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in the formof a web which is nmade froma coated supporting |ayer
consisting of fibres, foils or the like and only having a nechani cal not
thermally insulating function, wherein an IR reflecting reflex |ayer of
metal is disposed on at | east one side of the supporting |ayer and over
that an IR-transmtting protective |ayer ,of a plastics material, for
exanQLe pol yet hyl ene or the like, and rhé protective layer(s) is or are
made So thin that their thermal absorption is as |ow as possible. Such a
wi ndow covering is described in the GB-A-915 518. The wi ndow covering has a

supporting |l ayer on which an alugxg' bg*gr ig vapour - deposi t ed. Appl i ed
to this layer is a thin protective-ﬂggl - £ anpl e of pol yet hyl ene,
which is substantially transm ssive to thermal IR radiation. It is made so

thin that its ther EDERTEAL O] PelatedVidS dWPHAUW covéFidg, Catkh o

this construction, the IR radiation is reflected on the particul ar

al um ni um | ayerg afgh 1% oyDiR@gkvedatian blArddior GHEELiké oM A0RYLerial
covering represents a highly effective insulation both against the outflow
. of heat in the iopltheecPorm, opasat webl ghliyhatisningide favvh aga¢datednsappedting
heating of the roomin the warm season, particularly with sol ar

irradiation. layexiddeonshstihg 66r fdbires ,offodls=olar skhechike andvenfigd in

t he col d season. -5- Thus the largest thermal "hole” in a roomcan be

bl ocked- having a mechanical not a thermally insulating function,

wherein an IR-reflecting reflex layer of metal is disposed
on at least one side of the supporting layer and over that
an IR-transmitting protective layer of a plastics materizal,
for example poiyethylene or the like, ard the protective
layer(s) is or are made so thin that their thermal absorption
is as low as possible.

Such a windbwigoiéring is described in the GB-A-915 518.
‘The window covering'has a suppofting layer on which an
aluminium layer is vapour-deposited. Applied to this
layer is a thin protective layer, for example of polyethylene,
which is substantially transmissive to thermal IR-radiation.
It is made so thin that its thermal ab#orption is as low
as possible. As a result of this construction, the IR~
radiation is reflected on the particular aluminium layer
and thrown back again. In this manﬁer, the window covering
represents a'highly effective insulation both againsf the
outflow of heat in the cold season, parﬁicularly\at night,
and against unwanted heating of the room in the warm season,
particularly with solar irradiation. In addition, the

formation of a cold screen is prevented in the cold season.




- by a wi ndow covering equi pped in such a manner, which is of great A
i nportance bearing in mnd increasing energy costs. The wi ndow. coveri ng
descri bed above has the di sadvantage, however, that the netal |ayers are
clearly visible because of the protective |layers of transparent

constructi on. The reflecting glare caused by this is unsatisfactory
aesthetically, however, and is very di=stturbi ng when rays of light fall on

it bethuse the reflecting rays can dazzle. In the CH A-516 053, a

heat -i nsul ati ng material which can be used, in particular, for covering

wal I's and ceilings is described which coqprisg§ a heat-insulatgng uppor

of rigid foam pFewsitheolarspptefbeamedaminla’ i b1 2¢ BOQM EAR, §u6’§&c{iﬁeﬁ;

foil is bonded. An |R-reflecti | ayer, of fal _is,in turn
vapour - deposi t ¥ ot ¥hpdoyngoyer, égﬂiPHﬁAfﬁﬁwﬁﬁgkegi??Qﬁ?rbog%aﬁf\&ﬁch

t Its.th diati d which J I nt . '
S . iy o

t ted. that th [ | v ' | h I | .
corstructes. it (1ol 5yl SEVIGHAE dGRLERbEnors Baacitle ditace,

this that the |B¥Epybl,CERRYS thle Wit L0N dfgrdlabe! 828200 wﬂi%i%l@ﬁ%%ﬁuéé

t he wavel ength r &f I'ect ed. eat-r ecting material descri

Rl o e e

an insulating sp@plebtinggNéa¥ caused by this is unsatisfactory aestheticall;
however, and is very disturﬂing when rays of light fall on
it because the reflgcting rays can dazzle.

In the CH-A-516 053, a heat-insudating material which
can be used, in particular, for covéring walls and ceilings
is described which comprises a heat-insulating support of
rigid foam plastics or compressed foam plastics, to which
‘a supporting foil is bonded. An IR-reflecting layer of metal
is in turn vapour-deposited on this and is protected by
a wear-resistant coating which transmits thermal radiation
and which is intended to keep mechanical and chemical
influences away from the metal layer. The coating may also
be so constructed that there is only selective reflection
at the metal layer, in that an appropriate colouring is
carried out. It is a prerequisite for this that the layer
thickness'of the coating must then only be a quarter of the
wavelength to be reflected.

