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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to thermal and
acoustic insulation obtained by means of continuous
glass fiber.

DESRCIPTION OF THE PRIOR ART

[0002] It is known that continuous glass fiber can be
used without any decay in a temperature range of 950°C
to 1150°C; a "softening" phase begins only at about
1300°C and continues until 1520°C: after having
reached this temperature, the glass begins to melt.
[0003] Thus, this material can be used in fields in
which medium-low working temperatures are reached
as e.g. electrical appliances (stoves, refrigerators or
generally motor powered devices), boilers, mufflers for
internal combustion engines, etc.

[0004] According to a known system for thermal insu-
lation of a hot body (so as to prevent it from dispersing
heat) or for keeping a body cold, or for sound insulation
between adjacent walls, the body to be insulated is
wrapped with a surrounding preform with thermal and
sound insulating properties.

[0005] The preform is obtained by two processes:

- according to a first process, countless filaments
forming the glass fiber are oriented; then they are
soaked with phenol starch, so as to maintain the de-
sired volume (i.e. maintain the capability for keeping
air, which is the actual thermal insulator) and den-
sity, and finally they are glued onto a paper or alu-
minium support (according to the intended use), so
as to allow them to be handled and applied;

- according to a second process, basaltic rock is
melted to obtain many filaments. The so obtained
filaments are excessively fragile and do not keep
their own volume, so they are impregnated with
phenolic resins to obtain either preformed blocks,
which matches the cavities and fill them thus giving
them insulating properties, or mats of various thick-
ness and density, which are placed in a desired po-
sition.

[0006] The methods used so far do not allow to obtain
filaments of exact and selected diameter neither from
the glass wool nor from rock wool, actually filaments of
10, 6 and also 2 um are obtained.

[0007] These filaments are not continuous, but they
can break forming separated filaments resembling nee-
dles.

[0008] It is to be pointed out that EEC regulations
have put these articles into the class Il, because they
can leave particles smaller than 2 um, which are breath-
able, irritating and consequently cancerogenous.
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[0009] Another disadvantage of the above methods
results from the necessity to use phenolic resins for
making the articles suitable for handling; the resins not
only emit exhalations, which are sometimes toxic, but
also increase the production costs, since they require
annealing of the treated article.

[0010] From the publication WO-A-98/24615 a mold-
ed insulation product is known produced by means of a
process for forming a thermal insulation layer which in-
clude advancing a multi-filament strand of continuous
filaments through a nozzle, to separate the filaments
from each other to form a continuous filament wool, ap-
plying a binder to the filaments, placing a charge com-
prising the wool in a mold and molding the charge to
form the insulation layer. In a preferred embodiment, the
charge comprises a container formed from a polymer
film.

[0011] From another publication, EP-A-531767 it is
known a device for adsorption of acoustic and/or hydro-
dynamic waves, in which a conical, wedge-shaped or
pyramidal external circumferential surface, which is
constructed as a network, knitted or knotted from a
weatherproof material such as rubber or glass fibre, is
filled with a fibrous material. The external surface takes
the form of a wedge or a pyramid to provide an acoustic
dampening effect.

SUMMARY OF THE INVENTION

[0012] The object of the present invention is to pro-
pose a heat and sound insulating preform, which can
have different conformation in relation to its use.
[0013] Another object of the present invention is to
propose a preform, which is not harmful to people.
[0014] A further object of the present invention is to
propose a preform obtained by using only one compo-
nent, i.e. glass.

[0015] The above objects are obtained by a method
according to claim 1 and a device according to claim 3.
[0016] The characteristic particular to the invention
are set forth in the following description of two preferred
embodiments of the proposed shell.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0017] The used glass fiber is formed by various fila-
ments having diameter in the range of 6 to 25 um (in
relation to the product used), put together to form one
strand having weight in the range of 136 to 4800 Tex
(grams x Km = Tex).

[0018] During the productive process, the glass fiber
is covered with a silane starch to allow its workability as
well as for shipment and storage needs.

[0019] A tool, obtained by the Applicant using the air-
cushion generated by a suitable ejecting nozzle, man-
ages to "inflate" the strand of glass fiber, thus forming a
mass of glass fiber resembling wool with highly insulat-
ing properties.
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[0020] Itisto be pointed out that the so obtained glass
wool is formed by innumerous continuous threads, hav-
ing their own elasticity. These continuous threads do not
release particles in the air and do not have any "needle"
effect while being touched.

