
(err)                   EP 0 355 962 B1                  2 Description
composed of polylefins and polyvinyl chlorides. Representative examples of
shrinkable films are de- The present Invention relates to energy control
scribed In U.S. Patent Nos. 4,514,465; 4,542,075; films and in particular
to films which are both heat  4,590,124; and 4,617,241. Films of this
nature are shrinkable and useful for controlling solar energy.  5
commerically available and find wide use in the shrink Solar control films
of the type in which thin metal  wrap packaging industry. Many shrinkable
polyole- layers (less than 100 nm) applied to glass and poly-  fins
currently commercially available are monolayer mer substrates have been
used to modify the radiant  films, including both crosslinked and
uncross-linked energy transmission and are well known. U.S. Patent
oriented polyethylene, oriented polypropylene, and No. 3,290,203 to
Antonson et al., describes a trans-  10  oriented ethylenepropylene
copolymers. The polyvi- parent and reflective metallized polyester film
which  nyl chloride (PVC) shrink films are monolayer films may be Installed
on the interior of a window. The film  consisting of a variety of
formulations of polyvinyl reduces heat and glare, thereby making a room
inter-  chloride. for more comfortable while retaining an adequate lev-
European Patent Application No. 0 077 672 dis- el of illumination and
leaving the clarity of objects  15   doses a selectively light transmitting
or electrically seen through the window substantially unchanged.
conductive film having a heat shrinking property said Palmquist, in U.S.
Pat. No. 3,152,950 describes a    selectively light transmitting or
electrically conductive metallized protective reflective polyester film de-
film having been prepared by forming a metal layer on signed to be
adherently attached to metal, wood,     a biaxially oriented polyethylene
terephthalate heat glass and other surfaces. Metallized films also re-  20
shrinkable film. duce the transmission of radiant energy, especially in
Deposition of a metal layer on a polymeric film the infrared region of the
spectrum (greater than 700  typically Involves passing the film through a
vacuum nm). Examples of metals typically used are aluminum,  chamber while
either sputtering or evaporating the copper, silver, stainless steel,
titanium and nickel. The  metal to be deposited. One would normally expect
coated films are often used forwindow enhancement  25  that the heat
necessary for evaporating a metal and and other forms of radiation control
or various pack-  depositing it on a heat shrinkable polymer film would
aging application. In packaging applications, the met-  cause unacceptable
film shrinkage. al layer improves vapor barrier properties or, In some  The
present Invention is an energy control film cases, reduces the problem of
static electricity die-  comprising a polyolefin or a polyolef In copolymer
lay- charge.                                         so   er which not only
is heatshrinkable and but also limits Aithough these metal coatings can be
applied di-  transmission of radiant energy. In addition, the ener- -
rectly to glass, they are also applied to polymer films  - gy control film
is easy to Install on fenestrations by which are subsequently applied to
glass. The result is  heat shrinking. When installed, the film provides a
*satisfactory for a variety of applications. However,  metallized film with
energy control properties which considerable skill in application
techniques and/or a   35   might be obtained by adhering polymerfilm
directly to great deal of time Is necessary to obtain an accept-  glass.