The heat-reflecting material described above is
intended for purposes where a thermal insulation'and a
reflection of thermal radiation are required at the same time

because the material has an insulating support. “indow




-6- coverings of the type nentioned at the begi nning were obviously not 4
consi dered because’an insul ating support woul d be useless in this field.

Apart fromthis,” it is true that there is a reference to the possibility of :
achieving a selective reflection or absorption by appropriate col ouring.

In order to obtain such an effect, however, a thickness of layer is

prescribed which practically cannot be-@oduced with the uniformty then
necessary. In addition, with a layer thickness which is a quarter of the
wavel ength of the el ectronmagneti-c waves to be reflected, selectivity can be
achi eved, at nost, wthin a very narrow range_of wavel engths, which only

covers a snal | cpYepangBopfotthendimenentiioped| ahgthe begdnaing were obviously

|R-radiation. It is tgg ogjec& of the invention to provide a w ndow
covering of thRotypen 8lePeSauat: R insnlkabingesprred vopddabe usekess

of lox Iayer, Dai CHLS: faodtre t ARG AN RS nbibr b | ROBT RS FhaHR Ao
Pher el 1 & raciatpoRtepns; oo, s bashitieL By e BPRLa Pl K wSIHARA o

s not subst anpL a4 by sl BRAG by GG St CahBRobBY GRL! 881 ohillight OGN | S

sol ved in that e protective layer con urrng, particularly “col our

P "onwe ongf SEEEOLS! UM Bl eG4 KBlklEsoh RO 0
relation to theayeyeligngr@scribed which practically cannot be produced
with the uniformity then necessary. In addifion, with a
layer thickness which is a quarter of the wavelength of the
" electromagnetic ﬁaves-to be reflected, selectivity can.
be achieved, at most, within a very narrow range of wavelengths.
which dnly covers a small proportion of the range of wavelength:
of thermal IRéradiation.

It is the object of the invention to provide a window
covering of the type mentioned st the beginning, the dptical
appearance of which can be designed freely within a wide range,
while concealing the reflex layer, but at the same time
the thermal absorption_of the particular protective layer
should remain low in the whole range of wavelengths of the
thermal IR radiation, that is to say the thermal effect
of the reflex layer -is not substantially impaired.

According to the invention, this problem is solved
in that the protective layer contains colouring, particularly
colour pigments in a size distribution which is relatively
great in relation to the wavelength of the radiation in the
visual range and relatively small in relation to the wavelength

of the rsdiation in the IR range, in such a concentration




particular reftex layer is no longer visible and a col oured inpression
results visually, but its reflex function in the thermal IR range is

| argely retained. It has been found that:- protective |ayers which neet these
conditions can be freely designed fromthe col our point of view, while on
the pone hand the reflex layer is visuaTI? Tonceal ed but on the other hand
the absorption in the protective layer is only very slight in the whole
range .of wavel engths of the thermal IR radiation. This freedom of design

afforded from the . cqlour 1Nt of vi.ew ensures_that the w ndow co L N
according to t%g‘aitna:@rﬂ il%#%?a%uf% Jﬁ%&§§a¥9 rE@t 28 ﬁiwa&c‘g‘t:g%ﬁ?ui gnﬁis
determ ned in the fi ' t a t '{Eg) i ng.

. At the sane t%n&?%qﬁiﬁg!?%ﬁ%éék%ﬁkﬁﬁ?%ggeghgggsgés Ptgﬁyﬁgse e§€%%§

possi bilities, sty frph I I i jally
retained. | n%?gi%lnﬁ%% ’ﬂ'ga ﬁ%ﬁf}'{'}v&%o%r?ﬁggg&s% %\%%fgaegy\fml c .lgé;&an

excel | ent. i nsul ati nqtefiastbder thendatha8dppbtedtivie Dhierds ViR héedot
seen. In a devel opnment of the invention, it is provided that both sides of
the supportingthes® comijtivndgiatanibé fireellcdesigtedathon bisd eedplydr point
| ayer applied to this. This form of enbodinent is particularly advantageous
because then aofuwiemodviickd iow tite t bmer handi $hevweddex layer vibs nvisually

of the radiation in the IR range, in such a concentration that the (EEB)

concealed but on the other hand the absorption in the
protective layer is only very slight in the whole range .of
wavelengths of the thermal IR radiation. This freedom of
design afforded from the colour point of view ensures that
the window covering according to the invention has the
necessary marketability because this is determined in the