[0021] More precisely, more than 5000 continuous
threads of diameter equal to 25 um forming the strand,
are separated.

[0022] The separation is not regular, i.e. it does not
form paired parallel threads but the threads .are dis-
posed in a curvilinear or straight way, so that they inter-
sect each other producing maximum volume. Each
thread keeps it own elasticity (though reduced because
it is proportional to the cross-sectional area) thus giving
the flock a particular softness because of the repeated
elastic reaction movement following a compression ex-
erted by any mechanical action thereon (either caused
by a human hand or by the metallic structure of a ma-
chine).

[0023] Consequently, an extreme bulking of the con-
tinuos fiber glass, is obtained, that means that the vol-
ume of the glass fiber is increased as much as possible.
[0024] Excellent from the acoustic point of view, a vi-
brating wall is dampened by a more or less thick flock
with any possible shape; handling a glass fiber flock
does not require for the operator any safety care by
means of particular anti-pollution devices.

[0025] The glass thread is continuous and therefore
does not have any needle-like part. The thickness of the
glass thread is 25 um, does not spread in the ambient
air and therefore is not inhaled, does not produce chem-
ical vapors or exhalation of any type.

[0026] This softness property obtained with am homo-
geneous capillary fabric performs the task of keeping air
within small spaces and prevents the underlying surface
from scattering heat (in other words it prevents temper-
ature drops and the necessity to spend energy to re-
integrate it).

[0027] The melting temperature of the glass fiber is
about 1.200°C, therefore it can be easily used at tem-
peratures below this value thus allowing a large number
of applications.

[0028] Inorderto give asupportto the insulating glass
wool, a net has been made from non-bulked glass
strand to form a kind of container or false wall. In this
way it is possible to form mats with the desired dimen-
sion using only glass.

[0029] Advantageously, some applications in the field
of exhaust pipe mufflers production for motorcars would
not allow to insert the insulating glass wool in accord-
ance with the density requirements, since not all the in-
sulating walls are available.

[0030] Actually, while producing compression molded
mufflers, the operator necessarily has to gain access
therein by keeping one of the shells raised. Any material
introduced therein which has not been previously given
a stable shape will tend to come out of the seat where
it was placed.
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[0031] Blowing in the glass wool through a glass net
makes it possible to obtain any desired density and, at
the same time, to create a false wall defined by that part
of glass net which does not match any real wall. This
false wall keeps the otherwise free-flowing material.
[0032] Consequently, the above mentioned net takes
a selected spatial arrangement.

[0033] In case this arrangement is too complex, the
net can be stiffened with a selected substance, starch
forinstance, at least in the external part forming the false
wall.

[0034] The netcan be compacted until it becomes like
a woven material.

[0035] To optimize the insulating property of the pro-
posed preform, a layer of material, preferably metallic
such as aluminum, may be applied at least to the surface
of the shell which does not match with any wall, so as
to avoid any air passage from inside the shell to outside,
and vice versa. In this way, a shield is obtained which
keeps the air within the preform.

[0036] Inallthose casesinwhich a glass wool preform
was used, from now on the following will be used in-
stead:

- a preform which has not any needle-like parts, so
that operators will not have to face any risk;

- a preform which does not release any part smaller
than 3 um; an environment in which health is not
endangered is thus obtained and the device provid-
ed with this new kind of filled insulation do not
present any problem deriving from spreading parti-
cles in the ambient;

- apreformis obtained which is not impregnated with
chemical additives, which does not cause exhala-
tions inside heated environments, with possible
problems connected with the toxicologic character-
istics of the product.

[0037] As far as other applications in which pre-mold-
ed blocks of rock wool are to be used , the advantages
deriving from the presence of false walls and bulked
glass are as follows:

- recesses filled with glass only, no exhalations be-
cause of resins;

- no more storage expenses due to hundreds of dif-
ferent pre-formed blocks;

- an insulating product which, not only does not re-
lease hazardous particles, but it also does not re-
lease anything even after some time(the product in-
cludes continuous threads) thus obtaining a longer
life of the silencer devices.

[0038] As afinal consideration, the preform proposed
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includes glass wool and a net, made of the same mate-
rial as the glass wool, which are held together to form
geometrical shapes without the use of any glue and/or
impregnating substances.

