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posite the structured surface. In addition, when the film is curled or
arched, the smooth surface lies in Technical Field and Background Art
a smooth continuous arcuate curve and incident light striking the concave
side of the film, within The present invention relates to a thin, flexible
5   certain angular ranges, is totally internally reflected. film made of a
transparent material having a struc-     The ability to maintain
reflectivity when the tured surface on one side and a smooth surface
smooth surface lies in an arcuate curve results in opposite the structured
surface on the other side,  the film being able to be utilized in a variety
of one aspect of which is that the combination of       ways. For example,
the flexibility of the film allows surfaces may totally internally reflect
light.  10  it to be used as a concentrator of solar energy It is well
known, to those skilled in the art, to  when applied onto a trough. form
thin, flexible films structured on one side to     A particular advantage
of the film's flexibility is deflect light, as illustrated in U.S. Patent
No.     that it can be formed into a conduit or optical 2,248,636. In
addition, mirrors have been used to   tunnel having a variety of
cross-sectional shapes reflect light and the making of mirrors is also well
15   with the linear array of right angled isosceles known to those skilled
in the art as described in,   prisms disposed parallel, orthogonally, or at
any for example, U.S. Patent No. 2,723,919. However,     angle to the axis
of the conduit. However, light will there are limitations associated with
the use of     only be totally internally reflected and transported
mirrors. Commercially available mirrors, even when   along the conduit if
it is properly directed into the , have limited reflectivities that
normally range   20  conduit. Further, the performance of the conduit from
about 75% to about 95%, and, when, with the     can be manipulated so that
the conduit acts as an passing of time, the reflective coating becomes
illuminator by permitting a controlled amount of tarnished, the efficiency
decreases.                light leakage. The principle of total internal
reflection has been recognized by optical engineers, as an alter-  25
Brief Description of the Drawings native to mirrors, for many decades for
reflectors and luminairs, as illustrated in U.S. Patent Nos.       The
present invention will be more fully de- 2,175,067  and  4,260,220  and
also  in FR-A-       scribed with reference to the accompanying draw-
2551180. Its application can be found in various    ings wherein like
reference numerals identify cor- optical instruments, for example, the
porro prisms   30  responding components, and: in certain binoculars, the
amici roof prisms used in   Figures 1A and 11B are enlarged perspective
certain types of periscopes, and the roof prisms       views of the film of
the present invention; used in certain types of single lens reflex cameras.
Figure 2 is a schematic end view of the film of However, such devices are
massive and bulky.           the present invention; The present invention
affords an improved thin,  35  Figure 3 is an inverted end view of Figure
2; flexible film made of a transparent material having    Figure 4 is an
exaggerated view similar to Fig- a structured surface on one side which
will achieve    ure 2 depicting the film when it is curled into a tal
internal reflection so that light, incident within  smooth continuous
arcuate curve; rtain angular ranges, is totally internally reflected.
Figure 5 is an exaggerated view similar to Fig- In addition, since the
Improved film requires no   40  ure 3 depicting the film when it is curled
into a coating, it is capable of maintaining its efficiency   smooth
continuous arcuate curve; over long periods of time. Finally, because of
the     Figure 6 is a perspective view of a parabolic film's flexibility,
it can be formed into a variety of  solar energy concentrating trough
utilizing the shapes and utilized in several ways.                   film
of the present invention; 45     Figure 7 is a perspective view of a light
conduit Disclosure of the Invention                            utilizing
the film of the present invention; and Figure 8 is a schematic end view of
the film of The present invention provides a novel thin,        the present
invention having rounded peaks to flexible film made of a suitable
transparent ma-       permit light leakage. terial, which has a structured
surface on one side   50 and a smooth surface opposite the structured sur-
Detailed Description face on the other side. The structured surface
consists of a linear array of miniature substantially   Referring to
Figures 1 A and 1 B of the draw- right angled isosceles prisms arranged
side-by-     ings, the thin, flexible film of the present invention, side
to form  a plurality of peaks and grooves.  65  generally designated 10, is
comprised of a trans- When the film is in a planar position, the per-
parent polymeric material having a structured sur- pendicular sides of each
prism make an angle of      face 12 on one side and a smooth surface 14
approximately 45  with the smooth surface op-        opposite the
structured surface on the other side. 2    3                  EP 0 225 123
B1                      4 



Incident light striking either of the surfaces 12 or  well known to those
skilled in the art, for example 14, within certain angular ranges, will be
totally   as illustrated in U.S. Patent Nos. 3,689,346, internally
reflected at the other surface, as illus-  4,244,683, 4,576,850 and U.K.