The film may be applied so as to provide a dead ably attractive
installation. In addition to the problems  air space with Insulation
benefits, as well as reducing of application, subsequent removal of the
film is dif-  air and humidity Infiltration. Alternatively, the film can
ficult. Further, the film applied directly to the glass     be applied
directly to glass (in lieu of a window frame) can cause breakage of the
glass during hot weather.  40   by using a double-sided tape and the
stretching/heat Another product, a heat shrinkable film, can be  shrinking
installation technique. A variety of metals easily applied to and removed
from windows. One ex-  may be applied such as silver, copper, gold,
aluminum ample is the 3M Brand Window Insulator Kit (Jorqen-  alloys, tin,
nichrome, stainless steel and titanium. sen, et al., U.S. Pat 4,899,842). A
double sided tape   Figure 1 is a fragmented sectional view of an em- Is
used to anchor the film to desired substrates, typi-  45   bodiment of an
energy control film of the present In- cally, a window frame. The film is
then stretched    vention. and/or heat shrunk to a desired level of
tautness. The  Figure 2 Is a cross section of a window insulated
Installation procedure removes wrinkles, folding     with the energy
control film of the present Invention creases, and the like. However, the
heat shrinkable     The energy control film of the present invention film,
as presented in this product, has limited func-  50  Includes a polyolefin
In or a polyolefin copolymer heat- tions In a hot environment, serving only
to prevent air  shrinkable layer having a first surface and a second
infiltration. The film is also quite transparent to In-  surface, and a
metallic layer adheringto the first sur- frared radiation, so heat may be
easily gained or lost  face of the film, wherein the metallic layer remains
through such a film.                                 substantially smooth
and adherent when the film is Heat shrinkable films are normally
distinguished   55  shrunk by heat. by a characteristic ability, upon
exposure to some lev-  An energy control film of the present Invention Is
el of heat to shrink or, if restrained, to create shrink  generally shown
at 10In Figure 1. The film 10 includes tension within the film. Typical
films of this nature are  a polymeric film 12 of heat shrinkable material
and a 
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material.                            A cover layer may be coated on the
metal film If An insulated window Is generally shown at 20 in  necessary to
provide protection against scratching or Figure 2. The window 20 Includes a
parse 22, typically  corrosion of the metal film. For example, dielectrics
formed of glass. The pane 22 is held by a frame 24.  such as silicon oxide,
aluminum oxide and the like The frame 24 has an interior flange 26 and an
exterior   5   may be subsequently applied to the metallic layer. flange 28
which enclose a perimeter 30 of the pane     While not wishing to be bound
by theory, it is be- 22. Double sided tape 32 secures the energy control
lieved that the metallizing of heat shrinkable films film 10 to the
Interior flange 26 of the frame 24. The  may be explained as follows for
the case of evaporat- tape 32 effectively seals the film 10 to the frame 24
ed metal films: during metallizing, a major source of to enclose a portion
of "dead" or trapped air 34, which  10  heat is from Infrared (IR)
radiation. The IR heat origi- insulates the window 20 from heatconducted
through  nates from the metallizing source, as well as second- the pane 22.
Metallic layer 14 limits the transmission  ary radiation from other objects
in the crating cham- of light through the window. In one embodiment, the
ber. The heat of condensation of metal onto the poly- metallic layer 14
limits both visible and infrared radi-  mer substrate Is inadequate or
insufficient to shrink ation to about 50% transmission. In another embodi-
15  the film alone. The heat of vaporization Is virtually ment, Infrared
radiation is selectively limited to a  proportioned to the amount of metal
deposited. The greater degree than visible light.               heat
associated with metallizing is supplied by the The sheet material of this
Invention is a transpar-  aforementioned radiation and the heat of
condense- ent, flexible, heat shrinkable polymeric film compris-  tion.
Thus, application of a metal layer can be accom- ing a polyolefin or a
polyolefin copolymer layer.  20  pushed if exposure to IR Is limited, such
that the film Preferably, the film is also stretchable and elas-  does not
shrink excessively. tomeric. In a preferred embodiment, the polymeric
The importance of IR radiation was determined material comprises a
polyoiefin. The polyolefin mate-  from the response of a wide web of film
during va- -ial Is preferably a copolymer of polyethylene and  cuum
coating. A vacuum coater was loaded with a ethylvinyl acetate.