' ;irst instance by the appearance of the window covering.
*#t the same time, it is a great advantage that, despite
these design possibilities, the reflection effect of the
reflex layer is substantiallj retéined. In this manner,
a window covering is provided which has asn excellent
insulating effect for thermal radiation dbut this_function"
ié not.seen. . |

In a development of the invention, it is provided

- .that both sides of the supporting layer are provided with
a reflex la&er and a protective layer applied to this.
This form of embodiment is particularly advantageous because
then an unwanted heating of the room is avoided in the warm
season, particularly by solar irradiation. In addition,
the formation of a cold screen is prevented in the cold

season..




season, particularly by solar irradiation. In addition, the formation
a cold screen is prevented in the cold season. -8- In a further

devel opnent of t'he invention, it is provided that the front and possibly
the back is or are adapted in their reflection capacity to the range of
wavel engt hs of the particul ar thernactiq%; radi ati on prevailing. _
Furthernore, it is possible, wthin tHe %ganing of the invention, to holl ow
out %ﬁe reflex layer partially, particularly in the formof a pattern, if
necessary in register on both sides, in order to allow a conparatively

nteri br and 1o enabfo o Rt ANELERReRE $5ORRE, LRVERYIRA vb A providea

nteri o a S D THE Pooltto"f Vid L
mor o detai | bePAUTwER FEPRt sl R Ity The THfek UETRR Are” AT |7
the single draﬂh“ﬁheIBer%?ﬂ@@ﬂﬁdﬂ%ﬁ%ﬁfﬁ%ﬁ%ft?i%HS rahPleOlor® wikfelengths

Illustrated in the draw ng and con bres or "the like coated for

the productionedf thes peatiiealed |tHelhddEn 96 Fhaikthion prev@itimgs ed as.
follows: The material consists essentially of three different types of

| ayers. A | ayer 2Fumthelrmore) git yis epo®sibhg, within the meaning of the

invention, to hollow out the reflex layer partially,
particularly in the form of a pattern, if necessary in
register on both sides, in order to allow a comparatively
small proportion of the daylight through the window
covering into the interior and to enable the inhabitant of
the room to find his way about without using the room
lighting installation. | |

_ The invention is explained in more detail below with .
-reference to an example of embodiment illustrated in the
single drawing.

The supporting material in the form of a web,
illustrated in the drawing and consisting of fibres or the
like coated for the production of insulating roller blinds

or the likg, is constructed as follows:

The materisl consists essentially of three different
types of layers. A layer 2, which is highly reflecting
in the thermal IR range ( from 5 to 25 um wavelength) is
applied symmetrically.to Both sides of a supporting layer 1
of textile or paper which is smooth on both sides. The
selection of the support is not important for the present

- invention. The support 1 has only a mechanical and not a'

thermal-insulating function.



inthe thermal IRrange ( from5 to 25 pm wavel ength) is .applied
symmetrically to both sides of .a supporting layer | of textile or paper

which is smoth on both sides. The sel ection of the support is not
-inmportant for the present invention. The support 1 has only a nmechani cal
and not a thermal -insulating function. A layer of colour 3, in one or

nore colours, is applied over the full-afea or part of the area of the

refléhfing | ayer 2, again functionally symmetrically at both sides. This

| ayer is so constructed that the functionally symetrical reflection of the

layer 2 in the thermal IR range is not counteracted but has any desired

absorption in the radgedyem af0cobogo03sninavalecogt mone @alours, aksi applied

coloured inpression visually.” This effect is achieved by appropriate

sel ection of camdi%s@-bflbrmhd@?spaﬁﬁ phe theotmes of hecref e hinsf

the | ayer thicknpess and pignent _size nown infra-req-, transm ssive

pl astics nat eri HaFeFae bRy %@%F%Béﬁfﬂt éme&,riﬁfghlyaé %él pides.
yl

orlated pol Yl Sieat 4SO EESRENRIEN (RASL WARE SRt da gt T B BhdBrcan
{1 pkness o < d il in P9, S 2! U 0k YRl M B L4 BT
hat ol 20" daRehtidzhd i | Bt Ohal! En§°abbired'atiad: A A Ofh ' fné "Pange
from 400 to 900 nm wavelength in order to achieve a coloured
impression.visually.