Patent Application trated in Figure 2. The light will be totally internally
No. GB2,127,344A, the disclosures of which are reflected when the light
refracted by the first sur-   5   hereby incorporated by reference. In
addition, pre- face strikes the second surface at an angle, with    vious
methods for mass producing rigid sheets respect to the normal, greater than
the critical     have also included compression molding, casting angle.
This critical angle, in air, is defined as the  or calendering. The
particular manufacturing pro- arc sine of the reciprocal of the index of
refraction  cess is not essential to the present invention, and of the
material. In addition, a significant portion of  10  is a matter of choice
based upon economics and the incident light striking either of the surfaces
12  availability. or 14, outside those angular ranges, will be trans-
The thickness of the film is essential to the mitted and the remainder will
be reflected, as illus-  present invention because the performance and
trated in Figure 3. In either situation, there is negli-  applicability of
the film are dependent upon its gible absorption of light by the material.
15  flexibility so that the film 10 may be curled into a The structured
surface 12 includes a linear       variety of shapes, such as tubular or
cylindrical. An array  of miniature  substantially  right angled
approximation for the minimum cylindrical diameter isoceles prisms 16
arranged side-by-side in parallel  D to which a particular film having a
thickness T, relationship to form a plurality of peaks 17 and     as
measured from the smooth surface 14 to the grooves 18 running the length of
the film 10, as   20   valley of the grooves 18, may be curled is deter-
illustrated in Figures 2 and 3. The perpendicular    mined by the equation:
D=T*C, where C is a sides 20 make an angle alpha (a), of approximately
constant associated with the modulus of elasticity 45, with the adjacent
smooth surface 14 when the     of the particular material. When the prisms
16 are film is in a planar position. In addition, when the  micro in size,
at least 40 per 2.5 cm, and the film film 10 is curled such that the smooth
surface 14   25   10 has a particular thickness T, it may be curled lies in
a continuous arcuate curve, the angle alpha  such that the smooth surface
14 will lie in a smooth (a) varies from 45' and the sides 20 curve due to
continuous arcuate curve while maintaining total compression or tension, as
illustrated in Figures 4  internal reflection. It has been determined that
an and 5. It has been found that these conditions do    acrylic film
having prisms micro in size has a not significantly affect the performance
of the film   30   constant C of about 200 associated therewith. For 10 in
many applications.                             example, a 0.38 mm thick
acrylic film having about The particular material used for the film 10
70 prisms per 2.5 cm will exhibit sufficient flexibility may vary, but it
is intended that the material be    to be capable of being easily curled
into a cylinder normally flexible, and yet may not have sufficient   having
a minimum diameter of approximately 7.6 strength to be self supporting in
particular applica-  35  cm, while maintaining a smooth continuous arcuate
tions. The flexibility of the film 10 can best be     surface without
breaking. In addition, such a film defined as the ability to be curled so
that the      will be rigid and self-supporting enough to easily smooth
surface 14 is a smooth continuous arcuate     maintain its shape when
curled into a cylinder curve having no discernable discontinuities, such
having a diameter of approximately 45.7 cm. This as kinks, fractures,
segments, or the like. It is,  40  ability to maintain reflectivity results
in the film however, essential that the material be transparent,  being
able to be utilized in a variety of ways, and and preferably homogeneous
and isotropic. Useful     eliminates the prior requirement that the
optically polymeric materials for this purpose are commer-     active
surface be rigidly maintained in planar con- cially available, for example,
acrylics and polycar-  figuration as taught by U.S. Patent No. 4,260,220.