25  heat shrinkable polyester web, approximately 133A The sheet material Is
coated with a thin metallic  centimeters wide and 19 micrometerthick. The
coater layer. The metallic layer serves to limit or Inhibit the  was
evacuated to nominal pressure and power was transmission of electromagnetic
radiation. In one em-  applied to a silver evaporation source. Some film
bodiment, the transmission of infrared radiation is se-  shrinkage (10%)
was observed even before the shut- lectively limited. Preferably, the
metallic layer is suf-  30  ters, which control silver escape from the
source, ficiently dense to prevent or limit transmission of un-  were
opened. As the metallizing source was brought desirable electromagnetic
radiation, especially In-  up toasteadypowerlevel,the webwasrunatanom-
frared radiation (greater than 700 nm) through the  Inal speed
approximately 305 moters per minutes, but film, yet not so dense that a
desirable level of visible  upon opening the shutters, theflim underwent
severe adiation Is prevented from passing through the film.  35  shrinkage
(i.e. to about 40-50% of original web width). A metallized coating layer of
silver, about 15 nm, Is  However, as web speed was Increased to about 914
suff client to provide approximately 65% transmission  meters per minute,
the film shrinkage decreased until at 550 nm. When the transmission through
the film of  It was no longer observable. If power to the metalliz- light
at 550 nm Is equal to or greater than about 75%,  Ing source was increased,
a metal layer could be de- reduction of infrared transmission is generally
insuf-  4o  posited to form a metallized film with a desirable level
ficient. When the transmission through the film of  of transmission (i.e.
35-90% transmission at 550 nm),
lightat55Onmisequaltoorlessthanabout40%,visi-      without substantial film
shrinkage (less than about ble radiation Is reduced and a strong visible
light mir-  1% of web width). ror effect Is Introduced.
The role of infrared radiation In film shrinkage in Although a number of
metals such as aluminum   45  the coater Is further confirmed by the
behavior of a alloys, tin, gold, chrome, silver, copper, nichrome, ti-
polyolefin heat-shrinkable film, which characteristi- tanium and stainless
steel may be coated on polymer-  cally demonstrates shrink temperature
initiation Ic substrates, we have found that silver is preferred  about
5-20 degrees C lower than that of a polyester for applications Involving
reduction of infrared trans-  film. Thus, one would expect that polyolef in
heat- mission. Silver has been coated on a variety of heat  50  shrinkable
films would be more difficult to metallize. shrinkable webs such as
polyethylene, polypropylene  It was discovered, however, that the
polyolefin film and copolymers of polyethylene and ethylene vinyl  was
actually more tractable (i.e., less subject to acetate. Adhesion ofthese
metal coatingsvariesfrom  shrinkage) In the coaterthan polyesterfilm, e.g,
could substrate to substrate, polyester providing the stron-  be run at
much slower speeds to achieve dense coat- 



gest adherence, and polyolefin providing less strong,  55  ings at lower
power setting. The fact that polyolefins yet acceptable adherence. However,
adhesion on all  are less absorbent of IR than polyester supports the
permitted substrates Is adequate for use with fenes-  theory that the IR
heat of the metallizing process is trations.
the primary source of heat responsible for heat 3    5                   EP
0 355 962 B1                 6 shrinkage ratherthan heatof condensation
ofthe de-   smooth surface upon the glass pane. Although the posited
metal.Thus, by either manipulating a polymer  "dead' airspace is extremely
thin in this method of In- film In such a way as to minimize exposure to IR
ra-  stallation, the film forms a highly effective radiation -  diation or
selecting polymers which absorb a mini  barrierwhich is easily installed.
This method of instal- mum of radiation, heat shrinkable films can be
metal-   5   lation may be employed to retro-fit existing windows lized In
a thermal environment without unacceptable  and retain the capacity of
window sections to slide shrinkage.
past one another. Deposition may be by electron beam inductive, or
Although many embodiments may be practiced resistance evaporation methods.
