Heat -refl ecting:-wal I'- paper or wall covering The invention relates to a
heat-refl ecting wall-papkr or wall covering having a supporting material of
paper or plastics which may be provided with adhesive and which has a thin
metal | ayer vapour-deposited on one or both sides and is covered with a
coating which appears transparent in the infrared spectral range but
colhgured in the visible spectral range.= #Such wal| coverings are used in
bui l di ng construction or in the heating art. A wall-papering strip is known
fromthe German Uility Mbdel 73 43 047 wherein an alum nium|layer is
applied to a layer of_rigid § In prder to enbel Lish the .outside of
the al umini um | ayer, 2S5 ERRLGQ DR NMBLU"RRRRL  OL WAL A COYETILE he sane
time, the outside of the alum njumlayer nay be provided with a protective
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| ower layer of paper. A netallized walT-paper of the type nmentioned above
i's known from tlzge yEdmmae ) cRdyéPeeapounideposfbedsSénandeadsr ddHH igidrld v
coated with a very thin layer of varnish which nay al so be coloured in any
desired tints. and is covered with a coating whigh'appears transparent

in the infrared spectral rangé but coloured in the visible
spectral range. Such wall coverings are used in bﬁilding
construction or in the heating art. '

A wall-papering strip is known from the German Utility
Model 73 43 047 wherein an aluminium layer is applied to
a layer of rigid foam. in order to embellish the outside
of the aluminiﬁm layer, this may be embossed with a pattern
and at the same time, the outside of the aluminium iayer
mey be provided with a protective varnishing'in order to
repel dirt adequately. '

A metallized wall-paper is described in the German
Patent Specification 677 123 wherein the metalliec upper
layer as well as the intermediate layer of paper connected
thereto are perforated in register to improve the permeability
to moisfure, while the two perforated comﬁosite layers
were attached to a further unperfcrﬁted lower layer of paper.

A metallized wall—paper of the type mentioned above |
is known from the @erman Patent Specification 800 857 and
was additionally coated with a very thin layer of varnisk
which may also be coloured in any desired tints.



The known wal | - paper's suffer fromthe comon di sadvantage, however, that
they do not render possible any optinmumreflection of the roomheat if they

are provided with coftours. If no colour is applied to the netallic |ayer,
however, then it is found that these netallic surfaces, which have a shiny
effect, are not accepted for the wall-papering of normal living roons for

aesthetic reasons. A heat-insulating mat®r+al which can be used for Iining
walls is known fromthe DE-A-19 55 953 or the CH A-516 053 wherein a thin
metal |ayer having a thickness of between 3 and 30 nmis vapour-deposited

on a supporting materi al The netal layer is coated with a thin coating
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- in the infrared spect’ral range. s dyelng prevents an effectiv
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t he adhesi on of the coatlng to the metal | ayer i s considerably reducCe
Furthernore, freom nbemddf Aliwing rfooms for aesthetic reasons.
A heat-insulating material which can be used for

lining walls is known from the DE-A-19 55 953 or the
CH-A-516 053% wﬁerein a thin metal layer having a thickness
of bétween 3 and 30 nm is vapour-deposited on a supporting
material. The metal layer is coated with & thin coating
having a thickness of between 1 and 5 pm. It is true that
if this coating consists of a material which is transparent
in the optically visible and infrared wavelength ranges,
thgn a satisfactory reflection of thermal radistion results
but the whole wéll covering has a metallic appearance which
is undesirable. If the coating is coloured, however,
then a selective absorption or r§fleetion at the insulating
material may be rginforced so that the insulating material
appears coloured in the visible spectral range but still
transmissive - even though to a restricted extent - in the
infrared spectral range. This dyeing prevents an effective
protection of the subjacent thin metal layer from corrosion,

however, and the adhesion of the coating to the metal layer

is considerably reduced. Furthermore, from the safety



point of view, theré& is a danger, with such an insulating material, that
the continuous netal |ayer may come into contact with |ines carrying
voltage as a result ©of which there is a considerable risk of injury on
touching the wall covering. Fromthe US Patent Specification 3 476 629, it
I's knowmn to make a netallized fabric or a fabric covered with a netal foi
porigis by allowing the fabric with the-rfetal |ayer to run over a cal ender
on which the netal layer is shredded into a plurality of pieces. A
heat-refl ecting, lamnated nmulti-layer web is known fromthe DE-A-28 28 576
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external |ayer on t e one ects t lation
transparent to WptleHi® rg%glght, must be nade froma sem conducting materi al
This material is extrerely expensive and, in addition, it leads to the
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known to make a metallized fabric or a fabric covered with
a metal foil poioug by allowing the fabric with the metal
layer to run over a calender on which the metal layer is
shredded into a plurality of pieces.

A heat-reflecting, laminated multi-layer web is known
from the DE-A-28 28 576 wherein a transparent synthetic
layer of resin is applied to an opaque supporting material
and thken a 1ayér of a semiconductor material which kreflects
IR rays but is transmissive in the visible range. In this
known wall covering, the problem of a coloured formation
of a heat-reflecting wall cove:ing'ié solved in that the
suppérting material is made coloured in the desired manner.
In this case, khowever, the external metal layer which reflects
infrared radiation must then be transparent. This means
that the external layer, whéch, on the one hand reflects
thermal radiation but is transparent to visible light, must
be made from a semiconducting material. This material
is extremely expensive and,'in addition, it leads to the
danger that the whole wall covering may conduct voltage

or current if this external layer comes into contact with

a line carrying voltage.



