EP 4 006 256 B1

(19)

(12)

(49)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 006 256 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
19.06.2024 Bulletin 2024/25
Application number: 21211111.6

Date of filing: 29.11.2021

(51)

(52)

International Patent Classification (IPC):
E04D 13/17 (2006.09) E04D 1/16 (2006.01)
E04D 1/30 (2006.07)

Cooperative Patent Classification (CPC):
E04D 13/174; E04D 1/16; E04D 1/30;
E04D 2001/305

(54)

RIDGE MOUNTING AND VENTILATION SYSTEM
FIRSTMONTAGE- UND BELUFTUNGSSYSTEM
SYSTEME DE MONTAGE ET DE VENTILATION DU FAITAGE

(84)

(30)

(43)

(73)

Designated Contracting States:

AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 27.11.2020 GB 202018689

Date of publication of application:
01.06.2022 Bulletin 2022/22

Proprietor: Adverge Limited
Weymouth Dorset
DT4 9TH (GB)

(72)

(74)

(56)

Inventor: Makin, Reece
Weymouth Dorset
DT4 9TH (GB)

Representative: Walker, Neville Daniel Alan
Ipconsult

21A Commercial Road

Swanage, Dorset BH19 1DF (GB)

References cited:
EP-B1- 0 997 589
GB-A-2 176 002
US-A1-2020 048 909

DE-U1- 29 504 265
US-A1-2014 202 093

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 006 256 B1 2

Description
FIELD
[0001] The presentinvention provides a natural stone

ridge configured for mechanical fixation to an apex of a
roof structure. The present invention also provides a nat-
ural stone ridge configured to provide ventilation to a roof
space of a roof structure.

BACKGROUND OF INVENTION

[0002] Roofs are predominantly triangular shaped tim-
ber structures with resemblance to a tent or pyramid that
sit on the top of a building so as to direct rainwater and
snow water away from the building. These structures are
covered with a variety of resilient weather proof roof cov-
erings in various forms such as stone, slates, clay and
concrete so as to remain waterproof.

[0003] When installed, a roof has an arrangement of
flat sides that lean together. Typically, there are two dif-
ferent aspects of a roof structures. A first aspect of a roof
structure is for example a tent shaped roof as shown in
Figure 1 which has two sides that lean together at the
upper horizontal edge called a ridge. A second aspect of
a roof structure is a pyramid shaped roof as shown in
Figure 2 which has four sides that lean together at the
angular side edges called hips.

[0004] Stone has been used in roofing for many hun-
dreds of years, the stone slates are usually formed from
sedimentary shale that can be split and then shaped into
relatively flat layers. Figures 3 and 4 illustrate roofing
formed from stone slates (C) laid onto timber supports
of a roof structure (D) to form a resilient roof covering.
Ridge tiles (E) are placed at the very top of the roof struc-
ture so as to cover the intersection between the different
flat plains of the roof. The ridge tiles can be made in
several different angles, sizes and colours.

[0005] Figures 3 and 4 illustrate the use of ridge tiles
on two slightly different aspects of a roof. Figure 3 shows
a tent shaped roof in which the upper point at which two
opposite sides converge is called the apex (marked with
"X" in Figure 1). Figure 3 illustrates a traditional method
of cement bedding aridge. The ridge tile (E) is an angular
piece of stone (having a 90-degree cross-section, form-
ing an upside down ’V’) and is set in position over the
junction between the two opposite sides at the apex. Ce-
ment (F) is used to secure the ridge tile in position, thus
forming a weatherproof seal and completing the roof in-
stallation.

[0006] The pyramid shaped roof (as shown in Figure
2) is formed when two adjacent sides of a roof meet ex-
ternally and as a result the junction is a compound angle,
and the plane of the junction is shallower. These side
ridge junctions are known as a hip ridge and hip ridge
tiles and are used to seal this junction typically forms an
angle of around 120 degrees.

[0007] The traditional aspect of the installed stone roof
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has an extremely desirable aesthetic and, in many areas
where these types of roofs are prevalent, the use of tra-
ditional stone is required under local authority planning
regulations. Angular ridge tiles are however typically
hewed from a solid piece of stone. This can be extremely
laborious and expensive.

[0008] Concrete alternatives have been developed
and these are used as a substitute for stoneridges. These
replica stone ridges have been found to have shorter life
spans than natural stone ridges and the replica stone
ridges can 'wash out’ over time.

[0009] Homeowners require that modern dwellings are
air tight and energy efficient. However, this has the side
effect of retaining moisture levels within the structure.
Through the action of convection, this moisture perme-
ates into the roof space and ultimately collects at the
highest point of the roof apex. Ridge systems that are
set in place using cement mortar form an airtight seal
that can trap this moisture. As the air cools, the moisture
condenses into water droplets that collect on the under-
side of the cold slates and run down the roof between
the layers of slate, ultimately staining the roof. When a
flow of air is allowed under the ridge and used in con-
junction with a gap in a membrane, then the roof space
can be adequately ventilated in accordance with modern
construction requirements.

[0010] In order for the ridge to be ventilated, roof ven-
tilation systems exist that utilise metal brackets that are
mechanically fixed to the roof frame. These brackets are
usedtofixandlocate aridge runner batten (i.e. a standard
length of roofing timber running along the apex of the
roof line and directly below the ridge) to which the ridge
tiles are mechanically fixed. In order to hold the ridge tiles
in place, there are a variety of preformed plastic joining
brackets that are placed onto the end of each tile prior
to installation. These joining brackets enable each ridge
tile to abut the previous ridge tile whilst at the same time
sealing the join and holding the tiles in place. The gaps
under the linear edge of the ridge tiles are further weath-
erproofed with the additional use of commonly available
ridge roll that seals and ventilates the gaps, especially
on profiled tiles. Figure 4 illustrates the passage of moist
air that is drawn through a modern, vented ridge as de-
scribed above.

[0011] There are many conventional examples of ridge
ventilation systems for use with conventional ridge tiles,
for example with concrete or clay ridge tiles, which allow
a small gap around the edge of the ridge tiles to enable
free movement of air below the ridge tile that carries away
moisture.

