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(54) Title: INSULATION PLATES WITH PROTECTION AGAINST ELECTROMAGNETIC FIELDS

(57) Abstract

An insulation plate (1) out of mineral
wool, for protection against detrimental en-
vironmental influence due to electromagnetic
fields has an electrically conducting layer (2)
on its surface, which preferably consists of a
perforated aluminum film. For connection to
form a wall lining, the layer (2) at its mar- 3

gin overlaps with adjacent insulation plates
or the electrical connection with one another
is effected with the aid of an electrically con-
ducting adhesive tape out of aluminum, the
entire shielding surface being connected to
ground therein.




WO 9922085 PCT/EP98/06368

Insulation Plates With Protection Against Electromagnetic Fields

The invention pertains to an insulation plate with protection against detrimental envi-

ronmental influence by electromagnetic fields.

Electromagnetic sources, like e.g. high-frequency transmitters (broadcasting, radar, mo-
bite radiotelephone network, industrial radiotelegraphy), high-voltage lines or different
kinds of antennae in high-frequency as well as low-frequency range can cause effects
detrimenta! to health to living beings as well as impairment of electronical systems, as
can e.g. be found in rooms with highly sensible measurement and control apparatus. The
fact that an accumulation of electromagnetic fields in increasing manner plays a part as
passible influence detrimental to health on the human body (so-called electrosmog), it
not only reflected by the continnous discussions and tests by famous institutes and other
organizations but also is increasingly manifested in regulations relating to emission pro-
tection legislation. These regulations stipulate limit values which are binding for those
erecting and operating locally fixed current supply means and transmission radio systems
with respect to electromagnetic radiation emission and/or the electromagnetic fields of

their systems.

In these reguiations a difference is made between high-frequency and low-frequency
systems, which on one hand relate o locally fixed transmission radio systems with elec-
tromagnetic fields in a frequency range from e.g. 10 MHz up to 300,000 MHz and on
the other hand relate to aerial lines and underground cables with a frequency of e.g. 50

Hz and a voltage of e.g. 1000 V or more. In addition, long-distance and overhead rail-
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way traction current lines including the transformer and switching stations with a fre-
quency of e.g. 16 2/3 Hz or 50 Hz and electro-transformation plants with a frequency of
e.g. 50 Hz and a primary voltage of e.g. 1,000 V or more are sources of electromagnetic
fields.

According to a pertinent regulation of the Federal Emission Act ¢lectric and magnetic
field strengths may amount to 32 times the limit for high-frequency systems, as long as
they are operated in pulsed operation, and low-frequency systems may reach twice this
value, when they do not total to more than 5 percent of a period of one day. This alone
shows that in spite of an existing regulation the persons living close to such plants and
installations still can be exposed to electromagnetic fields with comparatively high elec-
tric and magnetic field strengths and thus a demand for individual measurements for
protection against a possibly detrimental excess offer of electromagnetic fields for an

individual prevails in increasing manner.

This is aggravated by the fact that the amount of compatibility with respect to electro-
magnetism is under discussion also in professional circles, where partly the opinion is

held that the limits presently fixed are to high.

It is true that already more strict European pre-standards ENV 50166/1 and ENV
50166/2 for the European EMV regulations (electromagnetic compatibility regulations)

of the European Union are existing, however, they are not yet in force.

In the electromagnetic radiation spectrum a difference is made between high-frequency
and low-frequency fields. The effects of high-frequency and low-frequency fields onto
the human organism are different. Thus, e.g. sensible persons in the vicinity of overhead
lines / underground cables (low-frequency plants) frequently complain about not having

slept well.

But also high-frequency plants, like e g. locally stationary transmission radio systems and

mobile radiotelephone apparatus (e.g. handies), in their electromagnetic radiation under
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certain circumstances can be detrimental to health. Thus, e.g. a study of the Australian
Telecom a.o. states that an increased risk of cancer caused by the frequent use of
handies cannot be excluded. Moreover, it has to be noted that the important feature for
the biologic effects of high-frequency electromagnetic fields 1s the portion of energy
taken in by the human body. A dominant effect of the high-frequency fields is heating of
the tissue, as the major part of the absorbed energy is converted into heat (so-called
thermal effect). The determination of a limit value thus is based on energy absorption as

reference magnitude.