bonates having nominal indices of refraction of   45     As illustrated in
Figure 1A, a light ray A in- 1.493 and 1.586, respectively. Other useful
poly-    cident on the smooth surface 14, at an angle I1 mers are
polypropylene, polyurethane, polystyrene,   made with the normal N to the
smooth surface 14, polyvinyl chloride and the like. The particular poly-
is refracted and totally internally reflected at the meric material
selected is not significant to the    structured surface 12. The light ray
A and the invention hereof, so long as it provides the de-   5o   normal N
both lie in a plane that is perpendicular to scribed function. Normally,
the manufacturers of     the direction P in which the linear array of
prisms this product will select the best commercially avail-  16 of the
structured surface 12 lie. Light ray A will able polymeric material based
upon price, applica-   be totally internally reflected and emerge as re-
tion and manufacturing process. However, polycar-    flected light ray A'
still lying In that same plane. bonates are of particular interest because
of their  55   Similarly, another light ray B, Incident on the high indices
of refraction and physical properties.  smooth surface 14 at an angle 12 in
a plane not There are several ways to continuously mass       perpendicular
to the direction P, is illustrated. The produce the film of the present
invention which are  incident light ray B is internally reflected and 3
5                  EP 0 225123 B1                      6 emerges as light
ray B' in another plane defined by  skilled in the art to practice the
techniques of the 



the incoming light ray B and the prism direction P.  present invention, the
preceding description is in- tended to be exemplary and should rot be used
to pplication and Use                                 limit the scope of
the invention. The scope of the 5   invention should be determined only by
reference Several of the various applications and uses of  to the following
claims. the film 10 of the present invention will now be described. For
example, the film 10 may be at-       Claims tached to a parabolic trough
30 made of a hard rigid material which supports the film 10 to form a   10
1. A thin, flexible film formed of a transparent concentrator of solar
energy, as illustrated in Figure  polymeric material, comprising a
structured 6. Thus, solar energy S incident upon the smooth        surface
on one side and a smooth surface surface  14 is totally  internally
reflected  and      opposite said structured surface on the other emerges
focused on the linear target 32.                side, said structured
surface (12) including a The most promising and revolutionary use of  is
linear array of miniature substantially right an- the film 10 is its
ability to be formed into a tubular   gled isosceles prisms (16) arranged
side-by- light conduit 40, whereby the smooth surface 14          side to
form a plurality of peaks (17) and lies in a smooth continuous arcuate
curve, as illus-     grooves (18), the perpendicular sides (20) of ated in
Figure 7. Further, as illustrated in Figures   said prisms (16) make an
angle of approxi- and 5, the conduit 40 may be formed with the   20
mately 45  with said smooth surface (14) op- structured surface 14 on the
inner concave surface       posite said structured surface (12), character-
or on the outer convex surface. Thus, light can be      ized in that said
film (10) has a thickness such directed into the conduit 40, as illustrated
in Figure  that it may be curled so that said smooth 7, by a light source
L-S, and a predetermined           surface (14) lies in a smooth continuous
ar- portion of the light, dependant upon the size and   25  cuate curve
having a diameter of approximate- placement of the light source, will be
contained by     ly 7.6 cm. internal reflection and will emerge from the
other end when the prisms 16 are disposed parallel to      2. The film
defined in claim 1, further character- the axis of the conduit 40.
ized in that said isosceles prisms (16) are The performance of the conduit
40 may be   30        micro in size, at least 40 per 2.5 cm. manipulated by
adding diffusing particles, or by Incorporating windows or imperfections,
such as      3. The film defined in claim 1, further character-
non-optically smooth prism sides and/or non-opti-       ized in that the
film (10) does not have suffi- cally sharp corners or peaks, so that the
light          cient strength to be self-supporting. conduit 40 acts as an
illuminator by permitting   35 controlled light leakage. To permit
controlled light  4. The film defined in claim 1, further character-
leakage, the peaks 17, which are normally razor         ized in that said
transparent polymeric material harp for light transportation, may be
blunted or       is polyearbonate. ounded as illustrated in Figure 8. The
amount of light leakage per reflection is of the order r/p,  40  5. The
film defined in claim 1, further character- where r is the approximate
radius of the round          ized in that said transparent polymeric
material peak 17' of the prisms 16' and p is the groove          is
acrylic. period. Thus, by varying the radius r of the peaks 17', light
leakage can be controlled. It is preferred  6. The film defined in claim 1,
further character- that this be accomplished without any post-produc-   45
ized in that said polymeric material has an tion or conversion operation,
which for example         index of refraction such that incident light
strik- may require additional or specialized dies or tool-     ing the
smooth surface (14) within certain an- ing, or by varying parameters in the
manufacturing      gular ranges is totally internally reflected. process.
