
EP 0130445 B1                       2 Description
devices are constructed for possible widespread use on planet earth.
Therefore the device needs a Background of the invention
globular capsule and a gathered lens-assembly is The present invention
relates to a solar ray       constructed so as to form  the outer circum-
detecting device, in accordance with the generic    5    ferential surface
approximately in the shape of a clause of claim 1.
circle entirely corresponding to the shape of the It has been already
proposed in (JP-A-58-          capsule. However considering that the afore-
19658) that a solar ray is focused by a lens, etc.   mentioned solar ray
collecting device is used only and guided into an optical conductor cable,
and      at predetermined locations on earth, it may be further guided to
an optional desired place for   10   possible to construct the device more
effectively instance, the place to be illuminated for the        depending
on the location. For instance, con- purpose of illuminating the place. On
that occa-     sidering that the device is used at a place near the sion,
in order to effectively guide the solar ray into  North Pole or South Pole,
the sun moves along in the optical conductor cable, the direction of the
an approximate horizontal circular line from the sun is detected by a solar
ray direction sensor,   15   east to the south, the west, and the north, so
that etc. and the surface of the lens is so controlled as  the movement of
the sun hardly shows the to always face towards the sun. One of such
elevation variation along with a direction from the methods is to focus the
solar ray by means of the    south to the north. Therefore, the capsule
does Fresnel lens of about 40 cm diameter to guide the    not need to be
formed in the shape of a globe. solar ray focussed by the lens into the
light   20    Furthermore, even though the surface of the conductor having
an edge surface of about 10         capsule is perpendicular to the light
progressing mm diameter arranged at the focus position of        along a
horizontal direction, the solar ray is not the lens, and to transmit the
solar ray guided into  reflected on the surface of the capsule but it can
the light conductor in such a manner through the       be guided into the
capsule. light conductor to the optional desired position in   25  From
US-A--4 187 123, a solar ray collecting order to use the solar ray for
illumination or other  device in accordance with the generic clause of
purposes, for instance, as the light source for      claim  1 is known. The
device comprises a cultivating the plants in the room or the under-
supporting frame being mounted on a supporting ground room, the light
source for nurturing the      post. The frame is rotatable about an axis
extend- plants on the bottom of the sea, or the light   30   ing
perpendicularly to the longitudinal axis of the source for culturing
chlorella, etc. However,        post. The single solar ray collecting
elements are according to such method, the focal distance of      rotatably
mounted on the frame. The axis round the lens turns out to be longer, for
instance, about  which the collecting elements rotate extends par- 40 cm,
and therefore the device becomes large-       allel to the axis round which
the frame rotates. scaled or voluminous. And further, the light col-   35
This device would not be able to collect suffi- lecting energy per a lens
increases so that the      dent solar rays if placed near the poles as it
would highly heat-proof material needs to be used as the   be unable to
follow the sun in an appropriate way. member placed near to the focus
position of the        From EP-A-0 074 016, a solar ray collecting lens,
and the operator may; probably be in           device is known, having a
supporting post, said danger of suffering from burning the operator's   40
post being capable of moving rotatably about its hands, etc. at the focus
position when operator      longitudinal axis. performs the adjustment work
for positioning the       It is the object underlying the present invention
edge surface of the light conductor onto the focus   to provide a solar ray
collecting device which can position of the lens, and so on. According to
the    be used preferably at a place near the poles. method, a large number
of small lenses having a    45  This object is solved with a solar ray
collecting diameter of about 4 cm is used, and the edge         device
having the features of claim 1. surface of the optical fiber of 1 through 2
mm        Preferred embodiments are disclosed in the diameter is arranged
at the focus position of each  dependent claims. lens. The light collected
by each lens is guided      The features and advantages of the present into
the respective optical fibers, and the light   50   invention will become
apparent from the follow- delivered from the respective optical fibers are
ing detailed description taken with the accom- guided into the optical
conductor having a large    panying drawings. diameterforinstance
adiameterof 10through 30         Fig. 1 shows entirely an embodiment of the
mm and transmitted to the optional desired posi-    conventional solar ray
collecting device. tion through the light conductor.             55
Figs. 2 through 5 illustrate an embodiment of According to this method
mentioned above, the     the solar ray collecting device according to the
focal distance of the lens turns out to be small, for  present invention.
