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output fiber having a flat surface, being perpe dicular to the optical axis
of said fiber. The present invention relates to a photoradiator    It is
the object of the present invention to according to the generic clause of
the indepen-     provide photoradiators which are capable of dent claim.
5    effectively diffusing  light transmitted there- Effective use of solar
energy is the key to       through to the outside by means of a simple
energy saving today and has been studied in         construction allowing
light propagating there- various fields actively. For the most effective
use  through to be radiated to the outside in a desired of solar energy,
solar energy has to be availed as  direction and in a desired quantity. it
is without being transformed into another kind   10  This task is solved
with photoradiators having of energy such as thermal energy or electrical
the features of claim 1. energy. In the light of this, I have made various
The features and advantages of the invention proposals for an illumination
system  which         will become apparent from the following detailed
utilizes solar energy. The illumination system      description taken in
consideration with the employs a light conducting element such as a    is
accompanying drawings in which Fig. 1 shows fiber optic cable through which
the sunlight con-   the first embodiment of the invention; Fig. 2 verged by
a lens or the like is conducted to a      shows a second embodiment of the
invention; desired location to stream out thereat to illumi-   and Fig. 3
shows a third embodiment of the nate the ambience.
invention. In the  illumination  system  of the type    20     Referring to
Fig. 1, an embodiment of the described, the light advancing through the
light    present invention is shown which is furnished conductor has
directivity. Therefore, if the light is  with means for controlling a
quantity of light output at a simple cut end of the light conductor,
radiation. The photoradiator in Fig. 1 comprises a it becomes radiated over
an angle 8 which is       first light conductor 62, a second light
conductor usually as small as about 46. The light streaming    25   64 and
a transparent control member 68. Either through the simple cut end of the
light conductor   one of the conductors 62 and 64 (64 in this would fail to
evenly illuminate a desired space     particular embodiment) is formed with
a recess such as a room. I have proposed, in various         64a at an end
thereof which connects to the other forms, a photoradiator which is
designed to effec-  element. The transparent control member 68 is tively
diffuse light conducted by a fiber optic cable   30   removably disposed in
the recess 64a. As shown, to provide even illumination over a wide range.
the control member 64 includes a first surface Another problem encountered
with a light con-     part 68a and an inclined surface part 68b. In this
ducting element of the kind described is that       photoradiator
construction, light propagating when it is laid over a length sufficient
for practical  through the light conductor 62 is partly transmit- use,
fringes develop in the light emanating from    35   ted to the light
conductor 64 via the first surface the light conductor which are
undesirable for       part 68a of the control member 68 and the rest is
ordinary lighting applications, although some       partly reflected
outwardly by the inclined surface particular applications may rather prefer
them.     part 68b while being partly routed into the light Where the light
propagating through the light       conductor 64. guide is a laser or the
like, fringes appear therein   40  A characteristic feature of the
photoradiator even if the light conductor is of a very small      shown in
Fig. 1 is that the quantity of light steered diameter such as an optical
fiber, rendering the    by the inclined surface part 68b of the control
light unfeasible for use with a laser microscope or  member 68 is
adjustable by controlling the posi- the like.