PRIOR ART

[0012] United States patent application number US
2012/0096782 (Railkar et al) discloses aridge ventilation
system that includes a plurality of ridge vent sections
configured to be arranged end-to-end along the ridge of
a roof covering a vent slot. Each ridge vent section has
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an elongated longitudinally flexible top panel with a cen-
tral portion. Edge portions terminates at extreme edges
of the top panel and ventilation grids extend beneath and
along the edge portions spaced from extreme edges
thereof. The space between the extreme edges of the
top panel and the ventilation grids forms or defines an
overhang configured to receive edges of shingles in a
course of shingles installed next to the vent section and
to inhibit the edges of the shingles from rising up.
[0013] International patent application number WO-A-
97/21007 (Gibbs) discloses a roofing ridge (or hip) instal-
lation which includes a roof under structure with a pair of
outwardly sloping walls which form an inverted V-shaped
ridge. A support panel is mounted on each of the walls
with the lower end of each support panel optionally ter-
minating in an upwardly facing channel. Tiles such as
slates are mounted in each channel.

[0014] A pressure applying assembly forces the base
end of the panels inwards and a cap spans across and
covers the upper ends of the panels and assembly.
[0015] US 2020/048909 discloses another ridge sys-
tem with a pair of stone slates overlaying a flexible liner.
[0016] The need to comply with planning regulations
by using stone ridges however conflicts with modern re-
quirements of the dwelling and building regulations which
require ridge tiles to be both ventilated and to be secured
in place using mechanical fixings. A traditionally installed
stone ridge that is set in place using cement mortar can-
not meetthese modern requirements. There are however
no roof ventilation systems available which are compat-
ible with the use of stone ridge tiles.

[0017] There is therefore a need for a roof structure
ventilation system for use in providing a ventilated roof
structure utilising natural stone components, such as for
example stone ridge tiles and/or stone slates.

SUMMARY OF INVENTION

[0018] According to a first aspect of the presentinven-
tion there is provided a ridge mounting and ventilation
system comprising: at least a pair of flat natural stone
slates bonded one to another along their mitred edges
to define a ridge, characterised in that the ridge overlays
a rigid waterproof backing formed by a glass-reinforced
polyester (GRP) liner; and at least one spacer is located
at or adjacent each lower edge of the slates to space the
lower edge from a surface on which the slates rest to
define an opening for ventilating the apex of an installed
roof structure.

[0019] Spacers may be defined byrelatively raised and
lowered portions formed along lower edges of the flat
natural stone slates or they may comprise separate piec-
es as described below.

[0020] The invention solves problems associated with
ventilating a roof space whilst maintaining mechanical
integrity and strength of the ridge mounting and provides
an aesthetic and natural appearance by ensuring that
the ridge mounting and ventilation system comprises at
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least one pair of flat natural stone slates. Each pair of flat
natural stone slates is configured to abut one another
along their edges to form a weatherproof ridge, in which
glass reinforced polyester (GRP) is adhered or mechan-
ically fixed to inners faces of each of the natural stone
slates thereby forming a weatherproof connection be-
tween.

[0021] Unlike previous systems, some of which used
a flexible polythene membrane which was prone to tear-
ing and lacked strength, the present invention has arigid
waterproof backing which provides a mechanical sub-
strate that is strong. Optionally polyester resin used to
fabricate the glass reinforced polyester may be placed
in the gap between the pair of flat natural stone slates
and extends through the thickness of each natural stone
across the entirety of the joint between them.

[0022] Alternatively, or in addition to, an additional
binding material may be used to join the pair of natural
stone slates at their mitred faces.

[0023] The ridge formed between the pair(s) of natural
stone slates may be formed to include any suitable angle,
depending on the particular requirements of the roof
structure. The ridge formed between the pair(s) of natural
stone slates preferably has an angle of around 90°, for
a tent-shaped roof structure, and an angle of about 120°
degrees, for a pyramid-shaped roof structure.

[0024] The glass-reinforced polyester (GRP) prefera-
bly provides a continuous layer extending between the
at least one pair of natural stone slates. The glass-rein-
forced polyester (GRP) may include a preformed liner
made from polymers or similar materials to form a per-
manent joint extending between the pair of natural stone
slates.

[0025] Preferably, the glass-reinforced polyester
(GRP) or preformed liner made from polymers or similar
preferably provides a continuous layer extending along
the inner surfaces of each of the natural stone slates
within the pair of slates and extending between the pair
of natural stone slates to form the permanent joint.
[0026] The atleast one pair of slates preferably further
comprises at least one securement means configured to
receive and adhere to the glass reinforced polyester or
preformed liner made from polymers or similar to form a
mechanical joint thereto.

[0027] The, or each, natural stone or stone slate may
comprise a plurality of securement means in any suitable
configuration in order to provide a plurality of mechanical
joins between the slate and the layer of glass reinforced
polyester (GRP) or preformed liner made from polymers
or similar

[0028] The atleast one securement means may com-
prise any feature that is suitable to provide a mechanical
join between the slate and the glass reinforced polyester
(GRP) or preformed liner made from polymers or similar.
In one embodiment, the at least one securement means
comprises a recess extending from the inner surface to-
wards the outer surface of natural stone slate. The recess
may have any suitable shape and/or dimensions. In one
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embodiment, the or, each recess is substantially V-
shaped, for example butterfly-shaped.

[0029] Inone embodiment, each flat natural stone slate
of each pair of flat natural stone slates comprises a first
end configured to abut a first end of the other correspond-
ing flat natural stone slate within the pair, and a second
opposed free end. The system preferably further com-
prises at least one spacer configured to be located at or
adjacent the second free end thereof.

[0030] The atleastone spacer is configured to abut an
underlying apex of an installed roof structure and to sup-
port the adjacent flat natural stone slate thereon at a pre-
determined location spaced apart from the underlying
apex. The spacer(s) is configured to provide spacing be-
tween the slate and the underlying roof structure to en-
able air to pass therebetween providing ventilation to the
roof structure, especially the apex of the roof structure.
[0031] The spacer(s) may have any suitable shape
and/or dimensions to provide at least one passageway
for air, in which the passageway extends from the cavity
provided within the roof structure (preferably at or adja-
cent the apex) and an external air environment.

[0032] Inone embodiment, the atleast one spacer has
afirst end configured in use to located between the glass
reinforced polyester and the corresponding surface of
the natural stone slate, and a second opposed free end
configured to contact and abut an underlying apex of an
installed roof structure.

