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1
INSULATING ELEMENT FOR BUILDING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present 1nvention relates to an insulating element for
the thermal 1nsulation of buildings and more particularly for
the thermal insulation of the walls, ceilings and roofs
thereof.

Thermal isulating materials are available 1n a large
variety of types for buildings and underground structures,
technical plant and apparatus and on the one hand serve to
prevent losses of heat or cold and therefore energy losses or
on the other hand to prevent the undesired effects of heat or
cold as far as possible on the structure to be protected, be 1t
for preventing damage to thermally sensitive materials or be
it to prevent indirect effects of heat or cold, such as the
formation of condensate.

At the present time synthetic materials such as polyure-
thane foam or also mineral wool and more particularly fiber
glass, are utilized on a large scale as an insulating material.
Such insulating materials are not only relatively expensive
and mvolve for their production a greater or lesser quantity
of energy, but furthermore their production, processing and
disposal 1nvolve unavoidable impairment of the environ-
ment. It has turned out that for instance fiber glass as
frequently utilized for thermal insulation of walls, ceilings
and roofs of buildings decomposes in the course of time and
thus looses 1ts msulating action.

Mineral fiber materials, that 1s to say glass, stone or slag
fiber, are generally impregnated with phenolformaldehyde.
Formaldehyde and phenol cause a wide variety of
complaints, more particularly in the case of allergic persons,
for which reason their use in dwellings 1s to be avoided.

A particular problem 1s that fiber glass 1s frequently
damaged by cockroaches, which are difficult to combat.
There have been reports on cockroaches creeping through
the fiber glass insulation of district heating systems and
making their way into the buildings served thereby.

In the case of thermal insulation in dwellings the provi-
sion of uncontaminated air for the occupants 1s of great
importance, for which reason the material used for thermal
msulation should have a clean bill of health, should be
capable of diffusion and should be hygroscopic, that 1s to say
capable of avoiding extremes 1n the moisture content of
indoor arir.

There 1s therefore a requirement for msulating elements,
which while having a high msulating effect are simple and
low 1n price and may be produced, utilized and 1if necessary
disposed of taking environmental aspects mto account and
may be used while maintaining a healthy indoor atmosphere
for dwellings as well, for which reason the installation 1is to
be hygienic, capable of diffusion and hygroscopic.

A proposal has already been made to use sheepswool for
this purpose as an insulating material.

It has been shown by means of experiments that the use
of sheepswool 1s greatly superior to mineral wool as utilized
on a large scale presently for the thermal insulation of
buildings. Such sheepswool furthermore i1s available at a
substantially lower price; at present black sheepswool 1is
practically unsalable because 1t cannot be dyed. Sheepswool
1s extremely hygienic, 1s capable of diffusion and tempers
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the moisture 1n the atmosphere and 1s therefore particularly
suitable to provide good clean indoor air for dwellings. From
the environmental aspect as well sheepswool 1s one of the
raw materials to which there can be no objection as regards
processing, use and disposal so that there 1s no 1mpairment
of the environmental cycle.

As regards the aspect of fire prevention there are no
objections to the use of sheepswool as an 1insulating material
for buildings. When acted upon by a flame wool carbonizes
without self-sustaining combustion so that the fire 1s not
spread. Unlike the case synthetic insulating materials no
gases with a narcotic effect are produced. A further point to
be considered 1s that sheepswool when used as an insulating
material for building dwellings can generally be completely
enclosed by material which 1s hardly capable of burning.

For the practical use of sheepswool 1t 1s 1important to
produce 1nsulating elements which consist exclusively of it
in order to profit from the optimum properties thercof
without 1mpairment by the inclusion of other materials and
which are easy produce, simple to store and simple to ship
and more particularly are easily handled during installation.

SHORT SUMMARY OF THE INVENTION

One object of the present invention 1s to create such an
insulating element.

In order to achieve these and/or other objects appearing
from the present specification, claims and drawing, an
insulating element for the thermal insulation of a building
and more particularly for the thermal insulation of walls,
roofs and ceilings consists of a sheepswool fleece, which 1s
sandwiched between two layers of a needled non-woven
material consisting of sheepswool, the fleece and the non-
woven material being joined together by means of their own
fibers by needling to constitute a unit which may be handled
as such.

The word “needling” 1s used to mean a process 1n which
by stabbing needles 1nto the planes of the sandwich structure
transversely fibers of material are drawn from the one layer
and pulled 1nto the respective adjacent layer 1n order to join
the layers without the use of extrancous materials.

The 1nsulating material 1n accordance with the invention
1s particularly advantageous since the entire element consists
exclusively of sheepswool with 1ts high coefficient of ther-
mal 1nsulation, its self-extinguishing properties and its low
flammability. In this respect a particularly high thermal
insulating effect 1s achieved by the sheepswool fleece
because 1t prossesses a more particularly voluminous struc-
ture. A sheepswool fleece per se however not only has a poor
dimensional stability but furthermore 1ts surface 1s easily
damaged so that 1t 1s not easy to manipulate. It 1s only 1n the
sandwiched structure of the element mvolving the 1nclusion
of the sheepswool fleece between the two layers of a needled
non-woven material consisting of sheepswool and the con-
nection of these components by their own fibers using
needles that there 1s a stable and readily handled unit.