This has proved both effective and eco- nomical by varying the following
parameters to  so  7. The film defined in claim 1, further character-
control replication and the rounding of the peaks:      ized in that said
polymeric material has an (1) die temperature; (2) die pressure; (3) line
index of refraction such that incident light strik- speed; (4) tooling
temperature; (5) cooling rate; (6)   ing the structured surface (12) within
certain polymer dopants, etc. If the manufacturing process      angular
ranges is totally internally reflected. is other than extrusion, other
parameters may ap-   55 ply.
8  The film defined in claim 1, further character- While a preferred
embodiment of the present          ized in that said film (10) has a
thickness of invention has been described so as to enable one
approximately 0.38 mm and about 70 prisms 4    5                  EP 0 225
123 B1                       6      (err) (err) emerges as light ray B' in
another plane defined by    skilled in the art to practice the techniques
of the 



the incoming light ray B and the prism direction P.    present invention,
the preceding description is in- tended to be exemplary and should rot be
used to application and Use                                . limit the
scope of the invention. The scope of the 5   invention should be determined
only by reference Several of the various applications and uses of    to the
following claims. the film 10 of the present invention will now be
described. For example, the film  10 may be at-        Claims tached to a
parabolic trough 30 made of a hard rigid material. which supports the film
10 to form a   10  1. A thin, flexible film formed of a transparent
concentrator of solar energy, as illustrated in Figure     polymeric
material, comprising a structured 6. Thus, solar energy S incident upon the
smooth           surface on one side and a smooth surface surface  14 is
totally  internally  reflected  and         opposite said structured
surface on the other emerges focused on the linear target 32.
side, said structured surface (12) including a The most promising and
revolutionary use of   15       linear array of miniature substantially
right an- the film 10 is its ability to be formed into a tubular     gled
isosceles prisms (16) arranged side-by- light conduit 40, whereby the
smooth surface 14            side to form  a plurality of peaks (17) and
lies in a smooth continuous arcuate curve, as illus-       grooves (18),
the perpendicular sides (20) of ated in Figure 7. Further, as illustrated
in Figures     said prisms (16) make an angle of approxi- . and 5, the
conduit 40 may be formed with the   20       mately 45- with said smooth
surface (14) op- structured surface 14 on the inner concave surface
posite said structured surface (12), character- or on the outer convex
surface. Thus, light can be         ized in that said film (10) has a
thickness such directed into the conduit 40, as illustrated in Figure
that it may be curled so that said smooth 7, by a light source L-S, and a
predetermined              surface (14) lies In a smooth continuous ar-
portion of the light, dependant upon the size and   25     cuate curve
having a diameter of approximate- placement of the light source, will be
contained by        ly 7.6 cm. internal reflection and will emerge from the
other end when the prisms 16 are disposed parallel to        2. The film
defined in claim 1, further character- the axis of the conduit 40.
ized In that said isosceles prisms (16) are The performance of the conduit
40 may be   30          micro in size, at least 40 per 2.5 cm. manipulated
by adding diffusing particles, or by incorporating windows or
imperfections, such as        3.  The film defined in claim 1, further
character- non-optically smooth prism sides and/or non-opti-         ized
in that the film (10) does not have suffi- cally sharp corners or peaks, so
that the light            cient strength to be self-supporting. conduit 40
acts as an illuminator by permitting   35 controlled light leakage. To
permit controlled light   4. The film defined In claim 1, further
character- leakage, the peaks 17, which are normally razor            ized
in that said transparent polymeric material harp for light transportation,
may be blunted or          is polycarbonate. ounded as illustrated in
Figure 8. The amount of light leakage per reflection is of the order r/p,
40   5.  The film defined in claim 1, further character- where r is the
approximate radius of the round            ized in that said transparent
polymeric material peak 17' of the prisms 16' and p is the groove
is acrylic. period. Thus, by varying the radius r of the peaks 17', light
leakage can be controlled. It is preferred  6. The film defined in claim 1,
further character- that this be accomplished without any post-produc-   45
ized in that said polymeric material has an tion or conversion operation,
which for example            index of refraction such that incident light
strik- may require additional or specialized dies or tool-       ing the
smooth surface (14) within certain an- ing, or by varying parameters in the
manufacturing         gular ranges is totally internally reflected.