[0033] The first free end may be configured to form a
mechanical join with the corresponding surface of the
natural stone slate. For example, the first free end may
be curved or hooked in shape to engage with an opening
or recess provided in the natural stone slate. The first
free end may be adhered to the corresponding surface
of the natural stone slate by a layer of glass reinforced
polyester or preformed liner made from polymers or sim-
ilar

[0034] Inone embodiment, the atleast one spacer de-
fines a mounting edge extending from the first end to-
wards the second free end thereof, in which the mounting
edge is configured to abut and support a surface of the
natural stone slate.

[0035] The second free end of the at least one spacer
preferably comprises an outwardly extending portion ex-
tending in a direction away from the mounting edge. The
outwardly extending portion is preformed and formed
from polymer materials or in a curved or hooked portion.
[0036] The atleast one spacer may be S-shaped or Z-
shaped, preferably Z-shaped.

[0037] In one embodiment, the at least one spacer is
formed from metal, for example from aluminium.

[0038] The system preferably further comprises at
least one first attachment member configured to extend
from a permanent joint formed by glass reinforced poly-
ester (GRP) or preformed liner made from polymers or
similar extending between adjacent natural stone slabs
to engage an adjacent first surface of a ridge runner bat-
ten. The at least one first attachment member is prefer-
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ably a threaded attachment member configured to en-
gage a ridge runner batten, for example by a threaded
connector.

[0039] The system may further comprise a sealable
fixing locater prepositioned at a predetermined location
on the permanent joint formed by GRP or preformed in
polymers extending between adjacent natural stone
slabs. The sealable fixing locater is preferably configured
to receive a first attachment member extending there-
through.

[0040] Inoneembodiment,the system further compris-
es at least one corrosion resistant mounting bracket con-
figured to be mountable on an apex of a roof frame, and
configured to receive, engage and/or support a second
surface of a ridge runner batten thereon. The corrosion
resistant mounting bracket is preferably composed of
corrosion resistant material, such as for example poly-
mer(s).

[0041] The system may comprise at least one first at-
tachment member configured to extend from a perma-
nent joint formed by GRP or preformed liner made from
polymers or similar extending between adjacent natural
stone slabs to engage an adjacent first surface of a ridge
runner batten. The system may further comprise at least
one corrosion resistant mounting bracket configured to
receive, engage and/or support a second opposed sur-
face of a ridge runner batten. In one embodiment, the at
least one first attachment member may be vertically
aligned with at least one corrosion resistant mounting
bracket.

[0042] The corrosion resistant mounting bracket(s)
may comprise a first end providing a first channel shaped
and dimensioned to receive the apex and a second op-
posed end providing a second channel shaped and di-
mensioned to receive the batten. The first and second
channels may have any suitable shape and dimensions.
In one embodiment, the corrosion resistant mounting
bracket(s) comprises a first end providing a V-shaped
channel with wings angled and configured to be support
so as to accommodate the roof pitch variation when on
the apex, and an opposed second end providing a U-
shaped channel for receiving a ridge runner batten ther-
eon.

[0043] The system may further comprise at least one
second attachment members located adjacent a first
channel and configured for engaging the apex of a roof
structure. The second attachment members may for ex-
ample be located at or adjacent and extending outwardly
from the first channel. The second attachment feature
may further comprise a threaded member for threaded
engagement with a corresponding surface of the apex of
the roof structure.

[0044] The ridge, formed by a pair of natural stone
slates, preferably comprises a front surface, and op-
posed rear surface, extending between the upper and
lower surfaces of the slates. In one embodiment, the layer
of GRP or preformed liner made from polymers or similar
extends beyond at least one of the front and/or rear sur-
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face. The extended layer of GRP or similar (beyond the
front and/or rear surface of the ridge) is configured to
prevent water ingress between adjacent ridges (i.e. be-
tween adjacent pairs of natural stone slates).

[0045] In one embodiment, the extended layer of GRP
or a material with similar properties provides one or more
ribs extending substantially perpendicular to the longitu-
dinal axis of the ridge. The one or more ribs prevent track-
ing of water underneath the ridges.

[0046] Inone embodiment, one or more sealable fixing
locator may be located on the extended layer of GRP or
preformed liner made from polymers or similar

[0047] The system may further comprise at least one
alignment member located at or adjacent a front and/or
rear surface of theridge. The atleast one alignment mem-
ber may be configured to engage and secure to an ex-
tended layer of GRP or a material with similar properties
of an adjacentridge, thereby enabling a plurality of ridges
formed from a plurality of pairs of natural stone slates to
be aligned and secured together to form a water tight
ridge along a roof structure.

[0048] There may also be provided a natural stone
ridge configured for mechanical fixation to an apex of a
roof structure.

[0049] Preferably, the natural stone ridge comprises
at least one pair of natural stone slabs adhered to layer
of glass reinforced polyester (GRP) or preformed liner
made from polymers or similar extending therebetween.
[0050] There may also be provided a natural stone
ridge configured to provide ventilation to a roof space of
a roof structure.

[0051] Preferably, the natural stone ridge comprises
atleastone natural stone component comprising aninner
surface and an opposed outer surface, at least one spac-
er configured to be secured to an inner surface of the at
least one natural stone component, and a layer of GRP
or a material with similar properties adhered to the inner
surface of the natural stone component.

[0052] The natural stone ridge may further comprise
at least one spacer configured to support flat natural
stone slate positioned thereon at a predetermined loca-
tion spaced apart from an underlying apex of a roof struc-
ture.

[0053] The invention may be supplied as a kit for form-
ing a natural stone ridge configured for mechanical fixa-
tion and/or ventilation, the kit comprising:

glass-reinforced polyester (GRP) or preformed liner
made from polymers or similar configured to adhere
or mechanically fixed to at least one natural stone
component; and

a mounting system comprising one or more of:

at least one spacer configured to support flat
natural stone slate positioned thereon at a pre-
determined location spaced apart from an un-
derlying apex of a roof structure; and/or
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at least one corrosion resistant mounting brack-
et configured to be mountable on an apex of a
roof structure, and configured to receive, en-
gage and/or support a second surface of a ridge
runner batten thereon.

[0054] The kit may comprise a plurality of spacers cov-
ering a range of different dimensions and/or shapes such
that the user can select a suitable spacer for a given roof
structure.