It is therefore the‘object of the present invention to provide a

heat-refl ecting wal | - paptr which can be produced at conparatively |ow cost,
has a high thermal reflection, can be nade appropriately col oured and does
not have any el ectri cal conduct|V|ty According to-the invention, this is
achi eved by the conbination of the followng features: a) the netal | ayer
whiich is thinner than 30 nm is applied Ho. t he supporting material, b) a
protective |ayer, which protects the nmetal |ayer from corrosion and serves
to facilitate adhesion and/or as a prinmer and which has a maxi num thi ckness
of afew|[err] (that is to say up to 10 [err], preferably a thickness of
about 0.5 [err], isTeppsitseborohe tReabbljertr ofclhe preset cartertion a
bi ndi ng agent which is IR transm ssive and/or a colour print containing
suck a bindi ntagrrdvide appéabdredlebtingowedli-papeaysinizh camdie produded
a thickness of a few 10 [err] which is largely transparent in the

wavel engt h r arafe domparativelypltowucosppehes eobdghke Fhermaie nafla ahitom,
range from0.4 to 0.8 [err], and d) the netal |ayer has hairline cracks
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applied to the supporting material,

b) a protective layer, which protects the metal layer
from corrosion and sérves to facilitate adhesion and/or
a8 a primer and which has a maximum thickneés of a few pm
(that is to say up to 10 pm), preferably a thickness of
about 0.5 pm, is applied to the metal layer, |

¢) a varnish containing a binding agent which is IR-
transmissive and/or a colour print containing such a binding
agent, is applied to the protective layer as a coating with
a thickness of a few 10 pm which is largely transparent
in the wavelength range from 4 to 20 pm but appears coloured .
in the wavelength range from O.4 to 0.8 pm, and

d) the metal layer has hairline cracks whichk make the
surface conductivity of the metal 1ayér practically ineffective.

It is known that, because of the high density of free
electrons, metai layers reflect electromagnétic radiation
even with layer thicknesses which are substantisally thinnef
than the wavelength of the radiation. The extent of the
reflection is correlated with the surface resistance of
the metal layer and no longer increases appreciably beyond

a surface resistance of 2 Ohms per square for 1 um{ )g £ 20 pm.



-8- This correspondé to a layer thickness of 14 nmfor alum nium the
vapour - deposited nmetal vhich is nost frequently used. In order to cover
other netals on the Bne hand and irregularities in the vapour-deposited

| ayer on the other hand, the layer thickness isselected up to 30 nm It
is true that layers with greater thicknesses are |ikew se possible but the
refl\eection is no | onger inproved w t=h &reater |ayer thicknesses. On the

ot her hand, greater |ayer thicknesses require nore nmaterial to be
vapour - deposi ted which only increases the production costs unnecessarily.
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greater layer thicknesses. On the other hand, greater

layer thicknesses require more material to be vapour-deposited

whick only increases the production costs unnecessarily.

As a result of the selection of an extremely thin metal
layer with a layer thickness up to 30 nm, on the one hard
agsurance is provided that a maximum'reflection of thermal

- radistion is obtained, on the other hand the whole wall-paper

or whole wall covering is in no way appreciably stiffened

by the metal layer but remains extremely flexible as usual

in wall-papers hitherto known, so that such wall-papers

can be handled easily. Thus a minimum expenditure on
material as well as a ﬁall-paper which scarcely differs

from those hitherto known in its behaviour when fixing the
wall-paper is obtained with maximum reflection capacity.

Moreover, with a thickness of the metal layer going
beyond thaf given, assurance would no longer be provided,
to an adequate extent, that the layer would bé.broken up
into numerous small islands during the pressing and rolling
of the wall-paper or the wall covering or in a separate

stretching or deformation process of the supporting material.



This is actually necessary, because such a netal |ayer originally has such
a high condutivity for Iom#frequency a.c. voltages and d.c. voltage that
there is a great danyer if a wall covering which is thus equipped

accidentally cones into contact with the lighting circuit. In the case of
the wal | - paper or wall covering according to the invention, therefore, in
order to prevent electrical short- Ci#c9Qi &s, the supporting foil is

extended, after the application of the netal |ayer, by a follow ng
stretching or deformation process so that the surface conductivity of the
nmetal |ayer becones practically ineffective as a result of the hairline
cracks forned This Hs caebelly netessseyaudbecausensugh laametals agar br oken
up into extrenmely small islands by the hairline cracks. The deformation
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al t hough the supporting foil is extended, after the application of
the metal layer, by a following stretching or deformation
process so that the surface conductivity of the metal layer
becomes practically ineffective as a result of the hairline
cracks formed in the course of this, because the metal
layer is then broken up into extremely small islands by the
hairline cracks. The deformation process of the supporting
foil is preferably only carried out when at least the protective
layer has been applied to the metal layer, because the
protective layer must be applied very thinly, which is
difficult after the deformation process. If a polyester
layer is used as a protective layer, the dielectric strength
is abeve 100 V/um. Thus a wall-paper is obtained which
renders possible an optical reflection of thermal radiation,
does not differ inlany way from previously known wall-papers
with regard to stiffness and which, in contrast to the
metallized wall-papers hitherto known does not involve the
risk of eleectrical short-circuits.

As a result of the tearing of the thin metal layer,

the effect is also achieved that the wall-paper as a whole
becomes permeable to water vapour.. Therefore, although

it has a reflection of the thermal radiation of more



it has a reflection of the thermal radiation of nore -10- than 60% such
a wal | - paper does not a®t as a steambarrier but pernmits a noisture
exchange with the wadll behind it. As a result, a room atnosphere is created
as with the wall- papers hitherto usual. The thickness of the protective

| ayer, which also serves to facilitate adhesion or as a prinmer for the
vargish or the colour printing, is setel@en so that it becones largely free
of pores as a result of repeated varnishing or repeated colour printing, in
order to prevent the corrosion of the netal layer but is stil
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[err]. The ["ayer may consist o ndi ng- agent naterials as are
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fitting a wall" Covering is the aesthetic inprovenent of the wall or
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which originally has a netallic effect, :
or the colour printing, is selected so that it becomes
largely free of pores as a result of repeated varnishing or
repeated colour printing, in order to prevent the correosion
of the metal layer but is still satisfactorily transparent
over the whole spectral range of importance for the thermal
radiation. |
The thickness of the protective layer should be as
small as possible and should not be selected as more than

a A /4 layer for the shortest relevant IR wavelength.