tion of the control member 68 in the recess 64a. From  US-A-3 535 018 a
photoradiator for   45   Light from the light conductor 62 will be partly
diffusing light transmitted therethrough is known,  reflected by the
inclined surface part 68b of the comprising cylindrical light conducting
means,      control member 68 as indicated by an arrow A, having a
longitudinal axis and an outer cylindrical  while light from the light
conductor 64 will be wall. A plurality of notches is provided in said
reflected by the inclined surface part 68b as light conducting means and
extends radially   so   indicated by an arrow B. Therefore, light may be
inwardly from said outer cylindrical wall.          supplied in either one
of the opposite directions The notches are aligned along the longitudinal
as desired. axis of the photoradiator.                           Another
example of the transparent control From the US-A-3 278 738 a photoradiator
is        member is shown in Fig. 2. As shown, the alterna- known in the
form of a rod whose end surfaces   55   tive transparent control member 70
comprises are specifically formed to give a certain angular   two inclined
surface parts 70a1 and 70a2 which deflection to the light, coming out from
the rod   refelect light from the light conductor 62 (Fig. 1) in shaped
radiator.                                   two different directions, as
indicated by arrow A. From Patent Abstracts of Japan, Volume 6, No.     The
position of such a control member is adjust- 84 (P-117), (962) May 22nd,
1982, a photoradiator   60   able in the recess 64a (Fig. 1) to vary the
pro- is known to be comprised of an input optical fiber  portions of the
light reflected by the opposite and an output fiber. Both fibers having
ends        inclined surface parts 70a1 and 70a2 to each other. facing each
other. The end of the input optical     Again, only one inclined surface
part may be 



fiber has a parabolic surface and is inclined to it's  formed on the member
70 in the extreme case. optical axis. The end surface of the opposing    65
The control member 70, different from the control    3                EP
0143 856 B1                        4 member 68 of Fig. 1, is incapable of
reflecting        has been rotated 1800 around its longit  inal light
coming in from the light conductor 64 (Fig.      axis such that said two
inclined surface p 1) since it would reflect it back thereinto at the
(70al; 70a2) diverge in the direction to the flat inclined surface parts
70a1 and 70a2 as indicated      end surface of said first light conductor
(62). by arrow B.                                      5 It will be
apparent that a number of inter-          Patentanspruche connection
surfaces each including an inclined surface part or surface parts as
described may be        1. Ein Leuchtstrahler zum Steuern von durch defined
sequentially along the axis of the photo-     ihn hindurchgeleitetem  Licht
mit einern ersten radiator. In such a case, the control member 70    10
und einem zweiten zylindrischen Lichtleiter (62, shown in Fig. 2 may be
installed in the photo-         64), welche genannten  Leiter entlang
einer radiator in the position shown in Fig. 3 to return     gemeinsamen
Langsachse angeordnet sind und light reached the last list conductor n,
thereby       jeder eine auBere zylindrische Wand aufweist, causing more
effective radiation of light. It is       wobei der genannte erste
zylindrische Lichtleiter necessary then to treat a flat surface 70b   15
(62) eine der Stirnflache des genannten zweiten between the inclined
surface parts 70a1 and 70a2       zylindrischen Lichtleiters zugewandte
Stirnfliche to reflect incidental light.
aufweist, dadurch gekennzeichnet, dal beide genannten Stirnflachen des
ersten Leiters (62) Claims
und des zweiten Leiters (64) eine sich senkrecht 20   zur genannten
Langsachse erstreckende ebene 1. A photoradiator for diffusing light
transmit-     Stirnflache aufweisen, wobei die Stirnflache des ted
therethrough comprising a first and a second       genannten zweiten
zylindrischen Lichtleiters mit cylindrical light conductor (62, 64), said
conduc-     einer langgestreckten Vertiefung (64a) versehen tors being
arranged along a common longi-              ist, die eine senkrecht zur
gemeinsamen Langs- tudinal axis, and each having an outer cylindrical   25
achse der Leiter verlaufende Langsachse auf- wall, said first cylindrical