[0055] According to a second aspect of the present
invention thereis provided a method for producing aridge
mounting and ventilation system comprising the steps of:

adhering a layer of glass reinforced polyester liner
to at least one pair of flat natural stone slates whose
edges are mitred, such that the glass-reinforced pol-
yester liner extends therebetween forming a perma-
nent joint; and

forming or securing a spacer to at least one natural
stone slate, in which the spacer is configured to sup-
port a lower edge of the natural stone slates when
positioned thereon at a predetermined location
spaced apart from an underlying apex of a roof struc-
ture.

[0056] The present invention provides a system for
providing a ridge for a roof structure which is able to com-
ply with planning regulations (so as to be formed from
natural stone) as well as effectively reducing moisture
levels within a roof space. The system of the present
invention is able to provide a ridge which can be mechan-
ically secured to a roof structure whilst also providing
ventilation to an underlying roof space. The system of
the present invention is also flexible enough to enable a
ridge to be formed from natural stone slabs having the
required angle for a particular apex. The system of the
present invention has also been found to have an in-
creased life span due to using components which are
corrosion resistant.

[0057] Embodiments of the present invention will now
be described with reference to the Figures generally and
specifically with reference to Figures 5 to 7.

BRIEF DESCRIPTION OF FIGURES
[0058]

Figure 1 is a schematic illustration of a perspective
view of a tent-shaped roof structure;

Figure 2 is a schematic illustration of a perspective
view of a pyramid-shaped roof structure;

Figure 3 is a schematic illustration of a perspective
view of the apex of the tent-shaped roof structure of
Figure 1 formed using a stone ridge tile together with



9 EP 4 006 256 B1 10

cement fixing;

Figure 4 is a schematic illustration of a cross-sec-
tional view of an apex of a roof structure illustration
airflow therethrough;

Figure 5 is a schematic illustration of a cross-sec-
tional view of a ridge mounting and ventilation sys-
tem according to one embodiment of the present in-
vention engaged to an apex of a roof structure;

Figure 6 is a schematic illustration of a view from
above of a ridge formed using the ridge mounting
and ventilation system of Figure 5; and

Figure 7 is a schematic illustration of a side view of
a ridge formed using the ridge mounting and venti-
lation system of Figure 6.

DETAILED DESCRIPTION

[0059] With reference to Figure 5, the roof structure 1
is a tent shaped roof which has two sides 2a, 2b that lean
together at the upper horizontal edge called a ridge. The
ridge formed between the pair(s) of natural stone slates
may form any suitable angle depending on the particular
requirements for the roof structure. The ridge formed be-
tween the pair(s) of natural stone slates preferably has
an angle of about 90 degrees for a tent-shaped structure
and an angle of about 120 degrees for a pyramid-shaped
structure.

[0060] The ridge mounting and ventilation system 10
ofthe presentinvention utilises a pair of flat natural stones
12a, 12b in conjunction with a layer of glass-reinforced
polyester (GRP) 13 and a mounting system 18 to form a
high performance ridge that faithfully emulates a tradi-
tionally hewed stone ridge and which can be mechani-
cally fixed to provide ventilation to the apex of an installed
roof structure.

[0061] The ridge mounting and ventilation system 10
comprises a plurality of pairs of flat natural stones or
stone slates 12a, 12b aligned with and positioned adja-
cent each other along the ridge of the apex of the roof
structure. Each pair of flat natural stone slates 12a, 12b
is configured to abut one another along one edge thereof
to form a ridge. Each natural stone slate has an outer
surface 14a, 14b and an opposed inner surface 16a, 16b.
A layer of glass-reinforced polyester (GRP) or a pre-
formed liner made from polymer 13 or a similar water-
proof material, is adhered or mechanically fixed to the
inner surface 16a, 16b of the natural stone slates 12a,
12b.

[0062] The glass-reinforced polyester (GRP or similar)
13 provides a continuous waterproof layer extending be-
tween each pair of natural stone slates 12a, 12b. The
glass-reinforced polyester (GRP) 13 forms a permanent
joint extending between each pair of natural stone slates.
[0063] Each slate 12a, 12b within each pair of slates
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further comprises a securement means 20a, 20b config-
ured to receive and adhere to the glass reinforced poly-
ester to form a mechanical join thereto. It is to be under-
stood that although in the illustrated embodiment, each
slate provides a single securement means 20a, 20b,
each slate may comprise a plurality of securement means
in any suitable configuration in order to provide a plurality
of mechanical joins between the slate and the layer of
glass reinforced polyester (GRP)

[0064] The securement means 20a, 20b is provided
as a butterfly-shaped recess located adjacent the centre
of the slate 12a, 12b. The GRP is applied to the slate and
extends into the recess to form a mechanical join of the
securement means 20a, 20b.

[0065] Each flat natural stone slate 12a, 12b of each
pair of flat natural stone slates comprises a first end 22a
configured to abut a first end 22b of the other correspond-
ing flat natural stone slate within the pair, and a second
opposed free end 24a, 24b.

[0066] The system 10 further comprises a spacer 26a,
26b configured to be located at or adjacent the second
free end 24a, 24b of the slate 12a, 12b. The spacers 26a,
26b are configured to abut an underlying apex 1 of an
installed roof structure and to support the adjacent flat
natural stone slate 12a, 12b thereon at a predetermined
location spaced apart from the underlying apex. The
spacers are configured to provide spacing between the
slate and the underlying roof structure to enable air to
pass therebetween providing ventilation to the roof struc-
ture, especially the apex of the roof structure.

[0067] The spacer(s) may have any suitable shape
and/or dimensions to provide at least one passageway
for air, in which the passageway extends from the cavity
provided within the roof structure (preferably at or adja-
cent the apex) and an external air environment.

[0068] In the illustrated embodiment, the spacer has a
first free end 28a, 28b located between the glass rein-
forced polyester or similar 13, and the corresponding sur-
face of the natural stone slate 12a, 12b, and a second
opposed free end 30a, 30b configured to contact and
abut an underlying apex 1 of an installed roof structure.
[0069] The firstfree end 28a, 28b is be adhered to the
corresponding surface of the natural stone slate 12a, 12b
by a layer of glass reinforced polyester 13.

[0070] The second free end 30a, 30b of the spacer
26a, 26b comprises an outwardly extending hooked or
folded portion.