This effect is achieved by appropriate selection of
carrying bsses or binders and the geometrical dimensioning
of the layer thigkness and pigment size. Known infra-red-
5}ansmissive pl&étics materials may be used as binder material
.such as specially formulated polyethylene 6r isomerized

" pubber (cyeclized rubber). The size of the pigments
incorporated in the layer of binding asgent and the thickness
of the layer of binding agent, that is to say the maximum
number of layers and pigments one above the other in this
layer, is selected so that in accordance with the law of Mie
scattering,for radiation in the optical range, a diffuse
scattering results with corresponding absorption bandg
according to the colouring determined by the pigments and,
in the IR rédiation range, a directional scattering for the
IR radiation results. This means that pigments are
selected havingla size distribution, the size of ﬁhich is
relatively greater than the wavelength of the radiation in
the optical ranée and relatively small in relation to the

wavelength of the radiation in the IR range. Furthermore,




scattering results with correspondi ng absorption bands accordinng to the
colouring determ ned by the pignents and, in the IR radiation range, a
directional scattering for the IR radiation results. - This neans that
pigments are selected having a size distribution, the size of which is
relatively greater than the wavel ength of the radiation in the optical

range and relatively snall in relation to Th@omavelength of the radiation

in the IR range. Furt her nore, -10- the layer thickness is selcted as

thin as possible so that, if possible there are only two | ayers of pignent

2t symetty of FAE LASeE & Sllii ot {5 affeBef onei § bipgﬁtﬁo%%:ﬁﬁ% g?lila"%,
TR BB D S o s
anot her degree of frggggw Qr Pfg LStd€ Qfﬁggf}'\# H&- r gt 5ig C%o'lg &c{bee” ssary

fundanental function or the co our1 ng, |§ Used

. reflect, absorthraiﬁaﬁ%”55MWéH¥¥fﬂﬁ'ﬁh@Itﬁbf§f&ﬁ§t WaTﬁEengﬁﬁfﬁcéiﬁhring

spectrum The invention i's a screening in the thermal IR range,
preferably actifg ApTeRdtesdldny .ror WML INCtIBAAbE ¢nel patvriwl aGestrdi £rm

are otherw se restrictive, have a nonotonous effect and are unsatisfactory
aesthetically. éfcerd¢iebgfor tihe iprludtloni 6f ofitsdisucingeol 1¢r Uileinds
| or the like, but the invention opens up yet another degree
‘of freedom for artistic design without restricting the
fundamental function. |
For the colouring, the effect is used that materials
reflect, absorb or transmit differently at different wavelengt
of the spectrum. The invention is a screening in the thermal
‘IR range, preferably acting symmetrically, without the |
‘metallic glossy surfaces which are otherwise restrictive,
have a monétonous effect and are unsatisfactory aesthetically.
According to the invention, in one development of the
material, aldowance is made for the fact that the spectral
distribution of an energy radiator depends greatly on its
temperature, in that the front and possibly the back, is

made optimum for the particular relevant spectral range.




material, allowance is nade for the fact that the spectral distribution
an energy radi ator depends greatly on its tenperature, in that the frant
and possibly the back, is made optimum for the particul ar rel evant ﬁEeCt

range. - 11 - Patent dains 1. A window coveri ngsHlﬂIHmm H e“j li nd,
Venetian blind or the like, of a material in the for i

IS
nadq\iron1a coated supporting layer (1)_cqgsisting of*fi%rés, folls or the
| i ke™and only having a nmechanical not a thermally insulating function,
wherein an IR-reflecting reflex layer (2) of nmetal is disposed on at |east
one of the sides of the supporting lLayer (1) and over that an IR-trans-
mtting protective IPatsgnt Jlafme pl astics material, for exanple

pol yet hyl ene or the Tike, and the protective |ayer(s) (3) contains
colouring, particularly colour pignents, in a size distribution which is
rel atively great in%elftwvimlow ¢coverdngl,enghh aef & lroXlair ablimd i nVehetian
visual range and relatively snall in relation to the wavel ength of the

radi ation in thdimd rangdre | kikechof somesemimli dm tthe f£ommpaf t acwehr which
reflex layer (2) is no longer visible and a coloured i npression results
visual ly, but 45 1848 £ R1¢Rted BHPPOREAAG hw&%%‘e)i%omigtigs-of

retained. 2. Awmi.ndow cpvering as, claiped in daqim1l, characterjsed ip that
both sides of Eﬁﬁnx#bfi@ &ﬁygke(igﬂgréngrﬁﬂ Qaving a mecﬁangcag not

a thermally insulating function, wherein an IR-reflecting

reflex layer (2) of metal is disposed on at least one of the
sides of the supporting layer (1) and over that an IR-trans-
mitting protective layer (3) of a plastics material, for
example polyethylene or.the 1ike,-and the protective layer(s)

| (3) contains colouring, particularly colour pigments, in
a size-distribution which is relatively great in relation

,fo the wavelength of the radiation in the visual range and
relatively small in relation to the wavelength of the radiation
in the IR range, in such a concentration that the particular
reflex layer.(2) is no longer visible_and a coloured impression
results visually, but its reflex function in the thermal

IR range is largelytretaiﬂed.