light conductor (62)      weist, welche Vertiefung zur Stirnflache des
having an end-surface facing the end-surface of        genannten zweiten
Leiters hin offen und von said second cylindrical light conductor, charac-
rechteckigem  Querschnitt ist, und durch ein terized in that said
end-surfaces of the first con-    durchsichtiges Steuerelement (68, 70),
das ent- ductor (62) and the second conductor (64) both    30   fernbar in
der genannten Vertiefung (64a) ange- have a flat end-surface extending
perpendicu-          ordnet ist, wobei das genannte Element einen larly to
said longitudinal axis, the end-surface of    ersten Flachenabschnitt (68a,
70a) aufweist, der said second cylindrical light conductor being pro-
der Stirnflache des genannten ersten Leiters (62) vided with an elongate
recess (64a) having a           zugewandt ist und sich  parallel zu diesem
longitudinal axis extending perpendicularly to   35    erstreckt, und das
genannte Element wenigstens the common longitudinal axis of the conductors,
einen anderen Flachenabschnitt (68b, 70a,,2) auf- which recess being opened
to the end-surface of        weist, der schrag zur gemeinsamen Langsachse
said second conductor and having a rectangular         verlauft, wodurch
Licht, das sich durch den cross-section, and  by a transparent control
genannten ersten zylindrischen Lichtleiter (62) member (68, 70) removably
disposed in said    40    hindurch fortpflanzt, uber den genannten ersten
recess (64a), said member having a first surface       Flachenabschnitt
(68a, 70b) fes genannten Steue- part (68a, 70b) facing the end-surface of
said first   relementes (68, 70) auf den genannten zweiten conductor (62)
and extending parallel thereto,         zylindrischen Lichtleiter (64)
ubertragen wird, and said member having at least one other
wahrend der Rest des sich fortpflanzenden Lich- surface part (68b, 70a1,2)
being inclined to the    45   tes teilweise durch den genannten
schragverlau- common longitudinal axis whereby light propa-         fenden
Flachenabschnitt (68b, 70a1,2) seitlich gating through said first
cylindrical light conduc-    nach augen reflektiert und teilweise durch den
tor (62) is transmitted to said second cylindrical     genannten
schragverlaufenden Flachenabschnitt light conductor (64) via said first
surface part       hindurch in den genannten zweiten zylindrischen (68a,
70b) of said control member (68, 70) while   50    Lichtleiter (64) hinein
ubertragen wird. the rest of the light being propagated is partly
2. Ein Leuchtstrahter nach Anspruch 1, in refelected laterally, outwardly
by said inclined       welchem das genannte durchsichtige Steuerele-
surface part (68b, 70al,2) and partly transmitted      ment (70) zwei der
genannten schragverlaufen- through said inclined surface part into said
den Flachenabschnitte (70al, 70a2) aufweist und second cylindrical light
conductor (64).         55    der genannten  erste  Flachenabschnitt (70b)
2. A  photoradiator according to claim  1,           zwischen den genannten
zwei schragverlaufen- wherein said transparent control member (70)
den Flachenabschnitten (70a1, 70a2) angeordnet has two of said inclined
surface parts (70a1; 70a2)   ist, welche Flachenabschnitte in Richtung der 



and said first surface part (70b) is disposed          ebenen Stirnflache
des genannten ersten Licht- between said two inclined surface parts (70al;
60   loiters (62) konvergieren. 70a2) which surface parts converge in the
direc-         3. Ein Leuchtstrahler nach Anspruch 2, in tion to the flat
end-surface of said first light       welchem das genannte durchsichtige
Steuerele- conductor (62).                                        ment (70)
derart um 180[err] um seine Langsachse 3. A  photoradiator according  to
claim  2,          gedreht worden ist, daB die genannten zwei wherein said
transparent control member (70)   65   schragverlaufenden
Flachenabschnitte  (70a1; 3    3               EP 0143856 B1
4 member 68 of Fig. 1, is incapable of reflecting     has been rotated
180[err] around its longit inal light coming in from the light conductor 64
(Fig:   axis such that said two inclined surface parts 1) since it would
reflect it back thereinto at the  (70al; 70a2) diverge in the direction to
the flat inclined surface parts 70a1 and 70a2 as indicated   end surface of
said first light conductor (62). by arrow B.