[0071] The system preferably further comprises a first
attachment member 32 configured to extend from the
permanent joint 33 formed by glass reinforced polyester
(GRP) 13 extending between adjacent natural stone
slabs 12a, 12b to engage an adjacent first surface 34 of
a ridge runner batten 36. The first attachment member
in the illustrated embodiment is a threaded attachment
member configured to engage a ridge runner batten 36,
for example by way of a threaded connector.

[0072] The system further comprises a sealable fixing
locater 38 prepositioned at a predetermined location on
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the permanent joint 33 formed by GRP 13 extending be-
tween adjacent natural stone slabs. The sealable fixing
locater 38 is configured to receive a first attachment
member extending therethrough.

[0073] The system further comprises a corrosion re-
sistant mounting bracket 18 configured to be mountable
on an apex 1 of a roof frame, and configured to receive,
engage and/or supporta second surface of aridge runner
batten 36 thereon. The corrosion resistant mounting
bracket 18 is composed of corrosion resistant material,
such as for example polymer(s).

[0074] The corrosion resistant mounting bracket 18
comprises a first end 40 providing a first channel 42
shaped and dimensioned to receive the apex 1 and a
second opposed end 44 providing a second channel 46
shaped and dimensioned to receive the batten 36. The
first and second channels 42, 46 may have any suitable
shape and dimensions. In the illustrated embodiment,
the corrosion resistant mounting bracket(s) 18 comprises
afirstend 40 providing a V-shaped channel 42 configured
to be support on the apex 1, and an opposed second end
44 providing a U-shaped channel 46 for receiving a ridge
runner batten 36 thereon.

[0075] The mountingbracket 18 further comprises sec-
ond attachment members 48 located adjacent a first
channel 42 and configured for engaging the apex 1 of a
roof structure.

[0076] With reference to Figure 6, the ridge is formed
by a plurality of aligned pairs of natural stone slates 12a,
12b, 112a, 112b. Each pair of slates 12a, 12b, 1123,
112b comprises afrontsurface 50, 150 and opposed rear
surface 52, 152 extending between the upper and lower
surfaces of the slates 12a, 12b, 112a, 112b. The layer
of GRP or similar 13 extends beyond at least one of the
front and/or rear surface 50, 150, 52, 152. The extended
layer of GRP or similar (beyond the front and/or rear sur-
face of the ridge) is configured to prevent water ingress
between adjacent ridges (i.e. between adjacent pairs of
natural stone slates).

[0077] It can be seen that the extended layer of GRP
or similar 13 provides a pair of spaced apart ribs 54a,
54b extending substantially perpendicular to the longitu-
dinal axis of the ridge. The one or more ribs prevent track-
ing of water underneath the ridges.

[0078] The sealable fixing locator 38 is located on the
extended layer of GRP.

[0079] With reference to Figure 7, the system further
comprises alignment members 60 located at or adjacent
a front and/or rear surface 50, 150, 52, 152 of the ridge.
The alignment members 60 are Z-shaped and configured
to engage and secure to an extended layer of GRP or
similar 13 of an adjacent ridge, thereby enabling a plu-
rality of ridges formed from a plurality of pairs of natural
stone slates to be aligned and secured together to form
a water tight ridge along a roof structure.

[0080] In use, a flat piece of natural stone is splitin a
traditional manner to offer a desired natural riven external
surface. The stone is then accurately sized into two rec-
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tangular mirrored pieces that have a mitred cut along one
length and are brought together to form an angular joined
piece of stone, also referred to herein as a ridge. The
angle of the cut can be varied depending on the require-
ments of the roof on which the ridge would be installed.
Common angles include 90 degrees, 105 degrees and
120 degrees, although the angle can be varied as re-
quired.

[0081] The two stone slates are inverted and placed
into a specific jig and primed so that they can be adhered
together using glass reinforced polyester. Spacers 26a,
26b are positioned adjacent the second free ends of the
slate. Glass reinforced polyester is extremely strong, re-
silient and permanently waterproof and can be readily
formed into any shape whereby it will set permanently
when cured. The GRP is wet laid onto the stone and into
the extended sections of the jog to form a permanent join
between the slates. A critical bond is formed between
the slate, the GRP layer and the GRP retained within the
securement means 20a, 20b. By allowing the GRP to
flow into the securement means, the GRP is locked onto
the slate when cured.

[0082] The mounting bracket 18 is positioned on the
apex 1 such that the apex 1 is received within the first
channel 42. Second attachment members 48 secured
the mounting bracket 18 in position relative to the apex.
The batten 36 is inserted into the second channel 46 of
the mounting bracket 18.

[0083] The ridge, formed by the pair of slates 12a, 12b
and the GRP 13, is positioned onto the roof structure.
The GRP 13 extends beyond the rear 52 of the ridge (see
Figure 6). A first attachment member 32 is inserted
through the sealable fixing locater 38 to engage the bat-
ten 36, for example by way of a threaded connector. A
second ridge formed from a pair of slates 112a, 112b is
positioned adjacent to the first pair of slates 12a, 12b
along the apex of the roof structure. Alignment members
60 ensure the pairs of slates 12a, 12b, 112a, 112b are
accurately aligned with each other.

[0084] Once in position, spacers 26a, 26b provide an
air passageway extending from the roof space of the roof
structure, under the slates 12a, 12b of the ridge and into
the external environment, thereby providing adequate
ventilation of the roof space.

[0085] The present invention provides a natural stone
ridge configured for mechanical fixation to an apex of a
roof structure and as such satisfies planning regulations.
Furthermore, the system of the present invention is cor-
rosion resistance and therefore has an enhanced life
span compared to conventional systems.

[0086] Itwill be appreciated thatvariation may be made
to the aforementioned embodiments, without departing
from the scope of protection, as defined by the claims.
For example, a keystone insert or bead may be bonded
to the pair of flat natural stone slates, for example along
their join, to add mechanical strength and resist relative
bending of the pair of flat natural stone slates.
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Claims

A ridge mounting and ventilation system comprises:
at least a pair of flat natural stone slates (12a, 12b)
bonded one to another along their mitred edges (22a,
22b) to define a ridge, characterised in that the
ridge overlays a rigid waterproof backing formed by
a glass-reinforced polyester (GRP) liner (13); and at
least one spacer (26a, 26b) is located at or adjacent
each lower edge of the slates (12a, 12b) to space
the lower edge from a surface on which the slates
(12a, 12b) rest to define an opening for ventilating
the apex of an installed roof structure.