Like the location, also time is an essential factor of exposure of human tissue to electro-
magnetic radiation and in this respect whereabouts where people stay continually, like
e.g. residential buildings, hospitals, schools, kindergartens, places of work, playgrounds,
gardens and other places where people regularly stay longer, are of particularly rele-
vance. Thus, it is within the interest of the person staying there that the respective
buildings are protected against detrimental environmental influences of electromagnetic

sources - namely electrosmog.

Already, electrosmog protection systems are known in connection with a facade lining
(DE 297 00 422), in which for protection two or three metal tissue mats one positioned
on top of the other, with a total thickness of at east 10 to 15 cm are used. Herein, the
mats either directly are applied to the wall to be covered or are held by means of a ad-
hesive mortar layer or in case of a thermally insulated facade the mats are put on the
thermal insulation plates used herein and are held by a reinforcing glue applied thereon, a
plaster lining in addition being applied subsequently. Such a protection system having a
thickness of at least 10 cm requires special fixation measurements in order to guarantee
hold 1o the building wall, this in case of fixing anchors meaning thermal bridges. Fur-
thermore, a suitable and reliable setting of the mat ribs to the frequency of the incident

electromagnetic waves probably is very difficult.

In the Eurapean patent application EP 0 776 153 A2 a method for protecting rooms

against electromagnetic radiation is described, in which the rooms are plastered with a
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thin plaster layer of not more than 2 mm thickness out of gypsum, which contains at.
least 0.8 percent by weight of carbon fibers, the cemented thin plaster layer being con-
nected to ground in conducting manner. This process, however, does not include simul-
taneous equipment of the wall to be plastered, with a thermal insulation and by the ad-
mixture of the carbon fibers to the gypsum no definite alignment / orientatiog of the in-
dividual fibers is created, whereby only a limited shielding effect against electromagnetic

radiation is possible”

It is the object of the invention to permit an efficient protection against electromagnetic
fields using simple measurements of insulation technalogy. Therein, in addition to good
handling also quick, safe and simple assembly during realization of wall linings is to be

rendered possible.
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According to the present invention, there is provided
thermal insulation plate having integrated shielding
against detrimental envirommental influences due to
electromagnetic fieids, including an integral composition
having an insulation plate made out of mineral wool and at
least one electrically conducting layer applied thereon in
open manner, wherein said electrically conducting layer
includes woven metal wire cloth, perforated or punched
metal film, metal reinforcement or a fleece having

electrical conductivity.

In accordance with the present invention, protection
against disturbing electromagnetic fields is effected by.
an integral composite out of the insulation plate and an
electrically conducting layer applied thereon, which layer
is formed as fleece, eg., with metal threads, a perforated
or punched thin metal film, a metal reinforcement and/or
woven metal wire cloth or carbon fleece. Herein, it is
important that the electrically conducting layer is made
open to diffusion, namely for reasons of thermal
insulation technology of the insulating plates.

In accordance with a preferred further development, the
metal threads and/or the woven metal wire cloth,
respectively, are arranged with an aperture size of 1mm or

less and a wire/thread diameter of 0.1 to 1lmm.

MWmelb files\home$\mbourke\Reep\Speri\37490-98 - SPECI.doc 21/G8/02
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in further development of the invention it is provided that paramagnetic as well as dia-
magnetic and ferromagnetic materials can be used for forming the metal threads, the thin

metal film, the woven metal wire cloth and the metal reinforcement.

The insutation plates in accordance with the present invention can in assembled condi-
tion be mutuaily connected in conductive manner in the area of their cross joints using
adhesive tapes made from aluminum so that in the total of the wall lining a closed con-
ductive layer shell is created which acts as Faraday cage against the electromagnetic
fields. In order to make it effective, connection to ground is effected by a separate means

on the electrically conducting layer.

