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Apparatus and method for continuous manufacture of a mineral wool pipe section

for insulating purposes

An object of this-invention is an apparatus for continuous manufacture of a mineral
wool pipe section for insulating purposes, said apparatus comprising a core and an
outer roller assembly surrounding it at least partially, said roller assembly
comprising at least two rollers, whereby a mineral wool mat of designated length
between the core and the roller assembly is windable around the core for forming a
pipe section preform, one end of the core being clear for removal of a formed pipe
section from the core, as well as curing elements for curing the pipe section
preform prior to a removal from the core off the core's clear end.

Another object of this invention relates to a method for continuous forming of a
mineral wool pipe section for insulating purposes, comprising

- feeding a mineral wool mat around a core, which is clear at one of its ends, in
such a manner that the subsequent mat lap at least partially overlaps the preceding
mat lap

- compressing the mineral mat fed around the core against the core by means of an
outer roller assembly consisting of at least two rollers for producing a pipe section
preform

- curing the formed pipe section preform.

At present, production on a pipe section processing line is typically arranged in such
a way that a mat of designated length is driven around a core and the resulting
intermediate product is further processed into a finished pipe section as the process
proceeds. A problem in such systems is that the production process is cyclic and the
products show density fluctuations and, also, the products always have a standard
length. In addition, the consumption of raw material is rather considerable due to
further processing of the intermediate product. Neither does such a system allow

for a reduction of time per piece without extensive re-structuring.

On the other hand, the prior art does include a Finnish publication print FI 50898,
which indeed describes an apparatus for continuously manufacturing a pipe section,
but this apparatus is nevertheless unnecessarily complicated structurally with its’
multitude of moving parts and bulky construction. Features noted as particularly
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complicated include curing the insulation piece of a tubular pipe section preform,
effected by means of a hot gas, as well as a drawing device intended for advancing
a tubular insulation product along and finally off a core. The advancement of the
tubular insulation product along the core, as well as the control of its density, would
also seem uncertain and unreliable in this prior art solution.

It is an object of this invention to provide an apparatus and method for avoiding the

foregoing drawbacks.

In order to accomplish this, the apparatus of the invention is characterized in that at
least a portion of the core is screw-shaped, the advancement of a formed portion of
the pipe section along the core and finally off the core taking place in response to
rotational motions of both the core's screw-shaped portion and the roller assembly.

In order to avoid the foregoing drawbacks, the method of the invention is in turn
characterized in that, for the purpose of advancing along and finally removing a
formed portion of the pipe section from the core off its clear end, both the outer
surfaces and the inner surfaces of the pipe section preform are subjected to
rotational motions by using a core, at least a portion of which is screw-shaped, and
a roller assembly as described above, which surrounds at least a part of the core.
The roller assembly has its rollers extending lengthwise of the core along the core
preferably from the head of the core (i.e. from the beginning of the screw portion)

all the way to the curing section.

Various rotation speeds of the components, i.e. the core and the rollers of the roller
assembly, can be used to affect the insulation thickness, as well as the density of
pipe sections. Being adjustable, the rollers thereby enable providing various
insulation thicknesses (wall thickness in a pipe section) for pipe sections. In
addition, the feeding angle of the mat can be adjusted, thereby also making a

difference in insulation thickness and density.

By way of this invention it is hence provided an apparatus for the continuous
manufacture of insulating pipe sections, which apparatus is structurally much
simpler than the prior art, more reliable and better in terms of density control, as
well as less bulky since there is no need for an external drawing device for the pipe
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section preform. In addition, by using microwave irradiation as a curing method, the
apparatus can be made even more simple and reliable. Even though continuous
fabrication of a pipe section for insulating purposes was to a certain extent known
as early as in the 1960's, we have not gained any knowledge about anyone having
thought of replacing a drawing device with a core which is screw-shaped.

Preferred embodiments of the invention are characterized by what is presented in

the subsequent dependent claims.

The invention will now be described more specifically by way of example with

reference to the accompanying drawings, in which:

fig. 1 shows an embodiment of an apparatus according to the invention,
and

fig. 2 shows an embodiment of an outer roller assembly according to the
invention.