2. A window covering as claimed in Claim 1, characterised
in that both sides of the supporting layer (1) are provided
with a reflex layer (2) and a protective layer (3) applied

thereto.

3. A window covering as claimed in Claim 1 or 2,
characterised in that the front and possibly the back is
adapted in its reflection capacity to the wavelength



wth a reflex layer (2) and a protective |ayer (3) & ' hereto. 3. A
w ndow covering as clainmed in Claiml or 2, characterised in that the tr
and possibly the back is adapted in its reflection calmmuﬂﬂnuml

wavel ength = range of the particular thermatinic ra W | "ug. 4,
‘A wi ndow covering as clained in one of the Clains | to 3, ¢hafacfertsed in
that the reflex layer (2) is partially A8l Fowed out, particularly in the
formof a pattern, if necessary being in register on both sides. French
Clains 1. A wi ndow cl osing device such as a blind, Venetian blind or other

Suppor ting | ayER3es O e ket Piler *bReBnala i R S LR HESPRE g
purely nechani cal function but not an insulating function fromthe -thermal

poi nt of view, a ref) e i#ﬂqd&veéo@érgﬁéag?(f%%ta&@féde%i- %ifﬁfaéﬁé' Claims

radi ation being disposed on at |east he faces of the supporting
layer (1) and 3 RPIFECldnrdcyerisded 2h Bhat! khe FfAdLllayed €xpnpye of

pol yethyl ene or other simlar material transparent to infrared radiation,
bei ng di sposedpakeMal e HEElakéd ngut @y partahlleha prial eiid PorRYSE - &r

| ayers (3) is or are so thin that their thermal absorption is as small as
possi bl e, char patttrersed ifh ndedssdaeypbelingt ive regyater dmytsoth (8)desnt ain
colorants, particularly

French Claims

1. A window-closing device such as a blind, Venetian

blind or other similar device, of a material in the form

of a web made from a coated supporting layer (.1) of

fibres, sheets of other similar elements, having a purely
mechanical function but not an insulating function from the
‘thermal point of view, a reflecting layer of metal (2)
reflecting infrared radiation being disposed on at least

one of the faces of the supporting layer (1) and a protective
.layer (3) of plastics material, for example of polyethylene
or other similar haterial transparent to infrared radiation,
being disposed above the reflecting layer, and the protective
layer or layers (3) is or are so thin that their thermal
absorption is as small as possible, characterised in that the
protective layer or layers (3) contain colorants, particularly
coloured pigments, of which the distribution of the
dimensions is felatively great in relation to the wavelengths
of the radiation in the visible range and relastively small

in relation to the wavelengths of the radiation in the

infrared range, in such an amount that the reflecting layer




col oured pigments, of which the distribution of the dlnen5|ons i's AR
relatively great in relation to the wavel engths o :
visible range and relatively small in relation to - f the
radiation in the infrared range, in such an anDunt mm ing

| ayer - 13 - (2) is no longer visible q d that a*co ut e sion is
produged visually but that its reflectifg Action in the thermal infrared

range is retained to a large extent. 2. A wi ndowcl osing device as cl ai ned
in daiml, characterised in that both faces of the supporting Iayer (1)

Geponi tod on {12 b8 o cEindbs PLEIntE) SRR] i £ I, FrpPYfhsbd
characterised ijy tﬂpgdﬁ r@{é&gilggbgg\gﬁha%f e Wavﬂ]rgcg grange %? r%%

appropriate, of the rear face, 1s adapt el eng

prevailing therym traskmdl Oihfﬂaréd\’\&'a:ﬂ?w §ls05itB 1R o a5 ﬂ%ﬁ%t&nﬁ@ief

of the Caims | to 3, characterised in that the reflecting |a
necessary, partially hollowed out, particularly in the formof a pattern
in a manner in coi n@dehoeimdowetbobingsdevice as claimed in “laim 1,

characterised in that both faces of the supporting layer (1)
~ are provided with ‘a reflecting layer (2) and with a protective
layer (3) deposited on this.

3. 4 window~closing device as claimed in Claim 1 or
2, characterised in that the reflecting power of the front
face and, where appropriate, of the rear face, is adapted -

to the wavelength range of the prevailing thermal radiation.

, 4, A_window—clesing device as claimed in one of the
Cleims 1 to 3, characterised in that the reflecting layer
(2) is, if necessary, partially hollowed out, particularly
in the form of = pattern, in a manner in coincidence on

both faces.