By applying a fleece with ¢.g. metal threads, a punched or perforated thin metal film or &
woven metal wire cloth, the demanded diffusion openness of the insulation plates of
mineral wool is guaranteed. Moreover, the layer solidly applied onto the insulation plate
by covering can act as formation of the insulation plate increasing grip, whereby the ad-
hesive properties e.g. of an adhesive layer or a plaster layer to the insulation plate can be

improved under certain circumstances.

Electrically connecting the individual insulation plates can also be effected in that the
electrically conducting layer applied protrudes in the marginal area of the insulation
plate, preferably in angle-side manner in a corner area, so that these protruding marginal

areas overlap with the iayers of adjacent insulation plates.

In order to ¢create an insulation plate for protection against detrimental electromagnetic
fields which range e.g. in a frequency range of 3 kHz to 40 GHz, a distance of the indi-
vidual metal wires, metal threads or metal strips of 1 mm turned out to be meaningful
depending on this frequency range, as this when converted corresponds to a wave length
of 300 GHz and less. For the efficiency of the shielding effect, however, also the diame-
ter of the individual metal wires, metal threads and/or metat strips. respectively, has to
be accounted for, which turned out to preferably amount t0 0.1 to 1 mm. As the manu-

facture of such a woven metal wire cloth in most cases is very expensive and as com-
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pared to a mineral wool plate is comparatively inflexible, the use of a carbon fleece or a
perforated or punched thin aluminum film is preferred. Alternatively, system offerers
have the possibility to achieve the electromagnetic shielding by a metal reinforcement.
However, also here a closed screen, i.e. a closed layer shell, must be created for guaran-
teeing the protective effect and for keeping the interior of this screen, ie. the inside

rooms of a building, free of disturbances.

In the following preferred embodiments of the invention will be described with reference

to the drawing. In the drawing:

Fig. 1 is a perspective view of an individual insulation plate for protection against
electrosmog with applied electrically conducting layer, of which only the pro-

truding marginal areas can be seen.

Fig. 2 is a perspective view of several insulation plates arranged one beside the next,

of Fig. 1 which in common arrangement form a wall lining.

Fig. 3 is a broken-down cross-sectional view of a typical construction of a thermal
insulation composite system for a facade, in which the insulation plate in accor-

dance with the present invention is integrated, and

Fig. 4 is section of a steep roof shown in perspective view, in which the insulation

plate in accordance with the present inveniion can be used.

Fig. 1 shows a single insulation plate 1 for shielding electrosmog which in the present
example consists of mineral wool and on the one large surface of which an electrically
conducting layer 2 is applied for shielding electromagnetic radiation, in perspective view.
Said layer 2 in a corner area has laterally protruding marginal strips 3 which in first place

serve as coniact area to adjacent insulation plates arranged in composition.
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In the present case, a perforated aluminum film serves as electrically conducting layer 2,
but also a glass fleece with metal threads, a carbon fleece or a woven metal wire cloth
can be used. Alternatively, however, a connection between the electrically conducting

layer and the insulation plate can be effected mechanically.

The material of the electrically conducting layer should be a ferromagnetic, paramagnetic

or diamagnetic or preferably an otherwise electrically conducting material, e.g. carbon.

In order to guarantee efficient shielding against electromagnetic fields in the frequency
range of 3 kHz to 40 GHz, the individual metal wires, metal fibers or metal strips de-
pending on this frequency range are arranged with a wire / thread diameter of 0.1 to 1

mm with a distance of 1 mm.

Fig. 2 shows how several insulation plates in accordance with the present invention can
be arranged one beside the next on an outside wall 4 as wall lining in order to obtain an
efficient shielding against electrosmog together with thermal insulation within a building.
Herein, the insulation plates are positioned on the outside walt with their electricaily
conducting layer 2, wherein the marginal strips 3 each come to lie under adjacent insula-
tion plates in overlapping position. Thus, automatically an overlapping of the individual
layers 2 results, serving for shielding against electrosmog, and simultaneously an anyway
closed shielding sheli over the entire building is obtained, which then in addition is con-

nected to ground, too.