instance, about 4 cm. Therefore, it may be poss-      Fig. 1 is a
perspective view showing entirely an ible to realize the device
manufactured in the      embodiment of the solar ray collecting device
small-scaled and thin style. On the contrary, since    60   previously
proposed by the present applicant. In a large number of lenses is used, it
may be          Fig. 1, 1 is a cylindrical basic portion, and 2 is a
troublesome to position the light-receiving edge    transparent dome-shaped
head portion. A cap- surface of the optical fiber onto the focus of each
sule 3 for the solar ray collecting device is con- lens and perform its
maintenance work.              structed with the basic portion 1 and the
head 



The  afore-mentioned  solar ray  collecting    65   portion 2. When the
device is used, a solar ray 2    3               EP 0130 445 B1
4 collecting device 10 is accommodated in the          tively a
light-receiving edge located at the focus of capsule 3 as shown in Fig. 1.
the lens. The light collecting elements 220 are The solar ray collecting
device 10 comprises a     moved rotatably around the shaft 240. Describing
large number of (for instance, 7 or 19) lenses 11, a  in more detail, the
light collecting elements 220 solar ray direction sensor 12 for detecting
the    5    are so controlled by the motor 230 as to direct the direction
of the sun, supporting frames 13 for       lens surface thereof to the east
in the morning, to unitarily supporting the lenses 11 and the sensor    the
south at noon, to the west in the evening, and 12, a first rotatable shaft
14 for rotatably moving  to the north at midnight. the supporting frame 13,
a first motor 15 for         The lens used in the present invention is 4 cm
rotating the first rotatable shaft 14, a supporting    10   or less in its
diameter, and a large number of arm 16 for supporting the lenses 11, the
sensor      lenses (for instance, about 2000 lenses) are used 12, the frame
13, the shaft 14, and the motor 15, a  per one light collection portion.
The light-receiv- second rotatable shaft 17, installed perpendicu-     ing
edge of the optical fiber is about 0.1 to 0.2 mm larly to the first
rotatable shaft 14, and a second  in its diameter and it is precisely
positioned at the motor (not shown in the drawing). The solar ray   15
focus of the respective lenses. The solar ray direction sensor 12 detects
the direction of the     focused by the lens is guided into the respective
sun and produces a detection signal which con-       optical fibers. In
such a manner, the lens of a trols the first and second motors so as to
always    small diameter enables it to shorten the focal direct the lenses
11 to the direction of the sun.    distance thereof. It follows that a very
thin solar And then, the solar ray is guided into the optical   20   ray
collecting element can be constructed. The conductor cable, the
light-receiving edge of which  respective optical fibers are installed
through the is located at the focus of the lens 11, and the solar
rotatable shaft 240, the rotatable shaft 300, and ray is further
transmitted to an optical desired    the rotatable supporting post 100. As
mentioned place through the optical conductor cable.          before, the
solar ray guided into the optical fiber The afore-mentioned solar ray
collecting device   25   is further transmitted to the optional desired
place is constructed for possible widespread use on       through the
optical fiber and used for the desired planet earth. Therefore the device
needs a globu-   purpose. lar capsule and a gathered lens-assembly is con-
As mentioned so far, the solar ray collecting structed so as to form the
outer circumferential    device according to the present invention is used
surface approximately in the shape of a circle   30   at the place near the
poles. Taking the case near entirely corresponding to the shape of the cap-
the North Pole as an example, when the sun is sule. However, considering
that the afore-men-       nearly located at the place above the tropic of
tioned solar ray collecting device is used only at   Cancer around the
earth, the sun radiates its solar predetermined locations on earth, it may
be          rays onto the North Pole throughout the day possible to
construct the device more effectively   35   during the summer season.