A layer thickness in the region of @.S pm has proved particularl)

favourable. It should not exceed a few pm. The layer
may consist of the same binding-agent materials as are used
for the varnishing, for example poiymethacrylate.

The main reason for fitting a wall covering is the

aesthetic improvement of the wall or ceiling. Other functions,

even if these lead to considerable improvements in quality
or savings in energy, as in the present case, should not
impair the appearance or should scarcely do so. 4cecordingly,
the wall covering, which originally has a metaliic effect,
must be able to be provided with a colour which can be

setdected freely. Conventional wall paints are, however,



must be able to be provided with a colour which can be selected freely.
Conventional wall paintd are, however, - 11 - conposed of binding agents
whi ch, on the one hahd have strong IR absorption bands and on the other
hand are applied in a |ayer thickness which is uncontrolled and contain

pi gments, the selection and size of which depends only on visual criteria.
Therefore, these paints have an absorbitd effect in the thermal radiation
range, they are, so to speak, black and cold. In order to obtain the high
heat reflection and hence the effect of a netallized wall covering which
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[err], suck layers have a total IR absorption of I'ess than 10% For the
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Proment and hence the effect of a metallized wall covering which
inereases comfort or saves heating costs, the colour applied
with the wvarnish or the colour printing must be largely
transparent in the wavelength range from 4 to 20 um. This
is achieved by binding agents which have little or no absorption
in this range and in which colouring matter is dissolved
which is likewise transparent in this spectral range.
Polymethylene of diazo methane, low-pressure polyethylene,
high-pressure polyethylene, isomerized rubber (cyclized rubber),
various sorts of polyesmide, low-molecular mcrylates etc.
are known as examples of binding agents which are transmissive
in the IR rangé. | In a layer thickness of 10 pum, suck layers
have a total IR absorption 6f less than 10%.

For'tﬁe colouring or printing of. the layer of binding
agent forming the varnishing or the colour printing, colouring
agents should be used which are transpafent in the IR
spectral range, such as alizarin or azo dyes. If pigment
particles are used in the layer of binding agent to form
a priming coat, then, if possible, all the pigment particles

should have a diameter which is smaller than 1 um. A size

distribution of pigment particles wherein the pigment



particles are used in the |layer of binding agent to forma primng coat,
then, if possible, all t‘he pignment particles should have a dianeter which

is smaller than 1 [efr]. A size distribution of pignent particles wherein
t he pi gnment -12- dianeters have a Gauss distribution of 0.35 [err] has
proved suitable, for exanple. The ratio of binding agent to pignent

conponents shoul d be as high as possiblBand the |ayer thickness of the
varni shing or of the colour printing should be sel-ected as thin as
possi bl e. Preferably, such a layer thickness and such a ratio of binding

agent to pignment conponent are selected that, on aver aboyt two | ayers
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previously described can lead to various col'our effects in the optical
range which rgndaarPenSickinegs faia rapshi Adrdteedem bindingcakeuti ©¢ pigment

desi gn. O the alternatives varnishing and colour printing, the latter
process is prebapoblentsardaleldetad ithaty omtavenage, about two layers
of pigment particles are loosely embedded in the binding
agent, so that a high transparency of the varnishing or
of the colour printing reéults in the whole relevant IR
range. Any substances which do not themselves have any
IR mélecule resonance may be used as pigments. Such resonances
appear, for example, in organic substances with radicals.
Inorganic pigment substances such as T102 for example, are
particularly suitable.

Cooperation of the coloured pigments with the colouring
by means of soluble colouring agents in the layer of binding
agent in asccordance with the idea previously described can
lead to various colour effects in the optical range which
renders possible a far-reaching freedom in the colouring
design. Of the alternatives varnishing and colour printing,
the latter process is preferable so that the printing methods
usual in wall-paper manufacture can be further utilized.

The visible side or top may be given any desired design
without a metallic appearance occurring as in the former
heat-reflecting wall-papers. The effectiveness of the
high reflectivity in the wavelength range from 5 to 25 um

is not or not substantially impaired by this printing.



usual in wall-paper manufacture can be further utilized. The visible side
or top may be given any ‘desired design without a netallic appearance

occurring as in the forner heat-reflecting wall-papers. The effectiveness
of the high reflectivity in the wavelength range from5 to 25 [err] is not
or not substantially inpaired by this printing. -13- Different col our

tin{s and patterns can be produced im d#e=or nore printing operations wth
a suitable selection of colour pignents and sel ection of col oured binder. _
The present invention is further based on the idea that the heat-reflecting
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wal | - paper wherein the supporting material conSists of a thin special paper
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protective |ayer and the varnishing or the colour printing are applied and

wherein the suppbréof npolitical economic use if such a wall-paper or such
a wall covering is in fact accepted by the consumer. This
can only be achieved if such a wall-paper can be hung by
conventional paper-hanging methods, that is to say without
special expense and without cdst-intensive methods, as for
example without the need for a special adhesive and 8o can
be hung cheaply and if such a wall-péper or such a wall
covering can be printed with the usual printed designs so
that the consumer's wishes can be met. These requirements
can be met, in particular, by a heat-reflecting wall-paper
wherein the supporting material consists of a thin special
paper which is covered with a thin primer coat to which the
metal layer, the protective layer and the varnishing or
the colour printing are applied and wherein the supporting
material is applied to a wall-paper by means of & bonding
adhesive. Such a wall-paper can easily be handled by
conventional wall-papering methods. Faurthermore, the
outside of the wall-paper can be printed with'conventional
printed designs by conventional printing methods. Both
characteristics make fhe wall-paper more acceptable to the

consumer so that it is used economically and leads to the

desired economic result by saving heating energy. As a



material is applied'to a wal]-paper by nmeans of a bondi ng adhesi ve. Such
a wal | -paper can easily e handl ed by conventional wall-papering methods.
Furthernore, the outside of the wall-paper can be printed with conventi onal
printed designs by conventional printing nethods. Bot h characteristics
make the wal | - paper nore acceptable to the consunmer so that it is used
ecogonmically and | eads to the desired ecOfforic result by saving heating
ener gy. As a - 14 - result of the fact that the wall-paper can be
printed with conventional printed designs, a wall-paper is provided which
causes the sane feeling of pleasure as ggeg |l - papers hi&ggrto known but

t
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| ayers has al rqughy, been tried out successfully in practice. During the

devel opment of the wall-paper according to the invention,
If colour printing is used, the printing operation

should be carried out on the special paper before the bonding
to the ordinary wall-paper is effected.