Alternatively, de-  in accordance with this Invention, the Invention is . .
position of suitable metallic layers may be accom-   lo  demonstrated by
the following illustrative but nonil- pushed by sputtering with afiC
magnetron sputtering  miting examples. unit using an argon atomsphere. Both
methods are well known methods of metallizing non-heat skrink  Comparative
Example I films. The heat shrinkable energy control film of this In-  15  A
roll of 0.019 mm (0.75 mil) heat skrink polyester vention is particularly
useful for insulating fenestra-  film, obtained from the Specialty Film
Division of the tions. For example, the film may be secured to a   3M
Company, Sr Paul, MN, was placed in a Balzer frame of a window by
previously installed double sid-  sputtering unit (available from Balzer
Company of ed adhesive tape, such as that described by Jorqen-  West
Germany) and coated with approximately 20 sen In U.S. Patent No. 4,699,842,
The film, as se-  20  nm of stainless steel alloy #316 which gave a trans-
cured to the frame, may be stretched slightly as It is  mission value of
40% (measured at 550 nm). The placed in contact with the adhesive to form a
smooth,  coating was uniform, without streaks, and had a taut, surface. Any
minor wrinkles may be removed by  sheet resistance of 400-1500 ohms per
square. The heating the film with a heat gun or hair dryer since
measurement of sheet resistance Is both a qualitative heating causes the
film to shrink or contract in two di-  25  and quantitative measurement of
the metallized lay- mensions. Surprisingly, the shrinking or stretching of
er's coating continuity. The measurement is made the film does not alter
the appearance of the metallic  with either a Four Bar Contact method or a
non-con- layer. The Installed, taut, film has a metallic layer  tact method
using a Delcon Instrument The metallic which appears substantially smooth.
By 'substantial-  coating exhibited no change In appearance, resis- ly
smooth" Is meant that the layer appears smooth  30  tance values, or
spectral response after exposure to under normal visual Inspection. Dark
spots or streaks  sulfur vapors for five days at 750 C. Portions of the are
not observed In the film after Installation on a win-  film were attached
to window frames with double sid- dow and the fIlm allows viewing of the
outdoors from  ed tape and shrunk by heating with a hair dryer to a Inside
a room with negligible distinction of the film.  taut appearance. No
optical Imperfections were not- The film when Installed on a frame around
the   35  ed after shrinking and the sheet resistance values re- perimeter
of a window pane creates a sealed enclo-  mained constant sure defined by
the frame, the pane and film in a spaced apart relationship to the pane.
The enclosure  EXAMPLE 2 Includes 'dead' ortrapped airwhich Insulates the
win- dow and prevents inflitration of hot or cold exterior air.  40  A roll
of heat shrinkable polyolefin film approxi- Additionally, the metallic
layer of the film controls the  mately 0.019 mm (0.75 mile) thick, and
approximately transmission of radiant energy through thewindow. In  133.35
cm (52.5 inches) wide available from the !     the case of a stainless
steel layer the control Is rela-  Cryovac Division, W.R. Grace, of Duncan,
SC was va- tively Independent of wavelength, with visible and in-  por
coated with silver In a conventional vacuum cost- frared transmission being
similarly controlled or limit-  45   or under evaporative conditions. The
metallic silver ed. In the case of a silver layer, the Infrared and visible
layer was coated at different transmission values from light transmission
are selectively controlled. In the  about 35-70%. After coating, the film
was about case of a heat shrink film of polyolefin, the Infrared  132.80 cm
wide, Indicating minimal shrinkage. Coat- transparency of the polymer
allows the metallic layer  ing uniformity across the web was very good as
indi- to be either Inside or outside the sealed enclosure.  50  cated
bydensitometric readings. The film was applied 



Preferably, however, the metallic layer Is placed with-  to windows, and
heat shrunk, giving a satisfactory ap- in the enclosure, to prevent
abrasion and scratching  pearance and degree of tautness. of the layer
during cleaning of the film.               Another embodiment, a heat
shrinkable energy The film may also be Installed on a glass pane  control
film having a metallic layer providing a 40% or without use of a glass
frame. In this method of instal-  55  less transmission at 550 nm, Is
useful for packaging lation, double sided tape Is first applied to the
glass.  purposes. This embodiment forms shrink wrap pack- Next, the film Is
secured to the double sided tape. Fl-  ages which shield electronic
components from static nally, the film Is shrunk to form a taut,
substantially  electric shocks. Additionally, this embodimentmay be 4    7
EP 0 355 962 B1                 8 used to form shrink wrap packages which
are highly  2. The energy control film (10) of claim 1 wherein Impermeable
to liquids and gases and which shield     the metallic layer (14) is
comprised of silver, cop- packaged contents from visible light or other
forms of  per, aluminum, iron, titanium, nickel, tin, stainless
electromagnetic radiation.                             steel, gold, chrome
or alloys thereof. 5 EXAMPLE 3                                          3.