5 It will be apparent that a number of inter-        Patentanspruche
connection surfaces each including an inclined surface part or surface
parts as described may be     1. Ein Leuchtstrahler zum Steuern von durch
defined sequentially along the axis of the photo-   ihn hindurchgeleitetem
Licht mit einem ersten radiator. In such a case, the control member 70   10
und einem zweiten zylindrischen Lichtleiter (62, shown in Fig. 2 may be
installed in the photo-      64), welche genannten  Leiter entlang einer
radiator in the position shown in Fig. 3 to return  gemeinsamen Langsachse
angeordnet sind und light reached the last list conductor n, thereby
jeder eine au~ere zylindrische Wand aufweist, causing more effective
radiation of light. It is    wobei der genannte erste zylindrische
Lichtleiter necessary then to treat a flat surface 70b    15   (62) eine
der Stirnflache des genannten zweiten between the inclined surface parts
70a, and 70a2    zylindrischen Lichtleiters zugewandte Stirnflache to
reflect incidental light.                        aufweist, dadurch
gekennzeichnet, daB beide genannten Stirnflachen des ersten Leiters (62)
Claims                                              und des zweiten Leiters
(64) eine sich senkrecht 20   zur genannten Langsachse erstreckende ebene
1. A photoradiator for diffusing light transmit-  Stirnflache aufweisen,
wobei die Stirnflache des ted therethrough comprising a first and a second
genannten zweiten zylindrischen Lichtleiters mit cylindrical light
conductor (62, 64), said conduc-  einer langgestreckten Vertiefung (64a)
versehen tors being arranged along a common longi-           ist, die eine
senkrecht zur gemeinsamen Langs- tudinal axis, and each having an outer
cylindrical   25   achse der Leiter verlaufende Langsachse auf- wall, said
first cylindrical light conductor (62)   weist, welche Vertiefung zur
Stirnflache des having an end-surface facing the end-surface of
genannten zweiten Leiters hin offen und von said second cylindrical light
conductor, charac-    rechteckigem  Querschnitt ist, und durch ein terized
in that said end-surfaces of the first con-  durchsichtiges Steuerelement
(68, 70), das ent- ductor (62) and the second conductor (64) both   30
fernbar in der genannten Vertiefung (64a) ange- have a flat end-surface
extending perpendicu-       ordnet ist, wobei das genannte Element einen
larly to said longitudinal axis, the end-surface of  ersten
Flachenabschnitt (68a, 70a) aufweist, der said second cylindrical light
conductor being pro-  der Stirnflache des genannten ersten Leiters (62)
vided with an elongate recess (64a) having a        zugewandt ist und sich
parallel zu diesem longitudinal axis extending perpendicularly to   35
erstreckt, und das genannte Element wenigstens the common longitudinal axis
of the conductors,     einen anderen Flachenabschnitt (68b, 70a1.2) auf-
which recess being opened to the end-surface of     weist, der schrag zur
gemeinsamen Langsachse said second conductor and having a rectangular
verlauft, wodurch Licht, das sich durch den cross-section, and by a
transparent control         genannten ersten zylindrischen Lichtleiter (62)
member (68, 70) removably disposed in said   40   hindurch fortpflanzt,
uber den genannten ersten recess (64a), said member having a first surface
Flichenabschnitt (68a, 70b) fes genannten Steue- part (68a, 70b) facing the
end-surface of said first  relementes (68, 70) auf den genannten zweiten
conductor (62) and extending parallel thereto,      zylindrischen
Lichtleiter (64) ubertragen wird, and said member having at least one other
wahrend der Rest des sich fortpflanzenden Lich- surface part (68b, 70a1,2)
being inclined to the    45   tes teilweise durch den genannten
schragverlau- common longitudinal axis whereby light propa-       fenden
Flachenabschnitt (68b, 70a1,2) seitlich gating through said first
cylindrical light conduc-  nach auSen reflektiert und teilweise durch den
tor (62) is transmitted to said second cylindrical  genannten
schragverlaufenden Flachenabschnitt light conductor (64) via said first
surface part    hindurch in den genannten zweiten zylindrischen (68a, 70b)
of said control member (68, 70) while   50    Lichtleiter (64) hinein
ubertragen wird. the rest of the light being propagated is partly      2.