In this respect, dependent on the purpose of use, the
thickness of the 1insulating element may be varied by altering
the thickness of the fleece.

Such insulating elements can be suitably configured for
the respective application or for instance be designed with
combinable rectangular dimensions with graduations in
thickness for the construction of sheet-like mnsulating zones
on the walls of buildings, ceilings or roofs. The insulating
clement 1s more particularly simple to handle, if for instance
it 1s manufactured as a running length or a sheet able to be
cut to size with a thickness corresponding to the thickness of
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the desired respective insulating zone and for 1instance
warchoused 1n rolls with a range of graduated thicknesses.

The dimensional stability 1s improved 1n accordance with
a preferred embodiment of the mvention if the fleece 1s laid
crosswise, meaning that the fleece, 1n which the fibers
essentially have an alignment in one direction, and 1s so
arranged 1n at least two superposed layers that the fiber
directions of the two layers intersect each other. By needling
the layers they are fixed 1n such position.

Preferably the connection produced by needling between
the needle non-woven material and the fleece 1s limited to
selected connection zones, which are for instance generally
distributed like quilting seams so that the voluminous struc-
ture of the sheepswool fleece 1s preserved as far as possible.

Preferably, furthermore, the wool utilized 1s employed in
the washed condition and moreover 1t 1s possible for the
wool to be combed 1n order to 1improve its 1nsulating effect.

Further advantageous developments and convenient
forms of the invention will be gathered from the following
detailed account of one embodiment thereof 1n conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

The single FIGURE of the drawing shows an insulating,
clement consisting of a sheepswool tleece between covers
manufactured of needled non-woven material.

DETAILED ACCOUNT OF WORKING
EXAMPLE OF THE INVENTION

In this respect it 1s a question of an msulating element 60,
which 1s suitable for installation 1n any desired structure and
preferably 1n the form of a sheet or board for use as roof
insulation, which consists of a core layer 62 1n the form of
a horizontally cross-laid sheepswool fleece sandwiched
between respective layers 64 and 66 of needled non-woven
material or needled felt, also consisting of sheepswool. After
arrangement of the three layers they are connected together
by needling in a direction generally perpendicular to the
plane of the layers to constitute a unit which may be handled
as such. The needling operation means that the imherent
fibers of the material are pulled inwards transversely 1n
relation to the layers through the interfaces between the
layers as 1s for mstance diagrammatically illustrated taking
the fibers 68 as an example.

In order to maintain the high volume of the fleece struc-
ture the needling operation for connecting the three layers 1s
only performed in selected zone 70 which are generally
distributed 1n the form of quilting seams. Their parallel
arrangement in the FIGURE serves to simplity the view and
however any convenient arrangement would be possible, as
for 1instance 1n the form of crosses or rhombs.

Since the completed element consists exclusively of
sheepswool, the particularly advantageous properties of
wool are maintained and more particularly the access of air
to all parts of the element and the exchange of moisture is
possible.
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This sandwich insulating element 60 1s very firm and
dimensionally stable and may also be stocked 1n rolls.

Preferably the wool 1s washed prior to processing so that
the msulating action 1s improved as well. Furthermore, the
insulating effect may be enhanced by combing.

In accordance with a preferred method of production the
washed sheepswool 1s processed with a combing machine to
orve a continuous fleece sliver coming from the combing
machine, which downstream from the combing machine is
deposited on a belt, moving transversely in relation to the
exit direction of the fleece, 1n such a manner that the fleece
covers the breadth of this transversely extending band or belt
in a zig-zag manner. The fleece may 1n this case be deposited
of the lower layer of needled non-woven material. Depen-
dent on the speed of the transversely extending band the
result 1s then a “cross-laid” fleece constituting the core layer
62 of the nsulating element with a varying thickness. This
cross-laid fleece 1s placed between the layers 64 and 66 of
needled non-woven material or, respectively, atter the tleece
has been placed on the lower layer, the upper layer 1s put 1n
position and then the entire sandwiched structure i1s con-
nected together by needling to constitute a single unit.

What 1s claimed 1s:
1. An msulating element for buildings comprising:

a sheepswool fleece sandwiched between two layers of
needled non-woven material consisting of sheepswool,
the fleece and the needled non-woven material being,
connected together by fibers thereof to constitute a unait.

2. The msulating element as claimed 1n claim 1, wherein
said fleece 1s cross-laid.

3. The msulating element as claimed 1n claim 1, wherein
the connection produced by needling between the needled
non-woven material and the fleece 1s limited to selected
connection zones.

4. The 1nsulating element as claimed in claim 3, wherein
the connection zones are distributed generally in the form of
quilting seams.

5. An insulating element for buildings comprising:

a sheepswool fleece posttioned against at least one layer
of needled non-woven material consisting of
sheepswool, the fleece and the needled non-woven
material being connected together by fibers thereof to
constitute an unit.

0. The insulating element as claimed in claim 5, wherein

said fleece is cross-laid.

7. The insulating element as claimed in claim 5, wherein
the connection produced by needling between the needled
non-woven material and the fleece is limited to selected
connection zomnes.

8. The insulating element as claimed in claim 7, wherein
the connection zones are distributed generally in the form of
quilting seams.
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