Namely, the sun depending on the location. For instance, con-
progresses from the east to the south, the west, sidering that the device
is used at a place near the  and the north in horizontal fashion. North
Pole or South Pole, the sun moves along in      When the sun progresses
from the east to the an approximate horizontal, circular line from the
south, the motor 230 rotates the rotatable shaft east to the south, the
west, and the north, so that   40   240 to control the light-receiving
surface of the the movement of the sun hardly shows the            light
collecting element 220 so as to direct it elevation variation along with a
direction from the  towards the sun. At noon, the light-receiving south to
the north. Therefore, the capsule does      surface thereof is directed due
south as shown in not need to be formed in the shape of a globe.       Fig.
4. Furthermore, even though the surface of the    45     Afterwards, the
sun further progresses from the capsule is perpendicular to the light
progressing    south to the west and the light-receiving surface along a
horizontal direction, the solar ray is not   of the light collecting
element 220 is rotated reflected on the surface of the capsule but it can
around the rotatable shaft 240 to the direction of be guided into the
capsule.                          an arrow B following the movement of the
sun. Figs. 2 through 5 illustrate an embodiment of   so    During the
afore-mentioned time interval, the the solar ray collecting device
according to the     solar rays come from the direction shown by L1.
present invention. Fig. 2 is a perspective view for  And later, when they
come from the direction explaining an embodiment of a solar ray collect-
shown by [err] the west-side solar ray collecting ing device according to
the present invention, Fig.  elements project shadows towards the east-side
3 a front view, Fig. 4 a plane view, and Fig. 5 a    55
solarraycollectingelementssothatthesolarrays cross-sectional view in
explanation of a main        do not arrive at the east-side solar ray
collecting portion of the solar ray collecting device. Among   elements.
The rotatable shaft 100 is so con- the figures, 100 is a rotatable
supporting post; 200  structed as to move rotatably in order to avoid are
solar ray collecting portions; and 300 is a      such inconvenience. At a
later time than noon, the 



rotatable shaft for supporting a large number of   60   rotatable post 100
is rotated by the motor 110 to solar ray collecting elements. The
respective solar  the direction of an arrow A so that the entire ray
collecting portions 200 comprises a capsule     rotatable shaft 300 is
moved thereby and situated 210 and a light collecting element 220
comprising    at the position shown by a dots-and-dash line as of a large
number of lenses installed in the        shown in Fig. 4. Since then, it
may be possible to capsule and optical conductors having respec-   65
collect solar rays without any inconvenience as    5               EP 0130
445 B1                       6 mentioned before until the sun progresses to
the   fiber. Therefore, it follows that the solar ray can west. During this
time interval, the solar ray       not be effectively guided into the
optical fiber. collectinq element 220 rotates by 1800 following       In
order to settle such troublesome problems, the  [err] of the sun and the
rotatable           the rotatable shaft 300 is so constructed as to
supporting post 100 also rotates by 90 at the    5    move rotatably and it
is rotated by a motor 400 same time. Therefore, the relative rotation angle
installed on the rotatable supporting post 100' as between the solar ray
collecting element 220 and     shown in Fig. 5. Moreover, though the
rotatable the rotatable shaft 300 turns out to be [err]         supporting
post 100' is installed on the support- Afterwards, the sun further
progresses from the    ing post 100 and only the post 100' is rotated by
west to the north. During this time interval, the    10   the motor 400 in
the case of construction shown front solar ray collecting  elements
project        in Fig. 5, it will be easily understood that the post
shadows toward the near solar ray collecting          100 and the other
post 100' may be unitarily elements as mentioned before. Therefore, it may
combined and rotated entirely, as a matter of be necessary to so same
adjustment as men-           course. tioned before, when the sun progresses
a little to   15  As is apparent from the foregoing description, it the
north from the due west. At this time, the       may be possible to provide
a preferable solar ray rotatable shaft 100 is also rotated by 90. In
collecting device which can be used in the North consequence, the relative
rotation angle turns out   Pole zone and the South Pole zone. to be [err]
at maximum. And further, when the sun progresses from the    20   Claims
north to the east, it may be necessary to do same adjustment as mentioned
before. At this time, the       1. A solar ray collecting device comprising
a [err] supporting post 100 is turned back by        supporting post (100)
having a longitudinal axis, a 900. And further, when the sun arrived at the
due    shaft (300) extending perpendicularly to said east the post 100 is
also turned back by [err] in   25   supporting post (100) at the top