In order to render poessible handling of the wall-paper
as far as possible by the means kitherto known, the ordinary
wall-paper is selected in the order of magnitude of 100 to
200 g/m2, the metal-coated thin special paper in the order
of magnitude of 10 to 50 g/’m2 and the intervening layer of
paper adhesive is applied in a thickness of the order of
magnitude of 10 pm. This combination of layers has already
been tried out successfully in practice. During the
development of the wall-paper according to the invention,
it was found that the bonding layer, which originally only
served the purpose of sticking the ordinary wall-paper to the
supporting material, is of such a nature that it additionally
takes over the following functions:

1. The bonding layer, which consists of polyvinyl
chloride for example and, in the finished wall-paper, connects
the ordinary wall-paper to the special paper and lies in
the mechanically neutral zone, is preferably made soft so

that the bonding layer promotes the pliability and flexibility



it was found that the bonding | ayer, which originally only served the

pur pose of sticking the "ordinary wall-paper to the supporting material, is
of such a nature that it additionally takes over the follow ng functions:

1. The bonding | ayer, which consists of polyvinyl chloride for exanple and,
in the finished wall-paperconnects the ordinary wall-paper to the special
paper and lies in the nmechanical ly neuft fibar zone, is preferably made soft so
that the bonding | ayer pronotes the pliability and flexibility -15- of

t he wal | - paper during t he hangi ng. As a result of this, even an anateur

the Qﬁf?aﬁ)f‘éz keeZav?%%}rp%”gi?fo%ﬂ@sins“%ﬁ Repiney or A4 i TSR0 1415,
chem cal compdtte o ARERETH o BR Aok, 3@?‘%“%@%%&&%?%%%@4 e%i‘ghwt

t he net al Iangi FRRF rosi on by al kal i ne conponents energing fromthe
wall. If roonsare eqde%ped with such a wall -paper, the cold veil is

avoi ded (see Ener gi$s t 2 u h%ﬁﬁ ol M
fur Wrtschaft und %/e eh?p?ﬁygjégggﬁbgPa ghh'%@%%ﬁ?l cl%la%/sc%sor bﬁ{%ﬂe

oy e 1 e o gt ok e o, e S man o
of the wall-paper is prevented.

3. As a result of the chemical composition of the
bonding adhesive, the bonding layer protects the metal layer
from corrosion by alkaline compoﬁents.emerging from the
wall. ' |

If rooms are equipped with such a wall-paper, the
cold veil is avoided (see Energiespartips Volume 2,
published by the Bay. Ministerium fir Wirtschaft und Verkehr
in September 1978).

Outside walls absorb the body heat of thefeccup#nts,
according to their surface temperature and their emission
behaviour. If this heat is refleéted by the wall-paper,

a rgdiation climate results in the room which meets the
. comfort conditions at a low room temperature.

This faét has considerable economic significance and
makes it possible to lower the air and room temperature of
heated rooms by at least 2 to 5°C without undesirable
physiological effects.

According to publications which are generally accessible,
the lowering of the room temperature by 3°C leads to a
saving of about.18% in heating material, which is important

in present times.



a radiation climate results in the roomwhich meets the confort conditions
at a low roomtenperature. This fact has considerabl e econonic significance
and nmakes it possiblé to lower the air and roomtenperature of heated roomns
by at least 2 to 50 without undesirable physiological effects. According to
publications which are generally accessible, the lowering of the room
tenmperature by 3C | eads to a saving of 6ot 18%in heating material, whi ch
is inportant in present tines. -16- A particularly pleasant roomclimte
is provided as a result of the fact that the netal |layer is made so thin
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through a thi rgbsdsapnd egbogfggnyaﬁguﬁimalI-paper constructed according to

the The invention will be explained in more detail below
with reference to preferred examples of embodiment illustrated
in the drawing. In the drawing:

Figure 1 shows a sectional view through a first form
of embodiment of a wall-paper constructed according to the
invention.

Figure 2 shows a sectional view through a second form
of embodiment of a wall-paper constructed according to the
invention and

Figure 3 shows a sectional view through a third form
of embodiment of a wall-paper constructed according to the
invention.

In Figure 1, a wall-paper is illustrated wherein =
very thin metal layer 2, which is preferably vapour-deposited,
is applied to a supporting material 1 which preferably
consists of a paper material. The lamiﬁated material
formed from the supporting material 1 and the metal layer 2
applied thereto, is preferably processed mechanically, for
example by stamping, before the further processing, in such
a manner that the metal layer 2 is broken up into as many
small islands as possible. Then a thin protective layer

of varnish 3 is applied to the metal layér 2. Then the

actual varnishing 4, in which colouring agents may be



i nventi on.

