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Abstract

This relates to a method of making a grooved reinforced layered bituminous
membrane (1) comprising the steps of: providing a web (A) of a reinforcing
material, applying a layer (3) of a hot liquid adhesive, and applying a roller (10)
having a surface pattern of grooves onto said layer (3) of an adhesive, to form a

pattern of grooves (4) in the surface of said layer of an adhesive.
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A method of making a layered bituminous membrane, and an apparatus

therefor

This relates to a method of making a layered bituminous membrane with a surface

pattern of grooves, for covering a building structure, such as a building roof.

Layered bituminous membranes with a surface pattern aiming at enhancing better,
faster énd easier full melting of the torching film, as well as a faster and easier
melting of the bitumen during application by torching on the substrate are known,
see e.g. WO 91/00945. The present method of making such a surface pattern may
ensure that the grooves remain stable without becoming flattened during the

noroduction of the membrane.

US 2,199,660 discloses a roofing comprising a base sheet of so-called roofing felt
saturated with a water-proofing compound and coated with a layer of high melting
point asphalt and having an upper surfacing of granular mineral material, such as
crushed slate, embedded or partly submerged in the asphalt coating. The roofing
may be superficially provided with grooves extending down or longitudinally of the
roof. Among other advantages, the grooves prevent leakage by résisting the travel

of rain transversely of the roof under the action of wind.

This is achieved through the steps of applying a layer of a hot liquid adhesive on a
web of a reinforcing material and then applying a roller having a surface pattern of
grooves against the layer of an adhesive, to form the pattern of grooves Iin the

surface of the layer of an adhesive. The web may have been bitumen impregnated

prior to applying the hot liquid adhesive.

According to one embodiment where the adhesive is a heat-activatable bitumen
applied at the usual temperature as required for bitumen coating, well above its

melting point, in the range of 160 to 200°C, the layer of adhesive bitumen is



subsequently cooled to a temperature of below its melting point defined by its ring
and ball temperature, typically about 120°C for APP modified bitumen, about 100°C
for SBS modified bitumen, about 80°C for oxidized bitumen, before and/or while
applying the roller onto the layer of adhesive bitumen. In such case the roller may be
cooled by a cooling agent such that the cooling primarily is brought about by the
roller. A slip agent, such as water is applied between the roller and the layer of an
adhesive, to prevent the layer of adhesive from sticking to the roller. The slip agent

may contain a detergent.

According to one embodiment, there is provided a method of making a layered
reinforced bituminous membrane comprising the steps of: a) providing a web of
reinforcing material, b) applying a layer of a bituminous adhesive in liquid form, and
c) applying a roller having a surface pattern of grooves against the layer of
bituminous adhesive, to form a pattern of grooves in a lower surface of the reinforced
bituminous membrane, wherein the layer of bituminous adhesive is being cooled to a
temperature of below the Ring and Ball softening point of the bituminous adhesive,
while applying the roller against the layer of bituminous adhesive,

after step c), applying a plastic film onto the layer of bituminous adhesive having the

pattern of grooves, applying a slip agent between the roller and the layer of

bituminous adhesive, to reduce any tendency of the bituminous adhesive to stick to
the roller, and blowing cooling air onto the layer of bituminous adhesive having the

‘pattern of grooves to evaporate the slip agent before application of the plastic film.

According to another embodiment, there is provided an apparatus for making a
grooved reinforced bituminous membrane comprising: conveyors for advancing a
web of reinforcing material carrying a layer of liquid bitumen, a pattern roller supplied
with a cooling agent, the pattern roller being arranged to contact the layer of liquid
bitumen and being provided with a pattern of grooves formed in a surface thereof; a

roller arranged downstream for applying a plastics material film onto a lower,
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grooved surface of the web, a supply for a slip agent, for providing a film of the slip
agent between the pattern roller and the coated web, wherein the apparatus is
adapted to blow cooling air onto the layer of the liquid bitumen with the pattern of

grooves to evaporate the slip agent before application of the plastics material film.

An exemplary embodiment will now be explained in further details with reference to

the drawing.

Fig. 1 shows a schematic side view of an apparatus for practising the method

according to an embodiment,

Fig. 2, shows a schematic perspective view of a protective bituminous membrane

made In accordance with an embodiment, and
Fig. 3 shows a partial cross-sectional view of a roller for providing the surface pattern.

In fig. 2 numeral 1 refers to a layered bituminous membrane suitable for protective
watertight covering of a building structure. The membrane 1 is suitable for being

adhered to a building structure by "welding", that is, by directing in-situ a heat source,

such as a torch, against the lower surface of the membrane 1 on rolling out the

membrane 1 onto the structure.