The energy control film of claim I wherein the heat-shrinkable layer (12)
is a compliant elasto- A roll of stretchable heat shrinkable polyolefin
mer of polyolefin and the metallic layer (14) Is ell- film, approximately
0.023 mm thick and approximate-    ver. ly 133.35 cm web width, from the
Cryovac Division of  10 W.R. Grace, was sputter coated with type 316 non-
4. The energy control film of claim I wherein the magnetic stainless steel
using a D.C. magnetron        heat-shrinkable layer (12) I a compliant
elasto- sputtering coater. By varying the web speed and pow-    mer of
polyolefin and the metallic layer (14) is er, metal layers were deposited
with thickness from    stainless steel. about 6 nm to about 17 nm in
thickness. The metal-  15 lized films transmitted from about 70% of 633 nm
wa-  5. A method of insulating a fenestration (20), having velength light
for the 6 nm layer to about 34% for the  a pane (22) and a frame (24)
surrounding the 17 nm layer. The 6 nm film shrink about 3% during
perimeter of the pane, with the film (10) of any sputtering. The 17 nm film
shrink about 6% during      preceding claim, the method comprising the
sputtering. Film transmitting about 50% to 66% of 633   20  steps of: nm
light (i.e., approximately 12 nm to 8 nm in thick-       securing the
energy control film (10) to the ness respectively, as measured on an
ellipsometer)    frame (24) to form a substantially sealed enclo- was
preferred for insulating windows. Resistance of    sure, the enclosure
defined by the pane (22), the the 50% transmission film was about 500 ohms
per      film (10) and the frame (24); square. Resistance of the 66%
transmission film was   25  shrinking the film (10) to form a smooth, taut,
about 1000 ohms per square, which. corresponds to      wrinkle-free surface
in a spaced apart relation- a volume resistivity of the metallic layer of
about 800  ship from the pane (22). microohm cm. The volume resistivity of
the metallic layer Is believed indicative of void spaces within the  6. The
method of claim 5 wherein the shrinking step layer, Sondheimer scattering,
and oxidation of the   30  Involves applying heat to the film. metallized
layer, concurrent or subsequent to depos- ition, since type 316 stainless
steel has a bulk resis-  7. The method of any one of claims 5 and 6 wherein
tivity of about 100 micro ohm-cm.                      the film (10) is
secured to-the frame (24) by a lay- Portions of the stainless steel
metallized film    er of double sided adhesive tape (32). were attached to
window frames with double sided   35 tape and shrunk by heating with a hair
dryer to a taut  8. Amethod of Insulating a fenestration (20), having
appearance. After shrinking, the film appeared uni-    a pane (22) and a
frame (24) surrounding the form In optical density.