nmet al

In Figure 1, a wall-paper is illustrated wherein a very thin
| ayer 2, which is preferably vapour-deposited, is applied to a

supporting material t which preferably consists of a paper material. The
| am nated material fornmed fromthe supporting nmaterial | and the netal

| ayer 2 applied thereto, is preferably processed nechanically, for exanple
by st-anpi ng, before the further processiMfig=in such a manner that the netal

| ayer 2 is broken up into as many snall islands as possible. Then a thin
protective |ayer of varnish 3 is applied to the netal |ayer 2. Then t he
actual varnishjn rin ents_m -17- dissolved in

a bi ndi ng age
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e the room and does not heat the walls. Thi s
#ggé#kﬁgggéfﬁg%ﬁér by the fact that the | am nated wall - paper
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as illustrated in Figure 2. his Figure, the layers 1 to shown

in Figure 1 argn dgise W@l Ed &Y €Ré' 8oBRANENAJ doelst M dutTElE walld o 14This

effect can be reinforced further by the fact that the
laminated wall-paper material constructed as shown in Figure
1 with the layers 1 to 4 is épplied to an embossed, burled
or corrugaged thermally insulating web 15 which includes
alr spaces and carries a lsyer of adhesive 26 at the attachment
side, as 1llustrated in Figure 2. In this Figure, the
layers 1 to 4 shown in Figure 1 are desigﬁated by corresponding
reference numerals 11 to 14.

The support 17 to which the insulating'wéb 15 is applied
may also, according to the example of embodiment in Figure 2,
consist of a laminated material which consists of a supporting
material 21, a metal layer 22 applied thereto and a varnishing
23, the adhesive layer 26 for applying the wall-paper or the
wall covering to a wall being provided at the free side
of the supporting material 21. Thus the system shown in
Figufe 2 practically consists of two layers of the composite
material consisting of the layers 11 to 41 or 21 to 23,
which are connected to one another by an embossed, burled
or corrugated intermediate support 15 of paper or plastics
material which includes air or gas spaces. In this case,

it is obviously not necessary to provide the layers of this

composite system facing inwards towards the wall with the
varnish coating 14 having an optical effect. I'rom these



The support 17 to which the insulating web 15 is applied nmay al so,
according to the exanpl €,of enbodiment in Figure 2, consist of a |aninated
material which consists of a supporting material 21, a netal |ayer 22
applied thereto and a varni shing 23, the adhesive |ayer 26 for applying the
wal | - paper or the wall covering to a wall being provided at the free side
of \{he supporting material 21. Thus=t®@ system shown in Figure 2
practically consists of two |ayers of the conposite material consisting of
the layers 11 to 41 or 21 to 23, which are connected to one another by an
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the wall is also Stﬁ&é}ﬁﬁﬁ@'éf ésérﬁaiffpasxrn_aaa&ﬁfoeah%wa ; RARA11-

descri bed above, a paper or a wall“coOvering with a col oured coating

i's provided Wigb®asr da 'walECEbPErOhg! RitRdaaAtodbuded Ron tiing) K %prdvided
wal | - papers wi't h a col oured coating hitherto known had, at nost, a

reflection of yiieH Mdfich aképDeetion16% IR tedhaticarioddmere tifan HGOX.
wal | - paper according to the invention is illustrated in Figure 3 wherein a
thin layer of Themalb+papers @ithsaapplouretiocaating hithartid known had,
at most, a reflection of the IR radiation of 5-10%.
A form of embodiment of the wall-paper according to
the invention is illustrated in Figure 3 wherein a thin
layer of a special paper 31 is applied to an ofdinary wall-
pper 37 by means of a layer of bonding adhesive 38.
The special paper is covered with a coat of primer 39 at
its side remote from the layer of bonding adhesive 38. A
thin metal layer 32, for example of aluminium, is vapour-
deposited on the primer coat or the metal primer coat.
Applied to the metal coat 32 is a thin protective layer
of varnish 33 to which the varnishing 4 is then applied.
As already stated, the varnishing can be formed by a single-
colour or multi-colour colour printing, in which case the
protective layer of varnish 33 serves as a primer for this
colour printing.
An example of an embodiment for a preferred construction
of whll-paper will be gi#en below, the layer sequence a-g
being given from the inside to the outside of the wall-ﬁaper:

a) Base of baéking paper with a thickness of 150 g/ha,



paper 37 by neans of a layergof bonding adhesive 38 The speci al paper is
covered with a coat of ﬁﬁlner 39 at its side renote fromthe |ayer of
bondi ng adhesive 38.* A thin netal |ayer 32, for exanple of alumnium is
vapour - deposited on the priner coat or the netal prinmer coat. Applied to
the netal coat 32 is a thin protective.layer of varnish 33 to which the
vahgi,shing 4 is then applied. As already19tated, the varnishing can be
formed by a single- colour or nulti-col our col our printing, in which case
the protective |ayer of varnish 33 serves as a prinmer for this colour

printing. An exanpl an odi t for,a preferred_constructi.on

wal | - paper will é; %R/ P&y@@hgégﬁéneg RoJ yyanyd thkﬂ?#%?ﬂﬁ#?ﬂ
inside to the 03; of th II-paper a) Base of backing paper with a

t hi ckness of tﬁi§kﬁ b& tayer of bondi ng adhesive of polyvinyl
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d) Aluminium layer with a thickness of 20 nm,
e) Varnish coat of PVC copolymer with a thickness of
- 0.5 pm,
f£) Coat of varnish with a layer of binding agent of
polymethacyrlate with a thickness of 2Q.um. T102 pigment
particles were dispersed in the layer of binding agent and
had a diameter of less than 1 pm. The ratio by weight of
binding agent to pigment particles was 50%.
g) The coat of varnish was printed with an alizarin

dye penetrating into this with a thickness of 2 um.
Claims |

1. A heat-reflecting wall-paper or wall edvering with
e supporting matefial 1, 11, 21, 31) 6f paper or plastics
material possibly provided with adhesive, which supporting
material has a thin metal layer (2, 12, 22, 32) vapour-
deposited on one or both sides and is covered with a coating
(4, 14, 34) which appears transparent in the infrared spectral
raenge but coloured in the wvisible spectral range, characterised
by the combination of the following features:

a) the metal layer (2, 12, 32), which is thinner than
320 nm, is applied to the supporting materisal,



ticles were dispersed,in tshe | ayer of binding agent and had a di aneter
less than 1 [err] = The ratio by weight of binding agent to pignent
ticles was 50% g) The coat of varnish was printed with an alizarin dye
etrating into this with a thickness of 2 [err] CI mmlﬂlllﬂlmmumL
efl ecting wal | -paper or wall coveri Wth a I (1,
31) of paper or plastics materi al OSSIb|y prOV|ded w t i* adhesi ve,
h supporting material has a thin netal |ayer (2, 12, 22, 32) vapour-
osited on one or both sides and is covered with a coating (4, 14, 34)

o, SPEERT S LML S o SR ShRgRrd e gty B phatrad Rsen

fhe visible spectra ran

ﬂbllomnng featgrgﬁicgheggeogeq@ dmyer (2, 12 32), which is thinner than
0 nm is applied to the supportlng mat eri al , -19- b) Layer of bonding