portion thereof, order to put it back in the initial condition as     and a
large number of solar ray collecting shown in Fig. 4. Consequently, the
maximum           elements (200) mounted to said shaft (300), each relative
rotation angle between the solar ray        of said elements (200) being
rotatable about an collecting element 220 and the rotatable shaft 300
axis (240) extending perpendicular to said shaft turns out to be 1800. And
the rotation angle of the    30   (300), characterized in that at least a
top portion rotatable supporting post also turns out to be a     (100') of
the supporting post (100) is designed to [err] at maximum. On such
condition, it may be        be movably rotatably about said longitudinal
axis possible to decrease twisting of the optical fiber   to rotate said
shaft (300) around said longitudinal and easily guide the optical fiber
outside.          axis, and that the axes (240) about which the solar The
case of using the solar ray collecting device    35   collecting elements
are rotatable extend in the according to the present invention at the North
direction of said longitudinal axis of said support- Pole zone is described
heretofore. However, it       ing post (100). may be also possible to use
such device in the         2. A solar ray collecting device as defined in
South Pole zone as a matter of course. On the        claim 1 is
characterized in that each of said solar latter occasion, the rotating
direction of the rotat-   40   ray collecting elements (200) comprises a
large able supporting post 100 needs to be reversed.       number of
lenses, an optical conductor having a And then, the variation of the sun's
elevation and   light-receiving edge positioned at the focus of its
direction is not so large at the North Pole zone  said respective lenses,
and a transparent cover or at  a South Pole zone. In consequence, even
(210) for covering the surface of said lenses (220). though the surface of
the capsule 210 is formed in   45  3. A solar ray collecting device as
defined in the shape of vertically straight line, the solar ray is  claim
2, characterized in that a large number of easily guided into the capsule.
To state more        said lenses extend in the direction of the axes
definitely, though the incidence angle [err] at which    (240) about which
the elements (200) are rotatable the light L3 is guided into the capsule
differs from  rather than in the direction in which said rotatable another
according to the quality of the material   50   shaft (300) extends, and
that said cover is formed (the refractive index thereof), the solar ray can
be  in the shape of a cylinder (40) extending in the easily guided into the
capsule without any trouble   direction of said axes (240). in the range of
450 or less (incidence angle 6). Therefore, the capsule 210 can be
constructed in     Patentanspruche the shape of a cylinder elongated
vertically as   55 



shown in Figs. 2 and 3. It may be possible to          1. Eine
Sonnenstrahlen-Sammeleinrichtung mit realize an arrangement construction of
the solar     einer eine LAngsachse aufweisenden Stutzsdule ray collecting
elements as shown in those figures    (100), einem  Schaft (300), der
senkrecht zur by use of such assembly as mentioned so far.
genannten Stutzsdule (100) an deren oberem Teil However, on such occasion,
the light-receiving    60   verliuft, und einer grolen Anzahl von Sonnen-
surface of the solar ray collecting element 220
strahlen-Sammelelementen   (200),  die  am needs to be always directed
toward the sun. If it'is  genannten Schaft (300) befestigt sind, wobei not
directed toward the sun, the focal point of the  jedes der genannten
Elemente (200) urn eine solar ray focused by the lens does not coincide
senkrecht zum  genannten Schaft (300) verlau- with the light-receiving
surface of the optical   65   fende Achse (240) drehbar ist, dadurch
gekenn- 4    5               EP  0 130 445  B1                     6
mentioned before until the sun progresses to the   fiber. Therefore, it
follows that the solar ray can west. During this time interval, the solar
ray        not be effectively guided into the optical fiber. collecting
element 220 rotates by 180 following       In order to settle such
troublesome problems, the [err]  element of the sun and the rotatable
the rotatable shaft 300 is so constructed as to supporting post 100 also
rotates by [err] at the    5    move rotatably and it is rotated by a motor
400 same time. Therefore, the relative rotation angle    installed on the
rotatable supporting post 100' as between the solar ray collecting element
220 and     shown in Fig. 5. Moreover, though the rotatable the rotatable
shaft 300 turns out to be [err]         supporting post 100' is installed
on the support- Afterwards, the sun further progresses from the    ing post
100 and only the post 100' is rotated by west to the north. During this
time interval, the    10   the motor 400 in the case of construction shown
front solar ray  collecting  elements  project        in Fig. 5, it will be
easily understood that the post shadows toward the near solar ray
collecting          100 and the other post 100' may be unitarily elements
as mentioned before. Therefore, it may      combined and rotated entirely,
as a matter of be necessary to so same adjustment as men-           course.
