of the ducts, the demands regarding strength
which they have to meet and the size of the roofing. By
way of example, a value of approximately 5 atmosphere
is mentioned.

[0017] Inone particular variant, it is possible for a roof-
ing section to be provided with a side entrance/exit.
[0018] With the presentinvention, it is also possible to
erect permanent structures. In case of any damage, it is
very easy to replace a roofing section.

[0019] The invention will be explained in more detail
below with reference to an exemplary embodiment illus-
trated in the drawing, in which:

Figs. 1a-b diagrammatically show a dome-shaped
roofing in which the roofing sections are placed in
different positions, in side view and top view, respec-
tively; and

Fig. 2 shows a roofing section according to the
present invention in the folded-out state and in pro-
jection on the base surface.

[0020] InFigs. 1a, badome-shaped roofing is denoted
by reference numeral 1. It consists of various roofing sec-
tions 2. Each section 2 is identical, but by means of dif-
ferent positioning it is possible to create straight sections
and bends, as is clear from Figs. 1a, b.

[0021] The roofing sections are fastened to the ground
by means of anchors 9. These may be simple screw an-
chors which are attached to the roofing sections in any
desired way.

[0022] The present case concerns an ice-skating rink,
which is the reason why the ground or floor 10 is provided
with lines 11 through which a refrigerant flows. A layer
of ice 12 is present on the ground or floor 10.

[0023] Fig. 2 illustrates details of a roofing section
which is shown in the folded-out state. This is shown as
a projection. It will be understood that the actual shape
will be different as a result of the vaulted design. Gas
ducts 3 and 4 are present and therefore, a fibre reinforce-
ment 5 has been provided. The latter consists of longi-
tudinal fibres 6 having a length which differs to such a
degree that when the ducts 3 are pressurized and not
fixed at the corners 15, at least part of the desired convex
shape or curve is created. Fixing with anchors 9 provides
a further guarantee that the convex shape is created.
[0024] The ducts 3 and 4 are attached to a sheet 8.
Such an attachment may be effected by bonding. It is
also possible to omit an attachment and to accommodate
the ducts in a seam in a loose manner. The ducts may
extend both on the outside and on the inside. In the
present case, the ducts are arranged on the inside (in
the erect position of the roofing sections), attached by
means of being accommodated in a seam which is situ-
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ated on the inside (or outside) of the roofing. The seam
for the bottom duct is, for example, situated on the inside,
while that for the top duct is situated at the bottom. Thus,
the sheet can be in the form of a surface between the
ducts.

[0025] The edge strips are provided with bands 13 of
hook-and-loop fastening material (Velcro) or a cable con-
nection. As aresult, itis possible to attach adjoining roof-
ing sections to one another using a simple strip, which,
depending on the embodiment, creates a substantially
sealed attachment.

[0026] The roofing sections are supplied in rolled-up
or folded-up form. At the point of use, they are arranged
lying next to one another in the desired shape and con-
nected to any anchoring which may be present. Subse-
quently, air or another gas is introduced in the ducts. To
this end, the ducts may be provided with valves which
are not shown in any more detail and which prevent the
air from escaping without any further action being re-
quired. After having been inflated, a strong structure is
obtained which is suitable for temporary use and for rel-
atively long periods. The roofing sections may be at-
tached either after the individual roofing sections have
been erected or before, while they are being positioned
relative to one another.

[0027] If desired, the roofing may be shored up at the
end of a track or pathway formed in this way in the lon-
gitudinal direction thereof.

[0028] The presentinvention provides a particularly ef-
fective solution for temporary and permanent roofings.
[0029] Upon reading the above description, those
skilled in the art will immediately be able to think of var-
iants and further applications. These lie within the scope
of the attached claims.

Claims

1. Dome-shaped roofing (1), comprising a number of
adjoining and interconnected roofing sections (2),
characterized in that a roofing section (2) compris-
es a sheet (8) which is trapezoidal when projected
onto the base surface (10) and has ducts (3, 4) ex-
tending from each of its corners to the diagonally
opposite corner, which contains a pressurized gas.

2. Roofing according to Claim 1, in which the walls of
these ducts comprise a fibre reinforcement (5) ex-
tending in the longitudinal direction thereof, the fibres
(6) being of different lengths, depending on their po-
sition in the duct wall.

3. Roofing according to one of the preceding claims,
comprising anchoring means (9) which can be ar-
ranged in the ground and extend in (line with) these
ducts (3, 4).

4. Roofing according to one of the preceding claims,
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comprising transparent side walls.

Roofing according to one of the preceding claims,
wherein two ducts are arranged crosswise and are
attached to one another at the crossing.

Roofing according to one of the preceding claims,
wherein the free end of a roofing section is provided
with fastening means (13) for attachment to an ad-
joining roofing section.

Ice-skating rink comprising a dome-shaped roofing
according to one of the preceding claims and a heat
exchanger (11) arranged on the ground.

Pathway comprising a tubular roofing according to
one of the preceding claims.

Pathway according to Claim 8, provided with a cli-
mate control device.

Roofing section (2) for producing a dome-shaped
roofing, comprising a trapezoidal sheet (8) having
gastight ducts (3, 4) extending from its corners,
which ducts are provided with a gas supply/dis-
charge opening as well as a reinforcement extending
in the longitudinal direction of the ducts, which rein-
forcement comprises longitudinal fibres (6), the
length of these longitudinal fibres on one side of this
sheet being greater than on the other side of this
sheet in order to create an arch-shaped appearance
when these ducts are pressurized.
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