perimeter of the pane (22), with the energy con- Although the present
Invention has been descri-    trol film (10) of any one of claims 1 to 4,
the meth- bed with reference to preferred embodiments, work-  40  od
comprising the steps: ers skilled In the art will recognize that changes
may    stretching the energy control film (10) to a be made Inform and
detail without departing from the   smooth, taut, wrinkle free surface in a
spaced spirit and scope of the invention.                     apart
relationship from the pane (22); and securing the stretched film (10) to
the 45     frame (24) to form a substantially sealed enclo- Claims
sure, the enclosure defined by the pane (22), the 



frame (24) and the smooth, taut, wrinkle free sur- I. An energy control
film (10) comprising:             face of the film (10). a heat-shrinkable
layer (12) having a first surface and a second surface; and          50 a
metallic layer (14) adhering to the first  Patentanspruche surface of the
heat shrinkable layer (12) charac- terized in that said heat shrinkable
layer (12) is a  1. Energiesteuernde Folle (10), umfassend: polyolefin or
polyolefin copolymer heat shrink-          eine Schrumpfschicht (12) mit
iner ersten able layerwherein the metallic layer (14) remains  55
Oberflfiche und einer zwelten OberflAche; und substantially smooth and
adherent when the film          sine Metallschicht (14), die auf der ersten
Is shrunk by heat.                                 Oberfilche der
Schrumpfschicht (12) haftet, da- durch gekennzeichnet, daf die
Schrumpfschicht 5    7                   EP 0 355 962 B1                 8
used to form shrink wrap packages which are highly  2. The energy control
film (10) of claim 1 wherein Impermeable to liquids and gases and which
shield         the metallic layer (14) is comprised of silver, cop-
packaged contents from visible light or other forms of  per, aluminum,
iron, titanium, nickel, tin, stainless electromagnetic radiation.
steel, gold, chrome or alloys thereof. 5 EXAMPLE 3
3. The energy control film of claim 1 wherein the heat-shrinkable layer
(12) is a compliant elasto- A roll of stretchable heat shrinkable
polyolefin    mer of polyolefin and the metallic layer (14)is sil- film,
approximately 0.023 mm thick and approximate-    ver. ly 133.35 cm web
width, from the Cryovac Division of  10 W.R. Grace, was sputter coated with
type 316 non-   4. The energy control film of claim I wherein the magnetic
stainless steel using a D.C. magnetron        heat-shrinkable layer (12) is
a compliant elasto- sputtering coater. By varying the web speed and pow-
mer of polyolefin and the metallic layer (14) Is er, metal layers were
deposited with thickness from    stainless steel. about 6 nm to about 17 nm
in thickness. The metal-  15 lized films transmitted from about 70% of 633
nm wa-  5. A method of insulating a fenestration (20), having velength
light for the 6 nm layer to about 34% for the  a pane (22) and a frame (24)
surrounding the 17 nm layer. The 6 nm film shrink about 3% during
perimeter of the pane, with the film (10) of any sputtering. The 17 nm film
shrink about 6% during      preceding claim, the method comprising the
sputtering. Film transmitting about 50% to 66% of 633   20  steps of nm
light (i.e., approximately 12 nm to 8 nm in thick-        securing the
energy control film (10) to the ness respectively, as measured on an
ellipsometer) .   frame (24) to form a substantially sealed enclo- was
preferred for Insulating windows. Resistance of    sure, the enclosure
defined by the pane (22), the the 50% transmission film was about 500 ohms
per       film (10) and the frame (24); square. Resistance of the 66%
transmission fim was   25  shrinking the film (10) to form a smooth, taut,
about 1000 ohms per square, which corresponds to       wrinkle-free surface
in a spaced apart relation- a volume resistivity of the metallic layer of
about 800  ship from the pane (22). microohm cm. The volume resistivity of
the metalic layer Is believed indicative of void spaces within the  6. The
method of claim 5 wherein the shrinking step layer, Sondheimer scattering,
and oxidation of the   30  involves applying heat to the film. metallized
layer, concurrent or subsequent to depos- ition, since type 316 stainless
steel has a bulk reels-  7. The method of any one of claims 5 and 6 wherein
tivity of about 100 micro ohm-cm.                      the film (10) Is
secured to the frame (24) by a lay- Portions of the stainless steel
metallized film   er of double sided adhesive tape (32). were attached to
window frames with double sided   35 tape and shrunk by heating with a hair
dryer to a taut  8. A method of Insulating a fenestration (20), having
appearance. After shrinking, the film appeared uni-    a pane (22) and a
frame (24) surrounding the form in optical density.