process. This has proved both effective and eco- nomical by varying the
following parameters to   5o   7.  The film defined in claim 1, further
character- control replication and the rounding of the peaks:        ized
in that said polymeric material has an (1) die temperature; (2) die
pressure; (3) line            index of refraction such that incident light
strik- speed; (4) tooling temperature; (5) cooling rate; (6)     ing the
structured surface (12) within certain polymer dopants, etc. If the
manufacturing process         angular ranges is totally internally
reflected. is other than extrusion, other parameters may ap-   55 ply.
8. The film defined in claim 1, further character- While a preferred
embodiment of the present            ized in that said film (10) has a
thickness of invention has been described so as to enable one
approximately 0.38 mm and about 70 prisms 4    7                  EP 0 225
123 B1                     8    (err) (err) (16) per 2.5 cm so that when
said film (10) is   14. The light conduit defined in claim 11, further 



curled said smooth surface (14) lies in a            characterized in that
said peaks (17 & 17') are smooth continuous arcuate curve without any
rounded to permit controlled light leakage de- discernable discontinuities.
fined in accordance with the ratio rip, where r 5       is the approximate
radius of the round peaks 9. The film defined in claim 1, further
character-      (17 & 17') and p is the groove period. ized in that said
peaks (17 & 17') are rounded to permit controlled light leakage defined in
15. The light conduit defined in claim 11, further accordance with the
ratio r/p, where r is the        characterized in that said transparent
polymer- approximate radius of the round peaks (17 &   10     ic material
further includes light diffusing par- 17') and p is the groove period.
ticles. 10. The film defined in claim 9, further character-
PatentansprUche ized in that said transparent polymeric material further
includes light diffusing particles.  15  1. Dianne, flexible Feinfolie aus
einem durchsich- tinen polymeren Werkstoff, mit einer struktu- 11. A light
conduit for transporting light, compris-     rierten Flache auf der einen
Seite und einer ing a thin, flexible film of a transparent poly-     der
strukturierten Fl~che entgegengesetzten, meric material including a
structured surface        glatten FlAche auf der anderen Seite, wobei on
one side and a smooth surface opposite  20        die strukturierte FlAche
(12) eine lineare Anord- said structured surface on the other side, said
nung  von  im  wesentlichen  rechtwinkligen structured surface (12) having
a linear array of     gleichschenkligen  Miniaturprismen (16) auf-
miniature substantially right angled isosceles       weist, die
nebeneinander angeordnet sind und prisms (16) arranged side-by-side to form
a          eine Mehrzahl von Hllckern (17) und TAilern plurality of peaks
(17) and grooves (18), the   25   (18) bilden und die zueinander
rechtwinkligen perpendicular sides (20) of said prisms (16)         Seiten
(20) der Prismen (16) unter einem Win- making an angle of approximately 45'
with            kel von etwa 45* zu der der strukturierten said smooth
surface (14) opposite said struc-        FlAche (12) entgegengesetzten,
glatten Flche tured surface (12), said film (10) being char-      (14)
angeordnet sind, dadurch gekennzeichnet, acterized in that said polymeric
material is a   30  dal die Feinfolie (10) eine solche Dicke hat, thin
flexible film and is formed into a tubular      dal sie so eingerollt
werden kann, daB die configuration so that said smooth surface (14)
glatte Fldche (14) in einer glatten, kontinuierli- lies in a smooth
continuous arcuate curve, the       chen, bogenf6rmigen Kurve mit einem
Durch- thickness of said film being such that said          messer von etwa
7,6 cm lieget. curve may have a diameter of approximately   35 7.6 cm, said
polymeric material having an in-    2. Feinfolie nach Anspruch 1, dadurch
gekenn- dex of refraction such that light entering the       zeichnet, dal
die gleichschenkligen Prismen conduit (40), within certain angular ranges,
is      (16) eine Mikrogrdle haben und in einer Tei- totally internally
reflected as it travels along the  lung von mindestens 40 pro 2,5 cm
vorhanden conduit (40).                               40       sind. 12.