[0039] It should be understood that the above descrip-
tion is by way of unlimited example only, inasmuch as
constructional and practical modifications remain decid-
edly within the scope of the protection afforded to the
present invention as claimed below.

Claims

1. A method for producing an insulating preform in-
cluding a mass of glass fibers resembling wool, said
glass word obtained by extreme bulking of glass fib-
er in form of increasing the volume of the glass fiber
as much as possible, and a support for holding the
glass wool, the method including the steps of:

inflating a strand of glass fiber by means of the
air jet generated by a nozzle, thus forming said
mass of glass fibers;

providing said support for the inflated glass fib-
er; the method being characterized in that the
support is formed by a net made of the same
material as the glass wool and defined by a
strand of non-bulked glass in the form of a
strand of glass fibers, the mass of glass fibers
and the net being held together to form geomet-
rical shapes without any help from glue and/or
impregnating substances, the support giving
the preform a conformation corresponding to its
use, and in that the preform is obtained by
blowing in the glass wool through the net made
of fiber glass strands.

2. A method according to claim 2, wherein the net is
stiffened by means of a starch.

3. Aninsulating preform as obtainable by the method
of claim 1 or 2, including a mass of glass fibers re-
sembling wool, obtained by extreme bulking of
glass fiber in form of increasing the volume of the
glass fiber as much as possible, and a support for
holding the glass wool, the insulating preform being
characterized in that the support is formed by a
net made of the same material as the glass wool
and defined by a strand of non-bulked glass in the
form of a strand of glass fibers, the mass of glass
fibers resembling wool and the net being held to-
gether to form geometrical shapes without any help
from glue and/or impregnating substances, so that
the conformation of the preform corresponds to its
use, and in that the preform has been obtained by
blowing in the glass wool through the net made of
fiber glass strands.

10

15

20

25

30

35

40

45

50

55

4.

A preform as in claim 3, characterized in that the
net is compacted to define a cloth.

A preform as in claim 3, characterized in that at
least the part of the net that does not match any real
wall is stiffened by means of a selected substance.

A preform as in claim 3, characterized in that at
least the part of the net that does not match any real
wall is coated with a layer of material such as to pre-
vent air passage from inside the preform to outside
and vice-versa.

A preform as in claim 6, characterized in that the
layer of material is metallic.

Patentanspriiche

1.

Verfahren zur Herstellung eines isolierenden Vor-
formlings, der eine Masse aus Wolle entsprechen-
den Glasfasern umfasst, wobei die Glaswolle durch
extreme VolumenvergréRerung der Glasfasern
durch Erhéhen des Volumens der Glasfasern so viel
wie mdglich erhalten wurde, und einen Trager zum
Halten der Glaswolle aufweist, mit den folgenden
Schritten:

Aufblasen eines Stranges der Glasfasern mit
Hilfe eines von einer Diise erzeugten Luftstrah-
les, um auf diese Weise die Masse der Glasfa-
sern zu bilden;

Vorsehen des Tragers fiir die aufgeblasenen
Glasfasern;

dadurch gekennzeichnet, dass der Trager von ei-
nem Netz gebildet wird, das aus dem gleichen Ma-
terial wie die Glaswolle hergestellt ist und von ei-
nem Strang aus nicht-volumenvergroRertem Glas
in der Form eines Stranges aus Glasfasern gebildet
wird, wobei die Masse der Glasfasern und das Netz
ohne Hilfe eines Klebers und/oder von impragnie-
renden Substanzen zur Ausbildung von geometri-
schen Formen zusammengehalten werden und wo-
bei der Trager dem Vorformling eine seiner Verwen-
dung entsprechende Gestalt verleiht, und dass der
Vorformling durch Blasen in die Glaswolle durch
das aus den Glasfaserstrangen hergestellte Netz
erhalten wird.

Verfahren nach Anspruch 2, bei dem das Netz mit
Hilfe von Starke versteift wird.