CA 2790569 2017-07-26
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The membrane 1 comprises a core formed by a web 2 of a reinforcing material,
such as but not limited to a synthetic felt material or a glass-fibre fleece which may
or not pre-imprégnated by a bituminous material. A layer 3 of heat-activatable
adhesive bitumen has been applied onto one surface of the web 2, and a plastics
material film 5 has been applied onto the surface of the layer 3 to allow the web to
be rolled up and to be un-wound. A series of parallel grooves 4 formed in the

surface of the lower layer 3 extend along the length of the membrane 1.

On applying the membrane using a torch the plastics material film 5 may meilt
away fast and completely since there is air trapped in the bottom of the grooves,
and the lower layer of bitumen 3 reaches the temperature at which it may become
strongly adherent following which the membrane is applied against the building
structure whereby the heated lower layer 3 of bitumen will adhere to the surface of
the building structure thus keeping the membrane 1 in place. In addition, the

grooves may permit a faster torching thanks to an enhanced surface for heat

exchange.

It is noted that a layer of sand, or a layer of an acrylic polymer with a granular
nigment, may be provided on the surface of the membrane 1 opposite the layer 3,
possibly with an intermediate bituminous layer. In addition, a layer of sand, or a
layer of an acrylic polymer with a granular pigment, may be provided between
reinforcing web A and the layer 3. This may be of particular advantage where a
product as disclosed in WO 02/20267 is to be manufactured, i.e. where the layer 3
is applied in the shape of regularly spaced stripes, in which case it is preferred that

the pattern of grooves may be formed on at least 90%, or all, of the stripes.

It will be understood that the layer 3 of bitumen defines an adhesive bitumen in the
sense that this layer will melt and adhere to a substrate, such as a concrete a

wooden structure, an insulating board or any another bituminous membrane,

including another grooved membrane, such as one according to an embodiment.
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In fig. 1, a web A of a reinforcing material, bitumen impregnated or not, has been
coated by a contact roller with a layer 3 of an adhesive bitumen in order to provide
a web B: the web B is guided further on from rolier 14 to a pattern roller 10 which

Is partly immersed in vessel 12.

A layer (not shown) of a bituminous material optionally having other properties
than the material for the layer 3 may have been applied between the layer 3 ana
the web A; in one embodiment the web A is a bitumen impregnated web,

impregnated through the use of a material similar or identical to the material

forming layer 3.

The pattern roller 10 is supplied with a cooling agent running in suitable tubing
inside the roller 10 to cool the surface of the roller 10 to a temperature of below
50°C, for instance, about 8°C. Pressure rollers 11 press the web B against the
surface of the roller 10, and the lower surface of the web B will thereby sharply
cool to a reduced température which Is selected to be below the temperature at
which the bitumen of layer 3 changes from the liquid form, that is, less than the

Ring and Ball softening point of the adhesive bitumen.

Pattern roller 10 is provided with a pattern of grooves milled, etched or otherwise
formed in the surface thereof, and an image of this pattern is formed in the surface
of lower layer 3 as the web B is conveyed forward pressed against the roller 10
that rotates along with the web B. Through the sharp temperature reduction of the
web B the pattern of grooves 4 formed in the surface of web B may remain stable

in that the grooves will not collapse but
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rather remain open along the entire length of the part C of the web which is
conveyed from roller 14 towards a downstream arranged roller 15 applying a

plastics material film onto the lower, grooved surface of the web C.

To increase slippage between the web B and roller 10 the vessel 12 may be
filled with a liquid slip agent, such as water, which may be admixed with any
commonly available detergent, which as the roller 10 rotates is transferred to
the surface of the roller 10 and which, hence, provides a thin liquid layer be-
tween the web B and surface of the roller 10. The slip agent may be cooled,
or may have the temperature of the ambient. The slip agent may alternatively

be applied by spraying.

It is noted that also the roller 14 may be supplied with a cooling agent to pro-
vide an additional or alternative cooling of the web B. Also, the slip agent
may alternatively be sprayed directly onto the lower surface of web B before

it contacts pattern roller 10.

Fig. 3 shows a partial cross-sectional view not to scale of the roller 10, show-
ing the adjacent peripherally extending grooves 3’ forming the grooves 3 in
the web B. The grooves 3" may be defined by side walls meeting at an acute

angle of e.g. 15°-60°.