The light conduit defined in claim 11, further   3. Feinfolie nach Anspruch
1, dadurch gekenn- characterized in that the corners of said prisms
zeichnet, dal die Feinfolie (10) nicht so feet ist, (16) of said structured
surface (12) are not         dai sie freitragend w~re. optically sharp, so
that the light conduit (40)  45 acts as an illuminator by allowing some of
the   4. Feinfolie nach Anspruch 1, dadurch gekenn- light entering said
conduit (40) to escape           zeichnet, dal  der durchsichtige polymere
through the film (10) without being totally Inter-   Werkstoff Polycarbonat
ist. nally reflected. 50  5. Feinfolie nach Anspruch 1, dadurch gekenn- 13.
The light conduit defined in claim 11, further      zeichnet, dab der
durchsichtige polymere characterized in that the perpendicular sides
Werkstoff Acrytharz ist. (20) of said prisms (16) of said structured
surface (12) are not optically smooth, so that   6. Feinfolie nach Anspruch
1, dadurch gekenn- the light conduit (40) acts as an illuminator by   5S
zeichnet, dal der polymere Werkstoff eine sol- allowing some of the light
entering said conduit     che Brechzahl hat, dal in bestimmten Winkel- to
escape through the film (10) without being        bereichen auf die glatte
FlRche (14) fallendes totally internally reflected.
Licht vollstandig innen reflektiert wird. 5    9                  EP 0 225
123 B1                     10     l lJ IJifl liji uN 11111 C   L   M   S i
7. Feinfolie nach Anspruch 2, dadurch gekenn-        12. Lichtleitung nach
Anspruch 11, dadurch ge- zeichnet, dali der polymere Werkstoff eine sol-
kennzeichnet, dafi die Kanten der Prismen (16) che Brechzahl hat, daB in
bestimmten Winkel-         der strukturierten Flache (12) nicht optisch 



\..,  bereichen auf die strukturierte FIdche (12) fal-     scharf sind, so
dali die Lichtleltung (40) als ein lendes Licht vollstdndig innen
reflektiert wird.  5  Leuchtk6rper wirksam ist, well sie einem Teil des in
die Leitung (40) eintretenden Licht ge- 8. Feinfolie nach Anspruch 1,
dadurch gekenn-           stattet, durch die Feinfolie (10) auszutreten,
zeichnet, daR die Feinfolie (10) eine Dicke von      ohne daB es
vollstandig innenreflektiert wird. etwa 0,38 mm hat und etwa 70 Prismen
(16) pro 2,5 cm besitzt, so daB beim Einrollen der   10  13. Lichtleitung
nach Anspruch 11, dadurch ge- Feinfolie (10) die glatte Fl1che (14) ohne
er-       kennzeichnet, daB die zueinander rechtwinkli- kennbare
Unstetigkeiten in einer glatten, konti-     gen Seiten (20) der Prismen
(16) der struktu- nuierlichen bogenf6rmigen Kurve lient.
rierten Fliche (12) nicht optisch glatt sind, so dal die Lichtleitung (40)
als ein Leuchtk6rper 9. Feinfolie nach Anspruch 9,dadurch gekenn-   15
wirksam ist, weil sie einem  Tell des in die zeichnet, dafi die Hocker (17
& 17') so gerun-       Leitung (40) eintretenden Licht gestattet, durch det
sind, dal sie einen gesteuerten Lichtdurch-      die Feinfolie (10)
auszutreten, ohne daB es tritt entsprechend dem Verhaltnis rip gestatten,
vollstandig innenreflektiert wird. wobei r der ungefahre Radius der runden
Hok- ker (17 & 17') und p die Periode der Vertiefun-   20  14. Lichtleitung
nach Anspruch 11, dadurch ge- gen ist.