The apparatus shown in fig. 1 is capable of providing a uniform density of raw
material, a nonstop feeding K of a pipe section, and a low.consumption of raw
material. The apparatus comprises a screw 1, an outer roller assembly 2, a curing 3,
and a straight cutting off 4 of a moving piece 5. A stone wool mat 6 is supplied in a
feeding direction S from a single point onto the periphery of the screw 1, and the
piece 5 is provided with a desired configuration by the outer roller assembly 2 which
comprises at least two, in this case 14 (see fig. 2) rollers 7 in alignment with the
screw 1 or at angle of deviation relative to the screw. The mineral wool mat 6 has
its feeding angle relative to the screw 1 preferably at 45-90°. The inner diameter of -
the piece 5 is defined by the screw's 1 outer diameter. The piece 5 advances in
direction K in response to rotational motions of the screw 1 and the outer roller
assembly's 2 rollers 7. The screw portion 1 extends lengthwise of the core from the
core head half-way along and the rollers 7 extend from the beginning of the core all
the way to the curing section 3. Both the outer roller assembly's 2 rollers 7 and the
screw 1 (i.e. the core) are motor-driven. The motor-drive feature is not depicted in
the figures.



WO 2007/020331 PCT/F12006/050358
4

Fig. 2 shows one solution for an outer roller assembly according to the invention,
which includes 14 rollers 7 arranged around a core in a close proximity of each
other for producing an insulating layer as high grade and uniform as possible.

5 The insulating piece 5 formed in fig. 1 is subjected to curing preferably by

microwave irradiation.

The solution described in this example should not be interpreted in a manner that

would limit the invention presented in the claims.
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Claims

1. An apparatus for the continuous manufacture of a mineral wool pipe section for
insulating purposes, said apparatus comprising a core and an outer roller assembly
surrounding it at least partially, said roller assembly including at least two rollers,
whereby a mineral wool mat of designated length between the core and the roller
assembly is windable around the core for forming a pipe section preform, one end
of the core being clear for removing a formed pipe section from the core, as well as
curing elements for curing the pipe section preform prior to a removal from the core
off the core's clear end, characterized in that at least a portion of the core is
screw-shaped, the advancement of a formed portion of the pipe section along the
core and finally off the core taking place in response to rotational motions of both

the core's screw-shaped portion and the roller assembly.

2. An apparatus as set forth in claim 1, characterized in that curing is arranged to
be performed by heating or by means of microwaves.

3. An apparatus as set forth in claim 1 or 2, characterized in that the apparatus
comprises one or more rollers in alignment with the screw or at an angle of

deviation relative to the screw.

4. An apparatus as set forth in any of claims 1-3, characterized in that it
comprises crosswise cutting means and/or lengthwise splitting and/or cutting

means.

5. An apparatus as set forth in any of claims 1-4, characterized in that it is
provided with one or more mat feed openings for feeding a mat around the core.

6. An apparatus as set forth in any of claims 1-5, characterized in that the mineral

wool consists of stone wool.

7. A method for the continuous forming of a mineral wool pipe section for insulating
purposes, comprising
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- feeding a mineral wool mat around a core, which is clear at one of its ends, in
such a manner that the subsequent mat lap at least partially overlaps the preceding
mat lap

- compressing the mineral mat fed around the core against the core by means of an
outer roller assembly consisting of at least two rollers for producing a pipe section
preform

- curing the formed pipe section preform,

characterized in that, for the purpose of advancing a formed portion of the pipe
section and finally removing it from the core off the core’s clear end, both the outer
surfaces and the inner surfaces of the pipe section preform are subjected to
rotational motions by using a core, at least a portion of which is screw-shaped, and
a roller assembly as mentioned above, which surrounds at least a part of the core.

8. A method as set forth in claim 7, characterized in that the formed pipe section
preform is cured by means of hot air and/or microwaves.

9. A method as set forth in claim 8, characterized in that each roller of the

apparatus is in alignment with or at an angle of deviation relative to the screw.

10. A method as set forth in any of claims 7-9, characterized in that the pipe
section preform is cut off after its curing.

11. A method as set forth in any of claims 7-10, characterized in that after being
cured, the pipe section preform is split in lengthwise direction and/or is provided
with a lengthwise internal slit.

12. A method as set forth in claim 11, characterized in that the pipe section is
coated.

13. A pipe section for insulating purposes manufactured by means of an apparatus
as set forth in any of claims 1-6.

14. A pipe section for insulating purposes manufactured by means of a method as
set forth in any of claims 7-12.
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