Isolierender Vorformling, der durch das Verfahren
nach Anspruch 1 oder 2 erhaltlich ist und eine Mas-
se aus Wolle entsprechenden Glasfasern umfasst,
die durch extreme VolumenvergréRerung von Glas-
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fasern durch Erhdhen des Volumens der Glasfa-
sern so viel wie mdglich erhalten wurde, und einen
Trager zum Halten der Glaswolle aufweist, da-
durch gekennzeichnet, dass der Trager aus ei-
nem Netz geformt ist, das aus dem gleichen Mate-
rial wie die Glaswolle hergestellt ist und von einem
Strang aus nicht-volumenvergréertem Glas in der
Form eines Stranges von Glasfasern gebildet wird,
wobei die Wolle entsprechende Masse der Glasfa-
sern und das Netz ohne Hilfe von Kleber und/oder
impragnierenden Substanzen zur Ausbildung von
geometrischen Formen zusammengehalten wer-
den, so dass die Gestalt des Vorformlings seiner
Verwendung entspricht, und dass der Vorformling
durch Blasen in die Glaswolle durch das aus den
Glasfaserstrangen hergestellte Netz erhalten wur-
de.

4. Vorformling nach Anspruch 3, dadurch gekenn-
zeichnet, dass das Netz zur Ausbildung eines tex-
tilen Materiales kompaktiert ist.

5. Vorformling nach Anspruch 3, dadurch gekenn-
zeichnet, dass mindestens der Teil des Netzes, der
keiner wirklichen Wand entspricht, mit Hilfe einer
ausgewahlten Substanz versteift ist.

6. Vorformling nach Anspruch 3, dadurch gekenn-
zeichnet, dass mindestens der Teil des Netzes, der
keiner wirklichen Wand entspricht, mit einer Mate-
rialschicht bedeckt ist, um einen Austritt von Luft
aus dem Inneren des Vorformlings nach auf3en und
umgekehrt zu verhindern.

7. Vorformling nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Materialschicht metallisch ist.

Revendications

1. Procédé de fabrication d'une préforme isolante in-
cluant une masse de fibre de verre ressemblant a
de la laine, ladite laine de verre étant obtenue par
un gonflage extréme de la fibre de verre afin d'aug-
menter le plus possible le volume de la fibre de ver-
re, et un support de maintien de la laine de verre,
le procédé incluant les étapes consistant a :

- gonfler un brin de fibre de verre au moyen du
jet d'air généré par une buse, formant ainsi la-
dite masse de fibres de verre ;

- fournir ledit support pour la fibre de verre
gonflée ;

le procédé étant caractérisé en ce que le support
estformé par un filet réalisé dans le méme matériau
que la laine de verre et est défini par un brin de verre
non gonflé sous laforme d'un brin de fibres de verre,

15

20

25

30

35

40

45

50

55

la masse de fibres de verre et le filet étant mainte-
nus ensemble pour obtenir des formes géométri-
ques sans l'aide de colle et/ou de substances d'im-
prégnation, le support conférant a la préforme une
conformation correspondant a son utilisation, et en
ce que la préforme est obtenue en soufflant la fibre
de verre dans le filet constitué de brins de fibre de
verre.

Procédé selon la revendication 2, dans lequel le filet
est renforcé par un amidon.

Préforme isolante pouvant étre obtenue par le pro-
cédé selon la revendication 1 ou 2, incluant une
masse de fibres de verre ressemblant a de la laine,
obtenue par gonflage extréme de la fibre de verre
afin d'augmenter le plus possible le volume de la
fibre de verre, et un support de maintien de la laine
de verre, la préforme étant caractérisée en ce que
le support est formé par un filet réalisé dans le mé-
me matériau que la laine de verre et est définie par
un brin de fibres de verre non gonflé sous la forme
d'un brin de fibres de verre, la masse de fibres de
verre ressemblant a de la laine et le filet étant main-
tenus ensemble pour obtenir des formes géométri-
ques sans l'aide de colle et/ou de substances d'im-
prégnation de sorte que la conformation de la pré-
forme correspond a son utilisation et en ce que la
préforme a été obtenue en soufflantla laine de verre
dans le filet réalisé a partir de brins de fibres de ver-
re.

Préforme selon la revendication 3, caractérisée en
ce que le filet est compacté pour obtenir un tissu.

Préforme selon la revendication 3, caractérisée en
ce qu'au moins la partie du filet qui ne s'adapte a
aucune paroi réelle est renforcée par une substan-
ce choisie.

Préforme selon la revendication 3, caractérisée en
ce qu'au moins la partie du filet qui ne s'adapte a
aucune paroi réelle est recouverte d'une couche de
matiére de fagon empécher le passage de l'air de
I'intérieur de la préforme vers I'extérieur et vice ver-
sa.

Préforme selon la revendication 6, caractérisée en
ce que la couche de matiére est métallique.
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