kennzeichnet, dal die Hocker (17 & 17') so gerundet sind, dal sie einen
gesteuerten Licht- 10. Feinfolie nach Anspruch 9, dadurch gekenn-
austritt entsprechend dem Verhaltnis rip ge- zeichnet, dafl der
durchsichtige  polymere           statten, wobei r der ungef~hre Radius der
run- Werkstoff lichtdiffundierende Teilchen enthalt.   25  den H6cker (17 &
17') und p die Periode der Vertiefungen ist. 11. Lichtleitung zum Transport
von Licht mit einer dinnen, flexiblen Feinfoile aus einem durch-     15.
Lichtleitung nach Anspruch 11, dadurch ge- sichtigen polymeren Werkstoff,
mit einer struk-      kennzeichnet, daB der durchsichtige polymere
turierten Flache auf der einen Seite und einer  30   Werkstoff
lichtdiffundierende Teilchen enthdlt. der strukturierten Flache
entgegengesetzten, glatten Fl~che auf der anderen Seite, wobei
Revendlcatlons die strukturierte Flache (12) elne lineare Anord- nung  von
im  wesentlichen  rechtwinkligen      1. Film flexible mince en polymere
transparent, gleichschenkligen  Miniaturprismen  (16) auf-  35
pr6sentant une surface structur6e sur une face weist, die nebeneinander
angeordnet sind und         et une surface lisse oppos~e a ladite surface
eine Mehrzahl von Hockem (17) und Thlem              structurde, sur
l'autre face, ladite surface struc- (18) bilden und die zueinander
rechtwinkligen       turee (12) comportant une serie lin6aire de trOs
Seiten (20) der Prismen (16) unter einem Win-        petits prismes
isoceles sensiblement a angle kel von etwa 450 zu der der strukturierten
40      rectangle au sommet (16), agenc~s c8te & Flache (12)
entgegengesetzten, glatten Fl~che        cote pour former une pluralite de
cr8tes (17) et (14) angeordnet sind, und die Folie (10) da-         de
gorges (18),les c8tes perpendiculaires (20) durch gekennzeichnet, ist, dal
der polymere          des dits prismes (16) formant un angle de 45'
Werkstoff eine dinne, flexible Feinfolie bildet      environ avec ladite
surface lisse (14) oppos~e und zu elnem  Rohr verformt ist, so dal die  45
a ladite surface structuree (12),caracterise en glatte Flache (14) in einer
glatten, kontinuierli-   ce que ledit film (10) a une epaisseur telle qu'il
chen, bogenformigen Kurve liegt, die Feinfolie       peut 8tre courbe de
sorte que ladite surface (10) eine solche Dicke hat, dal sie so einge-
lisse (14) suive une courbe arquee continue rollt werden kann, daB die
glatte Fliche (14) in    r~gulibre ayant un diambtre de 7,6 cm environ.
einer glatten, kontinulerlichen, bogenformigen   50 Kurve mit elnem
Durchmesser von etwa 7,6        2. Film suivant la revendication 1,
caracteris6 en cm liegt und der polymere Werkstoff eine sol-        outre
en ce quo lesdits prismes isoceles (16) che Brechzahl hat, dal in die
Leitung (40)           sont de trOs petite dimension, au nombre d'au
eintretendes Licht bei seiner Wanderung langs        moins 40 par 2,5 cm.
der Leitung (40) in bestimmten Winkelberei-  S5 chen vollstandig
innenreflektiert wird.          3  Film suivant la revendication 1,
caract6ris6 en outre en ce que le film (10) n'a pas une resistance
m6canique suffisante pour Otre 6    .     1t                 ~~~~~~~~EP
0225 123 B1   '12                 ! ! * auto-porteur.
mere est un film flexible mince et il est trans- forme en une configuration
tubulaire telle que 4. Film suivant la revendication 1, caracteris6 en
ladite surface lisse (14) suit une courbe arqu6e 



<      outre en co que ledit polymere transparent est        continue
reguliere, I'epaisseur dudit film etant un polycarbonate.