Fadhesi ve of pol yvingh g b@&hiepﬂﬁérEbﬁfhdi%%ﬁﬁeﬁieéﬂsﬁﬁﬁt]pébe@pﬁqmﬂ
rpaper of noisture-resistant paper with a weight of 50 [err] and with a
varni sh coat ofe Bkt cog05ONRY/miDpinde dviititeretvaimish aco it cbNeF¥Cotobol ymerr |
'd) Alum niumlayer with a thickness of 20 nm e) Varnish coat of PVC

copol yner wit happlhedktheredb Wwi%th e rfifRndxmtonf1Vvarmnsh with a | ayer of.
bi ndi ng agent of pol ynethacyrlate with a thickness of 20 pm [err]

pi gnent d) Aluminium layer with a thickness of 20 nm,

e) Varnish coat of PVC copolymer with a thickness of
0.5 pm, _

£) Coat of varnish with a layer of binding agent of
polymethacyrlate with a thickngss of 20 um. 'Tioa pigment'
particles wefe dispersed in the layer of binding agent and
had a diameter of less than 1 um. The ratio by weight of
binding égent to pigment particles was 50%.

'8) The coat of varnish was printed with an alizarin
dye penetrating into this with a thickness of 2 um.

Claims |

1. A heat-reflecting wall-paper or wall covering with

a supporting material (1, 11, 21, 31) of paper or plasﬁics
material possibly provided with adhesive, which supporting
material has a thin metal layer (2, 12, 22, 32) wvapour-
deposited on one or both sides and is covered with a coating
(4, 14, 34) which.appears trangparent in the infrared spectral
range but coloured in the visible spewctral range, characterised
by the combination of the following features: |

a) the metal layer (2, 12, 32), which is thinner than
30 nm, is applied to the supporting material,



particles were dispéersed in jhe |ayer of binding agent and had a di aneter
of less than 1 [err] e ratio by weight of binding agent to pignent
particles was 50% g) The coat of varnish was printed wth an alizarin dye
penetrating into this wth a thickness of 2 pm Oa”m" | ecting
wal | - paper or wall covering with a suppQrting nmater qu"1| ” 1) of
paper, or plastics material possibly pr déd with- adhesivd, Whi&h =
supporting material has a thin nmetal layer (2, 12, 22, 32) vapour-
deposited on one or both sides and is covered with a coating (4, 14, 34)

whi ch appears transpgarent.,..| | d,gpegkr akzRa Uts . uged in
the visible spectr?ﬂ Fﬁ%ﬁgﬂééégiéiiéfééd(%y ?%é égszﬁg??o%e%?bt g%
followi ng fea , I f&pr AN kS ot b an
30 nm is app&’%&ﬁtcga%ﬁeeh?t%?t#g na%é%‘?a%;grrggégg\-,\%)a gbpraota_gc&??\r/ﬂayer
(3, 13, 33) Whieh 13¢/a4RS ddhd¥ 8 dnd /6r "BE 24 pRYAET! BAY WRAERS e and as a

nmeans to facilitate adhesion and/or as a priner and which has a nmaxi num

thi ckness of gakdWunt tHickresWf efl téw! i@, "Bsabphaied ¢3, thd, medal Qayer
coat of varnish (4, 14, 34) containing a binding agent which is

| R-transm ssi (@,an@,033) ,col our printing containing such a binding agent is
applied to the protective layer (3, 13, 33) as a coating wth a thickness
of a few 10 [err] @) & saat R varnisly (4anthar 34D contedniangeleebimding

ageht which is IR-transmissive and/or a colour printing

containing such a binding agent is appiied to the protective
layer (3, 13, 33) as a coating with a thickness of a few
10 um and is or are largely transparent in the wavelength
range from 4 to 20 um but appears or appear coloured in the
wavelength range from O.4 to 0.8 um, and |

d) the metal layer (2, 12, 32) has hairline cracks
whieh make the surface conductivity of the metal layér (2)

practically ineffective.

2. A wall-paper as claimed in “laim 1, characterised
in that the coat of varnish (4) or éhe'coiour printing
contains colouring agents which are dissolved in the binding
agent and which are only absorbing or reflecting in visible
light.