perimeter of the pane (22), with the energy con- Although the present
invention has been descri-    trol film (10) of any one of claims I to 4,
the meth- bed with reference to preferred embodiments, work-  40  od
comprising the steps: ers skilled in the art will recognize that changes
may      stretching the energy control film (10) to a
bemadeinformanddetailwithoutdepartingfromthe           smooth, taut,
wrinkle free surface. in a spaced 



spirit and scope of the invention.                     apart relationship
from the pane (22); and securing the stretched film (10) to the 45
frame (24) to form a substantially sealed enclo- Claims
sure, the enclosure defined by the pane (22), the frame (24) and the
smooth, taut, wrinkle free sur- 1. An energy control film (10) comprising:
face of the film (10). a heat-shrinkable layer (12) having a first surface
and a second surface; and          50 a metallic layer (14) adhering to the
first  PatentansprOche surface of the heat shrinkable layer (12) charac-
terized in that said heat shrinkable layer (12) is a  1. Energiesteuernde
Folle (10), umfassend: polyolefin or polyolefin copolymer heat shrink-
eineSchrumpfschicht(12)miteinerersten able layerwherein the metallic layer
(14) remains  55  Oberflache und elner zweiten Oberflache; und
substantially smooth and adherent when the film          sine Metallschicht
(14), die auf der ersten is shrunk by heat.
Oberflache der Schrumpfschicht (12) haftet, da- durch gekennzelchnet, daB
die Schrumpfschicht 5 (err)    ; - - -   -  .-   9  EP 0 355 962 B1
10 (12) esne Schrumpfschicht aus elneM Polyolefin     to Umhullung zu
bilden, wobel die Umh~illung . . -   oder elnem Polyolefin-Copolymer bst,
wobel die    durch die Scheibe (22), don Rahmen (24) und die jMetalschicht
(14) Im wesentlichen glalt und feast-  glatte, gespannte, faltbnfrele
Oberflache der Fo- haftend blelbt, wenn die Folie mittels Wirme auf-  lie
(10) gebiidet wird. geschrumpft wird.                          5 2.
Energlesteuernde Folle (10) nach Anspruch 1,    Revendications ; -
dadurch gekennzelchnet, dael die Meotllschicht (14) aus Silber, Kupfer,
Aluminium, Eisen, Titan,  1. Film de contrdle d'energle (10) comprenant:
....-.-.. --.  Nickel, Zinn, nichtrostndem Stahl, Gold, Chrom   10   une
couche thermorhtractable (12) ayant odor Legierungen derselben besteht.
une premibre surface et une deuxleme surface; .~~~~. ..
et 3  Energlesteuernde Folle nach Anspruch 1, da-              une couche
metallique (14) adherant A la durch gekennzeichnet, dalt die
Schrumpfschicht     premlere surface de la couche thermor6tractable (12)
ein nachglebiges Elastomer von Polyolefin  1S  (12), caractrise en ce quo
ladite couche thermo- Ist, und die Metallschicht (14) Silber Ist.
r6tractbble (12) eat une couche thermoretracte- ble de polyolefine ou de
copolymbre de polyol6- 4. Energlesteuernde Folle nach Anspruch 1, da-
fine dans laquelle la couche metallique (14) rests durch gekennzelchnet,
daS die Schrumpfschlicht     essentiellement lisse et adherente lorsque le
film (12) sln nachglebiges Elastomer von PolyolefIn  20  esat retracte par
Is chalour. Ist, und die Metailschicht (14) nichtrostender Stahl Ist.