A ridge mounting and ventilation system as claimed
in claim 1, characterised in that the natural stone
slates (12a, 12b) have an outer surface (14a, 14b)
and an opposed inner surface (16a, 16b) and the
glassreinforced polyester liner (13) is adhered to the
inner surface (16a, 16b) of each of the natural stone
slates (12a, 12b).

A ridge mounting and ventilation system as claimed
in claim 2, characterised in that at least one se-
curement means (20a, 20b) formed in or bonded to
natural stone slates (12a, 12b) and configured to re-
ceive and adhere to the glass reinforced polyester
liner (13).

A ridge mounting and ventilation system as claimed
in claim 3, characterised in that the at least one
securement means (20a, 20b) comprises a recess
extending along the inner surface of the natural stone
slates (12a, 12b).

A ridge mounting and ventilation system as claimed
in any preceding claim, characterised in that a first
attachment member (32) is configured to extend
from the glass reinforced polyester liner (13) to en-
gage with a ridge runner batten (36).

A ridge mounting and ventilation system as claimed
in claim 5, characterised in that a sealable fixing
locater (38) is prepositioned at a predetermined lo-
cation on the glass-reinforced polyester (GRP) liner
(13).

A ridge mounting and ventilation system as claimed
in claim 5 or 6, characterised in that a corrosion
resistant mounting bracket (18) is configured to be
mountable on an apex (1) of a roof frame and is con-
figured to receive and support the ridge runner batten
(36).

A ridge mounting and ventilation system as claimed
in claim 7, characterised in that each of the at least
two spacers (26a, 26b) has afirstfree end (28a, 28b),
located between the glass reinforced polyester liner
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10.

1.

12.

13.

14.

15.

(13), and the corresponding surfaces of the natural
stone slates (12a, 12b), and a second opposed free
end (30a, 30b) configured to contact and rest on an
underlying roof item, such as a tile or slate or stone
slab.

A ridge mounting and ventilation system as claimed
in claim 8, characterised in that the at least one
spacer (26a, 26b) defines a mounting edge extend-
ing from the first free end (28a, 28b) towards the
second opposed free end (30a, 30b), wherein the
mounting edge abuts and supports a lower portion
(2443, 24b) of the natural stone slates (12a, 12b), and
in which the second opposed free end (30a, 30b) of
the atleast one spacer (26a, 26b) comprises an out-
wardly extending portion extending in a direction
away from the mounting edge.

A ridge mounting and ventilation system as claimed
in claim 9, characterised in that the outwardly ex-
tending portion of the at least one spacer (26a, 26b)
comprises a curved portion.

A ridge mounting and ventilation system as claimed
in any preceding claim, characterised in that the at
least one spacer (26a, 26b) is formed from alumini-
um.

A ridge mounting and ventilation system as claimed
in any preceding claim, characterised in that the
glass-reinforced polyester liner (13) provides a con-
tinuous layer extending between the at least one pair
of natural stone slate.

A ridge mounting and ventilation system as claimed
in any of claims 7 to 12, characterised in that the
at least one corrosion resistant mounting bracket
(18) comprises a first end, providing a V-shaped
channel (42) configured to be supported on the apex
(1) of the roof frame and an opposed second end
providing a U-shaped channel (44) for receiving the
ridge runner batten (36).

A ridge mounting and ventilation system as claimed
in claim 13, characterised in that the bracket (18)
further comprises at least one second attachment
member (48) located adjacent the first end and ex-
tending outwardly from the V-shaped channel (42)
and configured for engaging the roof frame (2a, 2b).

A method for producing a ridge mounting and venti-
lation system according to claim 1 comprising the
steps of:

adhering a layer of glass reinforced polyester
liner (13) forming a rigid waterproof backing to
at least one pair of flat natural stone slates (12a,
12b) whose edges are mitred, such that the
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glass-reinforced polyester liner extends there-
between forming a permanent joint; and
forming or securing a spacer (26a, 26b) to at
least one natural stone slate (12a, 12b), in which
the spacer (26a, 26b) is configured to support a
lower edge of the natural stone slates (12a, 12b)
when positioned thereon at a predetermined lo-
cation spaced apart from an underlying apex of
a roof structure.

Patentanspriiche

1.

Firstmontage- und -beliftungssystem, umfassend:
mindestens ein Paar von flachen Natursteinschie-
ferplatten (12a, 12b), die entlangihrer Gehrungskan-
ten (22a, 22b) aneinander gebondet sind, um einen
Firstzu definieren, dadurch gekennzeichnet, dass
der First auf einem steifen wasserfesten Trager auf-
liegt, der von einer Auskleidung (13) aus glasfaser-
verstarktem Polyester (GRP) gebildet wird; und min-
destens ein Abstandshalter (26a, 26b) an oder an-
grenzend anjeder unteren Kante der Schieferplatten
(12a, 12b) angeordnet ist, um die untere Kante von
einer Oberflache zu beabstanden, auf der die Schie-
ferplatten (12a, 12b) ruhen, um eine Offnung zum
Bellften des Scheitelpunkts einer installierten Dach-
struktur zu definieren.

Firstmontage- und -beliftungssystem nach An-
spruch 1, dadurch gekennzeichnet, dass die Na-
tursteinschieferplatten (12a, 12b) eine AuRenflache
(14a, 14b) und eine entgegengesetzte Innenflache
(16a, 16b) aufweisen und die Auskleidung (13) aus
glasfaserverstarktem Polyester an der Innenflache
(16a, 16b) jeder der Natursteinschieferplatten (12a,
12b) haftet.

Firstmontage- und -beliftungssystem nach An-
spruch 2, dadurch gekennzeichnet, dass mindes-
tens ein Sicherungsmittel (20a, 20b) in Naturstein-
schieferplatten (12a, 12b) ausgebildet ist oder an
diese gebondet ist und dazu konfiguriert ist, die Aus-
kleidung (13) aus glasfaserverstarktem Polyester
aufzunehmen und an dieser zu haften.