3. A ﬁall-paper as claimed in :laim 1 or 2, characterised
in that the coat of varnish (4) or the colour printing contains
pigments which are embedded in the binding agent and which

have a coloured effect in the visible range in known manner.



range from4 to 20 [err] but,appears or appear coloured in the wavel ength
range fromO0.4 to 0.8 pn, and d) the netal layer (2, I

cracks which make the surface conductivity of the met al |

practically ineffective. 2. A wall-paper as clained in ' ll "”l ""“
characterised in that the coat of varnish (4) or the coleurc Pl *
contai ns col ouring agents which are di 23otved in the bi ndi ng agent and

whi ch are only absorbing or reflecting in visible light. 3. A wall-paper as
claimed in laiml or 2 characterised in that the coat of varnish (4) or
the colour printin ta| nment s re_enbedd Ln the bin

agent and whi ch hav ﬂﬁ gﬁB%Ffﬁﬁtm?ﬁlpﬁg 3?3 °&dﬁ§§ 41%&%%&3r¥% 3»
manner o
character|sed%ﬁ?qﬁﬁﬁé%#ggi gﬁ'eé%? ﬁik?%ﬁ? aggiﬁiﬁ %@ghgga:B%fﬁééb

the colour prigyd ocﬂi’c#@%ﬁ%%&twﬂo% ﬁi‘ih%lih? C%‘f%e”'s%i%ﬂ&{‘dof

sel ecti on of suUi t e coloured brnd e printing operatlons.
5. A wal | -papggy t&ié'é@fb tshsn@ £hE® skl tionC b3 a&ﬁ%ww in
that the supporf?%b materi a (€f€m€é applied to an enbossed, burled or
corrugat ed velpdilduredbLiaerdsi £4Sonk bbema%l ?rm%uhgt 'o%x*’&i‘li‘i‘iﬂﬂ and

I ncl udes air spaces and which carries a |layer of adhesive at the attachnent
side. 6. A wall-paper as clained in one of the Clains | to 5,

5. A wall-paper as claimed in one of the Claims 1 to &,
characterised in that the supporting material (11) is
applied to an embossed, burled or corrugated web (15), which
consists of thermally insulating material and includes air

spaces and which carries a layer of adhesive at the attachment

side.

6. A wall-paper as claimed in one of the Claims 1 to 5,
characterised in that two or more layers, eack consisting
of a laminated arrgngement as claimed in Claim 1, are
connected to one another by embossed, burled or corrugated
intermediate supports (15) of paper or plastics material,

which include alir or gas spaces.

7. A wall-paper as claimed in one of the Claims 1 to 5,
characterised in thét the supporting material (31) consists
of a thin special paper which is covered with a thin coat
of primer (39) to which the metal layer (32), the protective
coat of varnish (33) or layer of colour printing and the
coat of varnish (34) or the colour printing are applied,
and that the supporting material (31) is applied to a baéking
wall-paper (37) by means of a layer of bonding adhesive (38).



characterised in that two or,nore |ayers, each consisting of a |am nated
arrangenment as claimed ihh Caim1l, are connected to one another by
enbossed, burled or torrugated internedi ate supports (15 of er or

pl astics material, which include air or gas spaces. 7. ﬁfﬁ M[HHI“
claimed in one of the Clains | to 5, characterised |n t

materi al (31) consists of a thin specra22paper which is covered with a thin

coat of .primer (39) to which the netal layer (32), the protective coat of
varni sh (33) or layer of colour printing and the coat of varnish (34) or

st LT e P Bl
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(38) is of th nagnlt err paper” ‘as

claimed in C fazrne?n@rsﬁae Cféreeieété&dmnthaabrhae wﬁagximwlmom 10

adhesi ve (38) consrst ﬁé) a |layer of plastics material which makes the

conbi nati on oftgd e fdethé ofiftervegiag 1agedUpFo bondingisdliedive1(38)
and t he backi ng mall-paper (37) flexible as a result of its resilience,
reduces the irifd aofrethe i dpdemdoPrmagnisude of 10 pm thick.

9. A wall-paper as claimed in Claim 7"er 8, characterised
‘in that the layer of bonding adhesive (38) consists of a
layer of plastics materlal which makes the combination of
layers of paper consisting of the supporting material (31)
and the backing wall-paper (37) fiexible as a result of
its resilience, reduces the inflammability and protects
the metal layer (32) from alkaline components emerging from

the masonry.

10. A wall-paper as claimed in Claim 9, characterised
in that the layer of plastics material consists of poly-
vinyl chleride.

11. A wall-paper as claimed in one of the Claims 1
to 10, characterised in that the protective layer (3) has
a thickness of about 0.5 um.

French Claims

1. A wall-paper or wall covering which reflects heat,
comprising a support (1, 11, 21, 31) of paper or of
synthetic material, possibly provided with an adhesive,

coated by metallization on one or both sides with a thin



the nmetal layer '(32) from al kaline conponents energing fromthe masonry.

10. A wal | -paper as claityed in daim9, characterised inm that the lTayer of
pl astics nmaterial cofsists of poly- vinyl chloride. 11.

clainmed in one of the Clains | to 10, characterised in tﬁmmmllmmumlme
| ayer (3) has a thickness of about 0.5 [err] French Cainms 1¢ A wail | Spaper
or wall covering which reflects  heat,=c8fpsi sing a support (1, 11, 21, 31)
of paper or of synthetic material, possibly provided with an adhesive,
coated by netallization on one or both sides with a thin - 23 - metallic
| ayer (2, 12, 22, 32) and covered with a lLayer (4, 14, gﬂ) whi ch i s
transparent i mebedlie ayer s&ct?%i £3ngdcpudneorayesed withe a,laya%
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at t achnment ag%gaﬂﬂgﬂégﬁﬁgﬁﬁﬁéééﬁ%fﬁgﬁ%l?pglpg$%gc%§a%%§°getalI|c | ayer

fromcorrosion? i's dispose 32); c¢) applied

to the protective | aceovgbpi ngsha i ' 4,
14, 34) containing é;}’%é%neééuﬁé)laiér (89V4bi Ng2hay Rhe ithidkHueH Y (

which is less than 30 nm, is applied to the support (1, 11,

- 31),
b) a protective layer (3, 13, 33) with a maximum

thickﬁess of a few um, which layer serves as an attachment
agent and/or as a first coat and protects the metallic layer
from corrosion, is disposed on the metallic layer (2, 12, 32);
c) applied to the protective layer (3, 13, 33), as
a covering layer, is a varnish (4, 14, 34) containing a
binder permeable to infrared and/or a colour printing containing
this binder and having a thickness of some 10 pm; this
varnish or this printing is largely transparent in the
range of wavelengths from 4 to 20 pm but is coloured in the
range of wavelengths from 0.4 to 0.8 um;
d) the metallic layer (2) has mierocracks which make
the conductivity of this metallic layer (2) practically
ineffective.