2. Film de controle de l'energie (10) selon la reven- dication 1, dana
lequel la couche metallique (14) 5. Verfahren zum Isolieren elner
Fensteranordnung      oet conatitues d'argent, de cuivre, d'aluminium, (20)
bestehend aus einerScheibe (22) und olnem   25  de for, de titane, de
nickel, d'etain, d'acier Inoxy- Rahmen (24), der die Scheibe an Ihrom
Umfang       dable, d'or, de chrome ou de leurs alilages. *   -
umgibt, mit der Folle (10) nach elnem dervorher- gehenden Anspr~chs, wobei
das Verfahren die     3. Flim de controle de l energle selon la revendica-
foigonden Schritte umfailt                         tion 1, dans loquel la
couche thermoretractable Befestigen der energlesteuernden Folie  30   (12)
eat un elastomere approprie de polyoldfine (10)oan dem Rahmen (24), um elne
Im wesentl-       o et dans loquel la couche mftilique (14) eat de chen
dicht Umh0llung zu bilden, wobel die Um-      I argent. hOllung durch die
Schelbe (22), die Foli (10) und den Rahmen (24) gobildet wird;
4. Film de contr~le de l'norgie selon la revendica-
AufschrumpfenderFolie(10),sodaBoeine   35    tion 1, dana loquol la couche
thermoretractable -glatte,-gespannte, faltonfrele Oberfiache Im Ab- -  (12)
est un elastomere approprie de polyoleflne stand von der Schelbe (22)
ontstoht.               et dans loquel la couche metollique (14) est de
l'acier Inoxydable. 



6. Verfahren nach Anspruch 5, dadurch gekenn- zelchnet, daB bel dem
Aufachrumpfen die Folio  40  5. Procede d'Isolation d'une fenetre (20)
ayant une - - ~  mit Hitze beaufschlagtwird.              ^
vitre(22) otun chassis (24) entourantle perimetre de la vitre avec le ftRm
(10) selon l'une queloonque 7. Verfahren nach einem derAnsprOche 5 und 6,
do-      des revendications precedentes, le proced6 durch gekennzelochnet,
dael die Folio (10) an dam  compronant les 6tapes sulvanbs: Rahmen (24)
durch sine Lage sines doppelseiti-  45       fixation du film de control1
de l'nergie gen Klebobandes (32) befestigt Ist.                (10) au
chassb (24) pourformer une enceinte es- sentiellement hermetique,
l'enceinte Mant defi- 8. Verfahren zum Isolleren einer Fensteranordnung
nie par la vitre (22), le film (10) et le chassis (24); *     ~    (20)
bestehend aus elnerSchelbe (22) und einom            retraction du film
(10) pourformer une sur- Rahmen (24), der die Scheibe an ihrem Umfang   5o
face lisse rigide et sans defaut, ecartoe de la vitro umgibt, mit der
energiesteuernden Folie (10)       (22). ;. ......... nach elnem der
Ansprflche I bls 4, wobel dos Verfahren die folgenden Schritte umfalt:
6. Procedo selon la revendication 5, dons loquel Strecken der
energiesteuernden Folie         I'6tape de la retraction comprend
l'application de (10) zu einer glatten, gespanntbn, faltbnfrelen  5S
chaleur au film. * - : -  - Oberfliche im Abstand von der Scheibe (22); und
Befestigen der gestreckten Folio (10) an  7. Procede selon l'une quelconque
des revendlca- dom Rahmen (24), um eine imwesentllchen dich-      tions 5
et 6, dans loquel le film (10) eat fixo au -                        ,
~~~~~~~~~~~6 -:  limit ;   :   1 11l1111111111 1111!  1    11
5EP 0 355 962 B1                  12 chassis (24) par une couche de ruban
adhesif double face (32). 8. Procede d'isolation d'une fonetre (20) ayant
une vitroe(22) etun'chassis (24) entourantle p~rimbtre"''' 5 de lia fentre
(22), et un chassis (24) sntourant Is perimetre de la vitre (22) avoc le
film de contr~le de I'6nergle (10) selon l'une quelconque des re-
vendicatlons I A 4, le procede comprenant les etapes suivantes:
10 Mtirage du film de controls de l'energle :      (10) pour obtenir une
surface lisse rigide et sans defaut ecartee de la vitro (22); et fixation
du film Mtird (10) our le chassis (24) pour former une enceintb
essentlellement  15 hermetique, I'enceinte etant definie par la vitre (22),
lo chissis (24) et la surface lisse rigide et es- sentiellement sans d6faut
du film (10). 20 25 30 35 40 45 50 55 *   C   L    