The cross-sectional view shown in explosive representation, of insulation of a house wall
in Fig, 3 shows a thermal insulation composite system in which the electrically conduct-
ing layer 2, e.g a glass fleece 2 with metal threads, is applied onto the surface of the
insulation plate. Because of the open structure of said fleece, diffusibility of the entire
insulation plate 1 still is guaranteed. Even if it is shown in this figure, that the fleece 2
faces the facade wall, it nevertheless is possible that disposing of said fleece also is done

of the external surface of the insulation plate, i.e. between a plaster layer (5, 6) and the
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insulation piate. In the present case the plaster iayer consists of a basic plaster 5 with

reinforcement and a finished plaster 6, .

Fig. 4 shows a section of a steep roof in perspective view, where the insulation plate in
accordance with the present invention is used on the inside between rafters 8. In this
- embodiment the electrically conducting layer faces the inside of the room, an electrical
conduction betweerT the individual insulation platés 1 being effected in that the electri-
cally conducting layers of adjacent insulation plates across the rafters 8 are connected
with an electrically conducting adhesive tape 9. As can be seen from this figure, in such

case of use the laterally protruding marginal strips 3 can be done without.

For the purposes of this specification it will be
clearly understood that the word “comprising” means
“ineluding but not limited to”, and that the words
“comprise” and “comprises” have a corresponding meaning.

It will be clearly understood that, although a
nunber of prioxr art publications are referred to herein,
this reference does not constitute an admigsion that any
of these documents forms part of the common gensral
knowledge in the art, in Australia or in any other
country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Thermal insulation plate having integrated
shielding against detrimental environmental influences due
5 to electromagnetic fields, including an integfal
composition having an insulation plate made out of mineral
wool and at least one electrically conducting layer
applied thereon in cpen manner, wherein said electrically
conducting layer includes woven metal wire cloth,

10 perforated or punched metal film, metal reinforcement or a
fleece having electrical conductivity.

2. Insulation plate as defined in c¢laim 1, in which
the electrically conducting layer ircludes a paramagnetic,
diamagnetic or ferromagnetic material.

15 3. Insulation plate as defined im claim 1 or 2, in
which the insulation plates are integrally mutually
connected via electrically c¢onducting contact surfaces to
create a closed shielding shell from the insulation
plates.

20 4. Insulation plate as defined in c¢laim 3, in which
the electrically conducting contact surfaces are formed as
protruding marginal strips on the insulation plates.

5. Insulation plate as defined in claim 3, in which
an adhesive aluminum tape serves as the electrically

25 conducting contact surface for electrical connection of

‘ adjacent insulation plates.
6. Insulation plate as defined in any preceding
claim, in which the electrical conductivity of the fleece
is obtained by integrated metal threads.

30 7. Insulation plate as defined in any one of claims
1 to 5, in which the electrical conductivity of the fleece
is an inherent property of the material of the fleecea.

8. Insulation plate as defined in claim 7, in which

the material of the fleece is carbon.
e 35 9. Insulation plate as defined in any preceding
claim, in which the metal film is built as aluminum film.

1¢. Insulation plate as defined in any one of claims

\imelb_files\home$imbourke\Keep\Speci\§7490-96 - SPECI.doc 21/08/62
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1 to 9, in which the woven metal wire cloth or the metal
threads contained in the fleece have an aperture size of
Imm and a wire thread diameter of 0.1 to lmm.

11, Insulation plate as defined in any one of the

preceding claims, in which the electrically conducting
layer includes means for permitting connection to ground
thereof.

12. Insulation plate as defined in any one of the
preceding claims, in which the thermal insulation plate is
for lining a wall.

13, Thermal imsulation plate having integrated
shielding against detrimental environmental influences due‘
to electromagnetic fields substantially as herein
described with reference to the accompanying drawings.

Dated this 21st August 2002
ISOVER SAINT-GOBAIN

By their Patent Attorneys
GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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