tioned before, when the sun progresses a little to   15  As is apparent
from the foregoing description, it the north from the due west. At this
time, the        may be possible to provide a preferable solar ray
rotatable shaft 100 is also rotated by [err]. In       collecting device
which can be used in the North consequence, the relative rotation angle
turns out    Pole zone and the South Pole zone. to be [err] at maximum. And
further, when the sun progresses from the    20    Claims north to the
east, it may be necessary to do same adjustment as mentioned before. At
this time, the       1. A solar ray collecting device comprising a [err]
supporting post 100 is turned back by      supporting post (100) having a
longitudinal axis, a 90. And further, when the sun arrived at the due
shaft (300) extending perpendicularly to said east the post 100 is also
turned back by 90 in   25   supporting post (100) at the top portion
thereof, order to put it back in the initial condition as     and a large
number of solar ray collecting shown in Fig. 4. Consequently, the maximum
elements (200) mounted to said shaft (300), each relative rotation angle
between the solar ray        of said elements (200) being rotatable about
an collecting element 220 and the rotatable shaft 300   axis (240)
extending perpendicular to said shaft turns out to be [err]. And the
rotation angle of the    30   (300), characterized in that at least a top
portion rotatable supporting post also turns out to be a     (100') of the
supporting post (100) is designed to [err] at maximum. On such condition,
it may be        be movably rotatably about said longitudinal axis possible
to decrease twisting of the optical fiber   to rotate said shaft (300)
around said longitudinal and easily guide the optical fiber outside.
axis, and that the axes (240) about which the solar The case of using the
solar ray collecting device   35   collecting elements are rotatable extend
in the according to the present invention at the North      direction of
said longitudinal axis of said support- Pole zone is described heretofore.
However, it       ing post (100). may be also possible to use such device
in the         2. A solar ray collecting device as defined in South Pole
zone as a matter of course. On the        claim 1 is characterized in that
each of said solar latter occasion, the rotating direction of the rotat-
40   ray collecting elements (200) comprises a large able supporting post
100 needs to be reversed.        number of lenses, an optical conductor
having a And then, the variation of the sun's elevation and
light-receiving edge positioned at the focus of its direction is not so
large at the North Pole zone  said respective lenses, and a transparent
cover or at  a South Pole zone. In consequence, even       (210) for
covering the surface of said lenses (220). though the surface of the
capsule 210 is formed in   45  3. A solar ray collecting device as defined
in the shape of vertically straight line, the solar ray is  claim 2.
characterized in that a large number of easily guided into the capsule. To
state more        said lenses extend in the direction of the axes
definitely, though the incidence angle [err] at which    (240) about which
the elements (200) are rotatable the light L3 is guided into the capsule
differs from  rather than in the direction in which said rotatable another
according to the quality of the material   50   shaft (300) extends, and
that said cover is formed 



(the refractive index thereof), the solar ray can be  in the shape of a
cylinder (40) extending in the easily guided into the capsule without any
trouble   direction of said axes (240). in the range of [err] or less
(incidence angle 0). Therefore, the capsule 210 can be constructed in
Patentanspruche the shape of a cylinder elongated vertically as   55 shown
in Figs. 2 and 3. It may be possible to          1. Eine
Sonnenstrahlen-Sammeleinrichtung mit realize an arrangement construction of
the solar     einer eine Langsachse aufweisenden Stutzsaule ray collecting
elements as shown in those figures    (100), einem  Schaft (300). der
senkrecht zur by use of such assembly as mentioned so far.