5        telle que ladite courbe peut avoir un diametre de 7,6 cm environ,
ledit polymere ayant un 5. Film suivant la revendication 1, caract6ris6 en
indice de refraction tel que la lumibre,qui entre outre en ce que ledit
polymere transparent est       dans le conduit (40) a l'interieur de
certaines une resine acrylique.                                plages
angulaires, est totalement reflchie inte- 10      riourement pendant son
d6placement le long 6. Film suivant la revendication 1, caracterise en
du conduit (40). outre en ce que ledit polymere a un indice de refraction
tel que la lumibre incidente qui frap-  12. Conduit de lumibre suivant la
revendication 11, pe la surface lisse (14) A l'int6rieur de cortai-
caract6risd en outre en ce que les angles des nes plages angulaires est
totalement r6flechie  15   dits prismes (16) de ladite surface structur6e
interieurement.                                     (12) ne sont pas
optiquement vifs, de sorte que le conduit de lumiere (40) agit comme un 7.
Film suivant la revendication 1, caracteris6 en      illuminateur en
permettant & une partie de la outre en ce que ledit polymere a un indice de
lumibre qui entre dans ledit conduit (40) de refraction tel que la lumibre
incidente qui frap-   20  s'echapper a travers le film (10) sans 8tre pe la
surface structur6e (12) a l'int6rieur de      totalement r~fl6chie
int6rieurement. certaines plages angulaires est totalement re- flechie
interieurement .                         13. Conduit de lumibre suivant la
revendication 11, caracterise en ce que les c8tes perpendiculai- 8. Film
suivant la revendication 1, caracteris6 en   25  res (20) desdits prismes
(16) de ladite surface outre en ce que ledit film (10) a une epaissour
structur6e (12) ne sont pas optiquement lisses, de 0,38 mm environ et
comporte environ 70            de sorte que le conduit de lumibre (40) agit
prismes (16) par 2,5 cm de sorte que, lorsque        comme un illuminateur
en permettant a une ledit film (10) est enroule, ladite surface lisse
partie de la lumibre qui entre dans ledit (14) suit une courbe arqu6e
continue r6guliere   30  conduit de s'echapper & travers le film (10) sans
discontinuites discernables.                    sans 8tre totalement
r~fldchie interieurement. 9. Film suivant la revendication 1, caracterise
en   14. Conduit de lumibre suivant la revendication 11, outre en ce que
lesdites cr8tes (17 et 17') sont     caracterise en outre en ce que
lesdites crates arrondies pour permettre une fuite r6glee de   35    (17 et
17') sont arrondies pour permettre une lumiere, definie en fonction du
rapport r/p , ob    fuite de lumiere reglee, d6finie en fonction du r est
le rayon appraximatif des cretes arrondies    rapport r/p , oO r est 18
rayon approximatif des (17 et 17') et p est la periode des gorges.
cr~tes arrondies (17 et 17') et p est la periode des gorges. 10. Film
sulvant la revendication 9, caracterise en   40 outre en ce quo ledit
polymere transparent       15. Conduit de lumibre suivant la revendication
11, comprend en outre des particules de diffusion        caracterise en
outre en co quo ledit polymbre de la lumiere.
transparent contient en outre des particules de diffusion de la lumiere.
11. Conduit de lumiere pour transporter une lumie-  46 re, comprenant un
film flexible mince d'un polymere transparent qui presente une surface
structur6e, sur une face, et une surface lisse oppos6e a ladite surface
structur6e sur l'autre face, ladite surface structurde (12) comportant  5o
une serie lineaire de tres petits prismes isoce- les sensiblement a angle
droit (16) agences c8te & c8te pour former une pluralite de crates (17) et
de gorges (18), les c8t6s perpendiculal- res (20) desdits prismes (16)
faisant un angle  56 de 45- environ avec la dite surface lisse (14) opposee
a ladite surface structuree (12), ledit film (10) 6tant caracternse en ce
que ledit poly- 7    