Firstmontage- und -beliftungssystem nach An-
spruch 3, dadurch gekennzeichnet, dass das min-
destens eine Sicherungsmittel (20a, 20b) eine Aus-
sparung umfasst, die sich entlang der Innenflache
der Natursteinschieferplatten (12a, 12b) erstreckt.

Firstmontage- und -belliftungssystem nach einem
vorhergehenden Anspruch, dadurch gekennzeich-
net, dass ein erstes Anbringungselement (32) dazu
konfiguriert ist, sich von der Auskleidung (13) aus
glasfaserverstarktem Polyester zu erstrecken, um
mit einer Firstlauferlatte (36) in Eingriff zu kommen.
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10.

1.

12.

Firstmontage- und -beliftungssystem nach An-
spruch 5, dadurch gekennzeichnet, dass ein ab-
dichtbarer Fixierungslokator (38) an einer vorbe-
stimmten Stelle auf der Auskleidung (13) aus glas-
faserverstarktem Polyester (GRP) vorpositioniert
wird.

Firstmontage- und -beliftungssystem nach An-
spruch 5 oder 6, dadurch gekennzeichnet, dass
eine korrosionsbestandige Montageklammer (18)
dazu konfiguriert ist, auf einem Scheitelpunkt (1) ei-
nes Dachrahmens montierbar ist, und dazu konfigu-
riert ist, die Firstlauferlatte (36) aufzunehmen und zu
stutzen.

Firstmontage- und -beliftungssystem nach An-
spruch 7, dadurch gekennzeichnet, dass jeder der
mindestens zwei Abstandshalter (26a, 26b) ein ers-
tes freies Ende (28a, 28b), das zwischen der Aus-
kleidung (13) aus glasfaserverstarktem Polyester
und den entsprechenden Flachen der Naturstein-
schieferplatten (12a, 12b) angeordnet ist, und ein
zweites entgegengesetztes freies Ende (30a, 30b),
das dazu konfiguriert ist, ein darunter liegendes
Dachelement, wie einen Ziegel oder eine Schiefer-
platte oder eine Steinplatte, zu berliihren und darauf
zu ruhen.

Firstmontage- und -beliftungssystem nach An-
spruch 8, dadurch gekennzeichnet, dass das min-
destens eine Abstandselement (26a, 26b) eine Mon-
tagekante definiert, die sich von dem ersten freien
Ende (28a, 28b) zu dem zweiten entgegengesetzten
freien Ende (30a, 30b) hin erstreckt, wobei die Mon-
tagekante an einen unteren Teil (24a, 24b) der Na-
tursteinschieferplatten (12a, 12b) anst6Rt und die-
sen stitzt, und wobei das zweite entgegengesetzte
freie Ende (30a, 30b) des mindestens einen Ab-
standshalters (26a, 26b) einen sich nach aulRen er-
streckenden Teil umfasst, der sich in einer Richtung
von der Montagekante weg erstreckt.

Firstmontage- und -beliftungssystem nach An-
spruch 9, dadurch gekennzeichnet, dass der sich
nach aufden erstreckende Teil des mindestens einen
Abstandshalters (26a, 26b) einen gewdlbten Teil
umfasst.

Firstmontage- und -beliiftungssystem nach einem
vorhergehenden Anspruch, dadurch gekennzeich-
net, dass der mindestens eine Abstandshalter (26a,
26b) aus Aluminium hergestellt ist.

Firstmontage- und -beliiftungssystem nach einem
vorhergehenden Anspruch, dadurch gekennzeich-
net, dass die Auskleidung (13) aus glasfaserver-
starktem Polyester eine durchgehende Schicht be-
reitstellt, die sich zwischen dem mindestens einen
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Paar von Natursteinschieferplatten erstreckt.

Firstmontage- und -belliftungssystem nach einem
der Anspriiche 7 bis 12, dadurch gekennzeichnet,
dass die mindestens eine korrosionsbestandige
Montageklammer (18) ein erstes Ende, das einen V-
férmigen Kanal (42) bereitstellt, der dazu konfiguriert
ist, auf dem Scheitelpunkt (1) des Dachrahmens ge-
stltzt zu werden, und ein entgegengesetztes zwei-
tes Ende, das einen U-férmigen Kanal (44) zum Auf-
nehmen der Firstlauferlatte (36) bereitstellt, umfasst.

Firstmontage- und -beliftungssystem nach An-
spruch 13, dadurch gekennzeichnet, dass die
Klammer (18) weiterhin mindestens ein zweites An-
bringungselement (48) umfasst, das angrenzend an
das erste Ende angeordnet ist und sich von dem V-
férmigen Kanal (42) nach auRen erstreckt und zum
Ineingriffnehmen des Dachrahmens (2a, 2b) konfi-
guriert ist.

Verfahren zur Produktion eines Firstmontage- und
-beliiftungssystems nach Anspruch 1, umfassend
die Schritte:

Haften einer Schicht einer Auskleidung (13) aus
glasfaserverstarktem Polyester, die einen stei-
fen wasserfesten Trager bildet, an mindestens
ein Paar von flachen Natursteinschieferplatten
(12a, 12b), deren Kanten gegehrt sind, so dass
die Auskleidung aus glasfaserverstarktem Po-
lyester sich dazwischen erstreckt, wodurch eine
dauerhafte Fuge gebildet wird;

Ausbilden oder Befestigen eines Abstandshal-
ters (26a, 26b) an mindestens einer Naturstein-
schieferplatte (12a, 12b), wobei der Abstands-
halter (26a, 26b) dazu konfiguriert ist, eine un-
tere Kante der Natursteinschieferplatten (12a,
12b) zu stiitzen, wenn er darauf an einer vorbe-
stimmten Stelle, die von einem darunterliegen-
den Scheitelpunkt einer Dachstruktur beabstan-
det ist, positioniert ist.

Revendications

Systeme de montage et de ventilation de faitage
comportant : au moins une paire d’ardoises plates
en pierre naturelle (12a, 12b) reliées l'une a l'autre
le long de leurs bords en onglet (22a, 22b) pour dé-
limiter un faitage, caractérisé en ce que le faitage
recouvre unrenfort rigide imperméable a I'eau formé
par une membrane en polyester renforcé a la fibre
de verre (GRP) (13) ; et au moins une piéce d’espa-
cement (26a, 26b) qui est située au niveau de, ou
de maniére adjacente a, chaque bord inférieur des
ardoises (12a, 12b) pour espacer le bord inférieur
d’'une surface sur laquelle reposent les ardoises
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10

(12a, 12b) afin de délimiter une ouverture pour ven-
tiler le sommet d’une structure de toit installée.