2. A wall-paper as claimed in Claim 1, characterised
in that the varnish (4) or the colour printing contains
colorants dissolved in the binder and which are only

reflecting or absorbing in visible light.



bi nder perneable to'infrared,and/or a colour printing containing this
bi nder and having a thickness of some 10 [err]; this varnish or this
printing is largely transparent in the range of wavel engths -from4 to 20

Lerr] put i coloured in the range of wavelenatns o om SR &

met@llic layer (2) practically ineffecLipg -2. A wall-paber® a$ claifred in
Claim1l1, characterised in that the varnish (4) or the colour printing
contains colorants dissolved in the binder and which are only reflecting or
absorbing in visible light. - 24 - 3. Awall-paper as clainmed in either
one of the O ains 13ankl wallipsapetecassellaimeihdh eddhear nneh ofd)the Glwims
colour printing contains pignments enbedded in the binder and acting, as is
known, in a cd and&®cheractherhisedpincthatsthe vampdshi.(49 woat |thenpolenr
claimed in any one of the Cains 1 to 3, characterised in that different
tints and desippinting feonbaing pigmentauempeddedndnhphen bindesprand acting,
sel ection of pignents and of coloured binders and this is done in one or
more printing &hekhtknnmn, sin 2 gelopaed, manersige $he, opficonyisual range.
Claims | to 4, characterised in that the support (11) is applied to an

enbossed, burled or, cofrugated web (15).consi,sting of a th | 1y,
i nsul ati ng material*e é&uc‘r%ﬁ'ﬁﬁa&?? éﬁa%:%gggﬁg I’ra'vgﬁg é’nleafg r%g SHEBR e on
the attachnrent1 ft%ceB, characterised in that different tints and designs

are formed in the colour printing by an appropriate selection
of pigments and of coloured binders and this is done in

one or more printing operations.

5. A wall-paper as claimed in any one of the Claims
1 to 4, characterised in that the support (11) is applied
to an embossed, burled or corrugated web (15) consisting
of a thermally insulating material, enclosing air spaces
and having a layer of adhesive on the attachment face.

6. A wall-paper a8 claimed in any one of the Claims
1 to 5, characterised in that two or more assemblies, each
formed from a combinaﬁion of layers in accordance with
Claim 1, are connected to one another by intermediate supports
(15) of papér or synthet;c material, which are embossed,

burled or corrugated and enclose gas or air spaces.

7. A wall-paper as claimed in any one of the Claims
1 to 5, characferised in that the support (31) consists
of a,thin;spegial paper which is covered with a thin layer
of superficial mastic (39) on which are deposited the



6. A wall-paper as clained in any one of the Claims | to 5, characterised
in that two or nore assehblles each fornmed froma co '
accordance with Claith1, are connected to one anot her b

supports (15) of paper or synthetic material, which-are |!‘@£mﬂ@ “ﬂmum or
corrugated and encl ose gas or air spaces 7. Awall-p

one\of the Cainms | to 5, characterissd En'that t he support (31) consists

of a thin special paper which is covered with a thin | ayer of superficial
mastic (39) on which are deposited the - 25 - netallic | ayer (32), the

protective coat of var 3 e coI r|nt I n el and .t

var ni sh (34) riﬁ??é ﬁ%Z?an anFﬂ gesﬁﬁ fF4¥?¥4K§§%d

by neans of a o) % ) h

(37). 8. A weirayt?%e Rodddh WrRPHIE Fardf) ?néha%c?%%#@e e P
unfini shed wal { 401 | e '#égh o]
200 [err] in j’t Eeg't ﬁ%\dg%Zc?% pg%%rg?gkﬂft gqug'fgn eitsell&j lgg é
| ayer of super, t h g f € a@f R

10 to 50 g/ erJﬂa(r;dcia'iTarliﬁa?f%%&%%%e?&%fésm?ﬁl Egsgdhtgsbl \?% %%1;.;‘.’)191!;:] t uateﬁ
between has agdjeak yof the order of magnitude of 10 [err] 9. A
wal | - paper as clained in any one of the Cains 7 and 8, characterised in

that the layer of lining adhesive (38) consists of a layer of synthetic
material making the. A wall-paper as claimed in Claim 6, characterised

in that the unfinished wall-paper (37) has a weight of the
order of magnitude of 100 to 200 g/cma;‘in that the thin
specidl paper (31), coated on one side with the layer of
sﬁperficial mastic (39), has a weight of the order of
magnitude of 10 te S50 g/na; and in that the layer of lining
alhesive (38) situated in between has a thicknéss of the
order of magnitude of 10 um.

9. A wall-paper as claimed in any one of the Claims
7 and 8, characterised in that the layer of lining adhesive
(38) consists of a layer of synthetic material making the
combination of layers consisting of the support (31) and
of the unfinished wall-paper (37) flexible because of its
resilience, reducing the inflammability and protecting the
metallic layer (32) from the alkaline constituents emanating

from the masonry.

10. A wall-paper as claimed in Claim 9, characterised
in that the layer of synthetic matefial consists of poly-~
vinyl chloride.



conbi nati on of layers consisting of the support (31) and of the unfinished
wal | - paper (37) flexible’because of its resilience, reducing

inflanmmabi lity and pfotecting the netallic |ayer (32) f;ﬁ i
constituents emanating fromthe masonry. 10. A wall-pap MWIH’HQ&W@,L
Caim9, characterised in that the layer of synthetic mat®ricl tcom f
pol \= vinyl chlori de. 11. Awall-papdf as clained in any one of the

Claims | to 10, characterised in that the protective |ayer (3) has a
t hi ckness of about 0.5 [err]

11. A wall-paper as claimed in any one of the Claims
1 to 10, characterised in that the protective layer (3)
has a thickness of about 0.5 pnm.