genannten Stutzsaule (100) an deren oberem Teil However, on such occasion,
the light-receiving    60   verlAuft, und einer grogen Anzahl von Sonnen-
surface of the solar ray collecting element 220
strahlen-Sammelelementen   (200),  die  am needs to be always directed
toward the sun. If it is  genannten Schaft (300) befestigt sind, wobei not
directed toward the sun, the focal point of the  jedes der genannten
Elemente (200) um  eine solar ray focused by the lens does not coincide
senkrecht zum  genannten Schaft (300) verlau- with the light-receiving
surface of the optical   65   fende Achse (240) drehbar ist, dadurch
gekenn- 4    5      da7                          EP  0130 445 B1
8                      Ki zeichnet, dag wenigstens ein oberer Teil (100)
der   grand nombre d'lenments collecteurs de rayons Stutzsaule (100)
drehbeweglich um die genannte      solaires (200) montes sur ledit arbre
(300), chacun Langsachse ausgebildet ist, um den genannten         desdits
6lements (200) pouvant tourner autour Schaft (300) um  die genannte
Langsachse zu          d'un axe (240) oriente perpendiculairement audit
drehen, und dal die Achse (240), um die die    5    arbre (300),
caract6rise en ce qu'au moins une Sonnenstrahlen-Sammelelemente drehbar
sind,          partie superieure (100') de la colonne portante sich in
Richtung der genannten Langsachse der        (100) est concue de fagon A
pouvoir etre entrain~e genannten Stutzsaule (100) erstrecken.
en rotation autour dudit axe longitudinal pour 2. Eine
Sonnenstrahlen-Sammeleinrichtung          faire tourner ledit arbre (300)
autour dudit axe nach Anspruch 1, dadurch gekennzeichnet, dal3   10
longitudinal, et en ce que les axes (240) autour jedes der genannten
Sonnenstrahlen-Sammelele-        desquels les elements collecteurs de
rayons mente (200) eine grol&e Anzahl von Linsen, einen    solaires peuvent
tourner s'6tendent dans la direc- optischen Leiter mit einem im Brennpunkt
der         tion dudit axe longitudinal de ladite colonne jeweiligen Linsen
angeordneten Lichtaufnahme-        portante (100). rand und eine
durchsichtige Abdeckung (210)   15      2. Un dispositif collecteur de
rayons solaires tel zum Abdecken der Oberflache der genannten
que defini dans la revendication 1, caracterise en Linsen (220) umfalt.
ce que chacun desdits elements collecteurs de 3. Eine
Sonnenstrahlen-Sammeleinrichtung          rayons solaires (200) comprend un
grand nombre nach Anspruch 2, dadurch gekennzeichnet, daB         de
lentilles, un conducteur optique comportant un eine grole Anzahl der
genannten Linsen sich in   20   bord recepteur de lumiere qui est place au
foyer die Richtung der Achsen (240) erstreckt, um die      desdites
lentilles respectives, et un couvercle die Elemente (200) drehbar sind,
anstatt in die      transparent (210) pour recouvrir la surface des-
Richtung, in die der genannte drehbare Schaft        dites lentilles (220).
(300) verlauft, und daB die genannte Abdeckung        3. Un dispositif
collecteur de rayons solaires tel in Form eines in Richtung der genannten
Achsen    25   que definie dans la revendication 2, caracterise en (240)
verlaufenden Zylinders (40) ausgebildet ist.   ce qu'un grand nombre
desdites lentilles s'eten- dent dans la direction des axes (240) autour
Revendications                                       desquels les elements
(200) peuvent tourner au lieu de s'6tendre dans la direction dans laquelle
1. Un dispositif collecteur de rayons solaires   30   ledit arbre rotatif
(300) est oriente, en ce que ledit comprenant une colonne portante (100)
pourvue        couvercle est realise avec la forme d'un cylindre d'un axe
longitudinal, un arbre (300) s'etendant     (40) s'6tendant dans la
direction desdits axes perpendiculairement A ladite colonne portante
(240). (100) A la partie superieure de cette derniere, et un 35 40 45 50 55
60 65 1f1111 1111 1111 I 1ijI  DI lIII    