Systeme de montage et de ventilation de faitage se-
lon la revendication 1, caractérisé en ce que les
ardoises en pierre naturelle (12a, 12b) ont une sur-
face extérieure (14a, 14b) et une surface intérieure
opposée (16a, 16b) et la membrane en polyester
renforcé a la fibre de verre (13) est adhérée sur la
surface intérieure (16a, 16b) de chacune des ardoi-
ses en pierre naturelle (12a, 12b).

Systeme de montage et de ventilation de faitage se-
lon la revendication 2, caractérisé en ce qu’au
moins un moyen d’assujettissement (20a, 20b) est
formé dans ourelié a des ardoises en pierre naturelle
(12a, 12b) et est configuré pour recevoir la membra-
ne en polyester renforcé a la fibre de verre (13) et
adhérer a celle-ci.

Systeme de montage et de ventilation de faitage se-
lon la revendication 3, caractérisé en ce que ledit
au moins un moyen d’assujettissement (20a, 20b)
comprend un évidement s’étendant le long de la sur-
face intérieure des ardoises en pierre naturelle (12a,
12b).

Systeme de montage et de ventilation de faitage se-
lon I'une quelconque des revendications précéden-
tes, caractérisé en ce qu’un premier élément de
fixation (32) est configuré pour s’étendre depuis la
membrane en polyester renforcé a la fibre de verre
(13) pour venir se mettre en prise avec un liteau de
support de faitage (36).

Systeme de montage et de ventilation de faitage se-
lon la revendication 5, caractérisé en ce qu’un lo-
calisateur de fixation scellable (38) est pré-position-
né au niveau d’'un emplacement prédéterminé sur la
membrane en polyester renforcé a la fibre de verre
(GRP) (13).

Systeme de montage et de ventilation de faitage se-
lon la revendication 5 ou la revendication 6, carac-
térisé en ce qu’un support de montage résistant a
la corrosion (18) est configuré pour pouvoir étre mon-
té sur un sommet (1) d’'une charpente de toit et est
configuré pour recevoir et supporter le liteau de sup-
port de faitage (36).

Systeme de montage et de ventilation de faitage se-
lon la revendication 7, caractérisé en ce que cha-
cune desdites au moins deux piéces d’espacement
(2643, 26b) a une premiére extrémité libre (28a, 28b),
située entre la membrane en polyester renforcé a la
fibre de verre (13) et les surfaces correspondantes
des ardoises en pierre naturelle (12a, 12b), et une
deuxieme extrémité libre opposée (30a, 30b) confi-
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gurée pour entrer en contact avec un élément de toit
sous-jacent, tel qu’une tuile, une ardoise ouune dalle
de pierre, et venir reposer sur celui-ci.

Systeme de montage et de ventilation de faitage se-
lon la revendication 8, caractérisé en ce que ladite
au moins une piece d’espacement(26a, 26b) délimi-
te un bord de montage s’étendant depuis la premiére
extrémité libre (28a, 28b) vers la deuxieme extrémité
libre opposée (30a, 30b), danslequel le bord de mon-
tage vient prendre appui sur, et supporter, une partie
inférieure (24a, 24b) des ardoises en pierre naturelle
(12a, 12b), etdans lequel la deuxiéme extrémité libre
opposée (30a, 30b) de ladite au moins une piece
d’espacement (26a, 26b) comporte une partie
s'étendant vers I'extérieur qui s’étend dans une di-
rection allant a 'opposé du bord de montage.

Systeme de montage et de ventilation de faitage se-
lon larevendication 9, caractérisé en ce que la par-
tie s’étendant vers I'extérieur de ladite au moins une
piece d’espacement (26a, 26b) comporte une partie
courbée.

Systeme de montage et de ventilation de faitage se-
lon I'une quelconque des revendications précéden-
tes, caractérisé en ce que ladite au moins une piéce
d’espacement (26a, 26b) est formée a partir d’alu-
minium.

Systeme de montage et de ventilation de faitage se-
lon 'une quelconque des revendications précéden-
tes, caractérisé en ce que la membrane en polyes-
ter renforcé a la fibre de verre (13) fournit une couche
continue s’étendant entre ladite au moins une paire
d’ardoises en pierre naturelle.

Systeme de montage et de ventilation de faitage se-
lon I'une quelconque des revendications 7 a 12, ca-
ractérisé en ce que ledit au moins un support de
montage résistant a la corrosion (18) comporte une
premiére extrémité, mettant en ceuvre un canal en
V (42) configuré pour étre supporté sur le sommet
(1) de lacharpente de toit et une deuxieéme extrémité
opposée mettant en ceuvre un canal en U (44) des-
tiné a recevoir le liteau de support de faitage (36).

Systeme de montage et de ventilation de faitage se-
lon la revendication 13, caractérisé en ce que le
support (18) comporte par ailleurs au moins un
deuxieme élément de fixation (48) situé de maniére
adjacente par rapport a la premiére extrémité et
s’étendant vers I'extérieur depuis le canal en V (42)
et configuré a des fins de mise en prise avec la char-
pente de toit (2a, 2b).

Procédé de fabrication d’un systéme de montage et
de ventilation de faitage selon la revendication 1,
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1"

comportant les étapes consistant a :

faire adhérer une couche de membrane en po-
lyester renforcé a la fibre de verre (13) pour for-
mer un renfort rigide imperméable a I'eau sur au
moins une paire d’ardoises plates en pierre na-
turelle (12a, 12b) dont les bords sont en onglet,
de telle sorte que la membrane en polyesterren-
forcé a la fibre de verre s’étend entre elles pour
former un joint permanent ; et

former ou assujettir une piéce d’espacement
(26a, 26b) sur au moins une ardoise en pierre
naturelle (12a, 12b), la piece d’espacement
(26a, 26b) étant configurée pour supporter un
bord inférieur des ardoises en pierre naturelle
(12a, 12b) quand elle est positionnée dessus au
niveau d’un emplacement prédéterminé espacé
d’'un sommet sous-jacent d’'une structure de toit.
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