Example 1:

Web material A: glass fleece, impregnated

Composition of bitumen adhesive layer 3. bitumen 61.6% SBS, 8.4% lime-
stone filler 30%, with a Ring and Ball softening point of 133°C° C,

- coated web B had a temperature of 100°C° C when leaving roller 10

Example 2:

Web material A: polyester non woven, impregnated

AMENDED SHEET
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Composition of bitumen adhesive layer 3: bitumen 58%, SBS, APP 15%, IPP
2%, limestone filler 25%, with a Ring and Ball softening point of 150°C°,
coated web B had a temperature of 90°C° C when leaving roller 10, and had

on top approx. 1,000g/m? of slates

AMENDED SHEET
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Claims

1. A method of making a layered reinforced bituminous membrane comprising
the steps of:

a) providing a web of reinforcing material,

b) applying a layer of a bituminous adhesive in liquid form, and

c) applying a roller having a surface pattern of grooves against said
layer of bituminous adhesive, to form a pattern of grooves in a lower surface of
sald reinforced bituminous membrane, wherein said layer of bituminous
adhesive Is being cooled to a temperature of below the Ring and Ball
softening point of said bituminous adhesive, while applying said roller against
said layer of bituminous adhesive,

after step c), applying a plastic film onto said layer of bituminous
adhesive having said pattern of grooves,

applying a slip agent between said roller and said layer of bituminous
adhesive, to reduce any tendency of said bituminous adhesive to stick to said
roller, and

blowing cooling air onto said layer of bituminous adhesive having said
pattern of grooves to evaporate said slip agent before application of said

plastic film.

2. The method of claim 1, wherein said bituminous adhesive is heat-

activatable.

3. The method according to claim 1 wherein a layer of a bituminous material is
applied directly onto a first surface of said web and wherein said layer of
bituminous adhesive is applied directly onto said layer of a bituminous

maternial.

4. The method according to claim 1 wherein said web of reinforcing material is

CA 2790569 2017-07-26
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impregnated with a bituminous material before step b).

5. The method according to claim 1, wherein said pattern of grooves in the
lower surface of said reinforced bituminous membrane is an image formed by

sald surface pattern of grooves of said roller.

6. The method according to any one of claims 1 to 5, wherein said layer of
bituminous adhesive has a temperature in the range of 160°C - 200°C when

applied.

7. The method according to any one of claims 1 to 6, wherein a surface

temperature of said layer of bituminous adhesive is cooled to a temperature in
the range of 60°C - 120°C.

8. The method according to claim 7 wherein the surface temperature of said

layer of bituminous adhesive is cooled to a temperature in the range of 70°C -
100°C.

9. The method according to claim 1 wherein said roller is cooled by a cooling

agent.

10. The method according to claim 9, wherein said roller has a surface
temperature of 6°C - 50°C.

11. The method according to claim 1, wherein a detergent is added to said slip

agent.

12. The method according to claim 1, wherein said grooves of said pattern of

grooves formed in said layer of bituminous adhesive have a depth of 0.05 -
0.20 mm.

CA 2790569 2017-07-26
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13. The method according to claim 1, wherein said grooves of said roller

extend along a periphery of said roller.

14. A method according to claim 1, wherein said layer of bituminous adhesive

Is applied onto at least 90% of a width of said web of reinforcing material.

15. A method according to claim 1, wherein said pattern of grooves is formed
on at least 90% of a width perpendicular to a longitudinal direction of said web

of said layer of bituminous adhesive.

16. A method according to claim 1, wherein said layer of bituminous adhesive
IS applied onto at least 40% of a width of said web of reinforcing material
perpendicular to a longitudinal direction of said web, in regularly spaced

longitudinal stripes.

17. A method according to claim 16, wherein said pattern of grooves is formed
on at least 90% of said regularly spaced longitudinal stripes of said layer of

bituminous adhesive.

18. An apparatus for making a grooved reinforced bituminous membrane
comprising:

- conveyors for advancing a web of reinforcing material carrying a layer
of liquid bitumen,

- a pattern roller supplied with a cooling agent,

- sald pattern roller being arranged to contact said layer of liquid
bitumen and being provided with a pattern of grooves formed in a surface
thereof:

- a roller arranged downstream for applying a plastics material film onto

a lower, grooved surface of the web,
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- a supply for a slip agent, for providing a film of said slip agent
between said pattern roller and said coated web,

wherein

- the apparatus Is adapted to blow cooling air onto said layer of the
liquid bitumen with said pattern of grooves to evaporate said slip agent before

application of said plastics material film.

19. The apparatus of claim 18, wherein the supply for a slip agent comprises

water.

20. The apparatus of claims 18 to 19, wherein the supply for a slip agent

comprises water with a detergent.

271. The apparatus of claim 18, comprising a pressure roller for urging said

coated web against said pattern roller.

22. The apparatus of claim 18, said pattern roller being partly immersed in a

vessel containing said slip agent.

23. The apparatus according to any one of claims 18-22, wherein said pattern
roller is supplied with said cooling agent, to cool the surface of said pattern

roller to a temperature below the Ring and Ball softening point of said liquid

bitumen.

24. The apparatus of claim 23, wherein said cooling agent has a temperature
of 6° C - 10° C.

25. The apparatus according to any one of claims 18-24, wherein said web of

reinforcing material is bitumen impregnated.

CA 2790569 2017-07-26
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