Ein Leuchtstrahter nach Anspruch 1, in refelected laterally outwardly by
said inclined     welchem das genannte durchsichtige Steuerele- 



surface part (68b, 70a,,2) and partly transmitted   ment (70) zwei der
genannten schragverlaufen- through said inclined surface part into said
den Flachenabschnitte (70a1, 7082) aufweist und second cylindrical light
conductor (64).      55   der genannten  erste Flachenabschnitt (70b) 2. A
photoradiator according to claim  1,         zwischen den genannten zwei
schragverlaufen- wherein said transparent control member (70)        den
Flachenabschnitten (70a1, 70a2) angeordnet has two of said inclined surface
parts (70al; 70a2)  ist, welche Flichenabschnitte in Richtung der and said
first surface part (70b) is disposed        ebenen Stirnflache des
genannten ersten Licht- between said two inclined surface parts (70a1;   60
leiters (62) konvergieren. 70a2) which surface parts converge in the direc-
3. Ein Leuchtstrahler nach Anspruch 2, in tion to the flat end-surface of
said first light    welchem das genannte durchsichtige Steuerele- conductor
(62).                                     ment (70) derart um 1800 um seine
Langsachse 3. A  photoradiator according to claim  2,         gedreht
worden ist, daB die genannten zwei wherein said transparent control member
(70)   65   schragverlaufenden  Flachenabschnitte  (70a,;    5'
EP 0143856 B1                       6 I0a2) in Richtung der ebenen
Stirnflache des         dant parallelement a celle-ci, et ledit 616 en
genannten ersten Lichtleiters (62) divergieren.      comportant au moins
une autre partie de su4 .,
~~~~~~~~~~~~~~~(68b, 70a,,2) qui est inclinee par rapport a la
Revendications                                       longitudinal commun de
facon que de la lumiere 5    se propageant dans ledit premier conducteur de
1. Un photoradiateur pour diffuser de la lumiere   lumiere cylindrique (62)
soit transmise vers ledit transmise par lui, comprenant des premiers et
second conducteur de lumiere cylindrique (64) seconds conducteurs de
lumiere cylindriques (62,     par l'interm6diaire de ladite premiere partie
de 64), lesdits conducteurs etant disposes le long     surface (68a, 70b)
dudit element de commando d'un axe longitudinal commun et comportant   10
(68,70) tandis que le reste de la lumiere propag6e chacun une paroi
cylindrique ext6rieure, ledit       est partiellement reflechie
lat6ralement vers l'ex- premier conducteur de lumiere cylindrique (62)
t6rieur par ladite partie de surface inclinee (68b, comportant une surface
extreme qui est dirigee       70a1,2) et partiellement transmise par
l'interme- vers la surface extreme dudit second conducteur      diaire de
ladite partie de surface inclinde audit de lumiere cylindrique, caract6rise
en ce que    t5   second conducteur de lumiere cylindrique (64). lesdites
surfaces extremes du premier conducteur      2. Un photoradiateur selon la
revendication 1, (62) et du second conducteur (64) comportent        dans
lequel ledit element de commands transpa- toutes deux une surface extreme
plane s'6tendant     rent (70) comporte deux desdites parties de sur-
perpendiculairement audit axe longitudinal, la      faces inclinees (70a,;
70a2) et ladite premiere surface extreme dudit second conducteur de    20
partie de surface (70b) est disposee entre lesdites lumiere cylindrique
etant pourvue d'un evide-       deux parties de surfaces inclinees (70a,;
7Oa2), ment allong6 (64a) comportant un axe longitudi-     ces parties de
surfaces convergeant en direction nal orient6 perpendiculairement a l'axe
longitudi-  de la surface extreme plane dudit premier nal commun des
conducteurs, ledit evidement         conducteur de lumiere (62). etant
ouvert en direction de la surface extreme    25  3. Un photoradiateur selon
la revendication 2, dudit second conducteur et ayant une section
dans lequel ledit element de commande transpa- droite rectangulaire, tandis
qu'il est pr6vu un     rent (70) a te tourn6 de 1800 autour de son axe
el6ment de commande transparent (68, 70) dis-       longitudinal de tells
sorte que lesdites deux par- pos6 de facon amovible dans ledit 6videment
ties de surfaces inclinees (70a,; 70a2) divergent en (64a), ledit 6l6ment
comportant une premiere   30   direction de la surface extreme plane dudit
pre- partie de surface (68a, 70b) dirigee vers la surface  mier conducteur
de lumiere (62). extreme dudit premier conducteur (62) et s'6ten- 35 40 45
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