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impossible, to  operate  such  a  collecting apparatus which floats on the
sea where no The present invention relates to an apparatus     power supply
is available. Alternatively, it is also for collecting and concentrating
solar light energy  possible to use a storage battery instead of the
comprising supporting means; an optical element    5    commercial power
supply. However, in a case movably supported thereon for collecting and
where the storage battery is used, maintenance of concentrating solar light
energy; an optical fiber.  battery charging or exchanging is necessary.
cable having one end thereof located at the focus     Further,  FR-A-2 384
216  describes  an of the optical element and extending to the
apparatus which collects and concentrates solar outside of the apparatus to
transmit the collected    10   light energy and which uses lense means
asso- solar light energy to the outside thereof; first    ciated with
optical fiber means in order to concen- drive means for rotating the
optical element        trate solar energy for heating purposes. This about
a vertical axis; and second drive means for   known apparatus is also
electrically driven by a rotating the optical element about a horizontal
motor to which electric energy is fed from a axis, independently of the
drive of the first drive    15   commercial power supply involving the same
means.                                              problems which have
been discussed above re- In particular, the present invention relates to a
garding   the   apparatus   according   to solar light energy collecting
means which are       GB-A-15 23 532. moved to automatically and
successively follow        The object of the present invention is,
therefore, the seasonal, daily and hourly changes in the    20   to
provide a solar light energy  collecting location and angle of the sun, by
drive means       apparatus, including a sun follower, which can be such as
motors which can be driven with a small     mainly driven with a small
drive torque by means drive force (torque) by means of an electrical
of the electrical energy fed from a solar cell or the energy fed from, for
example, a solar cell, while   like and which is prevented from being
acciden- preventing the lens means from  being acci-   25   tally displaced
by the wind or waves when the dentally displaced or moved by wind pressure
or     apparatus is floating on the sea. by waves.
This object according to the invention is accom- The application of the
present invention is       plished by means of an apparatus of the type
directed, for example, to growing plants, or plank-  indicated above, which
apparatus is characterized tons, which are food for fish or other living
things   30   in that said optical element is a lense means in the sea.
enclosed by a transparent container, that the Various kinds of plants or
fish and shellfish are  apparatus comprises solar cell means connected
growing or living in the sea.                       to the first and second
drive means for feeding The area of the ocean floor amounts to several
electrical energy thereto, and that the apparatus times that of dry land.
Moreover, the soil of the    35   comprises  detecting  means  movable  and
ocean floor is fertile.                             supported together with
said lense means for. At present, a study for utilizing the ocean floor
detecting the position of the sun, said detecting as a farming area is
being carried out. However,    means being connected to the drive means to.
the depth of the ocean floor farm which is being    control the operation
thereof in accordance with planned now is about from 8 to 13 metres from
40   the position of the sun. the surface of the ocean, for example, at a
coastal   The.present invention may be more fully under- area. This depth
is considered to be the maximum    stood from the description of the
preferred em- depth to obtain the solar light energy necessary    bodiments
of the invention presented below, for raising plants and it would be
impossible to    together with the accompanying drawings, in grow most
plants in a place which is deeper than    45   which. the above depth. In
this connection, the strength     Fig. 1 is a longitudinal sectional view
of an of the total amount of sunbeams penetrating the     embodiment of a
collecting apparatus according sea is decreased about 50% for every one
meter      to the present invention; in depth. Consequently, the amount of
sunbeams        Fig. 2 is a plan view of sunbeam detectors and a in a place
8 to 13 metres from the surface of the    50   support thereof shown in
Fig. 1; sea, would be decreased from [err] to [err], and         Fig. 3 is
a side elevational view of the collecting would be further decreased in
accordance with       apparatus of Fig. 1, shown in a hung position in the
degree of muddiness of the sea. Finally, it     which the apparatus is hung
to assemble and would be impossible to sufficiently raise plants in
disassemble the same; the sea due to lack of light.                 55
Fig. 4 is a perspective view of another embodi- A collecting apparatus of
the present invention   ment of a collecting apparatus according to the can
be advantageously used to provide solar light   present invention; to areas
deep in the sea.                             Fig. 5 is a sectional side
view of lens means From GB-A-15 23 532, there is known a solar       shown
in Fig. 4; light energy collecting apparatus which can    60     Fig. 6 is
a plan view of Fig. 5 but shown in a follow or track the sun to effectively
collect solar  reduced scale; and, light energy. However, since this sun
follower       Fig. 7 is a schematic view of one example of a apparatus is
electrically driven by a motor, to     circuit of a controller arranged in
the apparatus of which the electric energy is fed from a commer-     the
present invention. cial power supply, it is impossible, or next to   as  In
a generally spherical transparent capsule or 2    3                   0 050
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container 9 is arranged an optical lens means      supported by means of a
bearing 11. The upper which comprises a Fresnel lens  1  supported by
disc plate 25 provides a sealed chamber 50 in the inclined supporting
frames 3 which have vertical   capsule 9. The rotating shaft 10 is rigidly
con- legs 3a. The supporting frames 3 are connected to  nected to the arm
29 so that the arm 29 can rotate the outer periphery of the Fresnel lens 1
at an    5    together with the shaft 10. The cable 4 extends equi-angular
distance and are converged to a       through the shaft 10. The shaft 10
has a gear 53 sunbeam collecting portion 2 on which one end      which is
rigidly connected thereto and which is 4a of an optical fiber cable 4 is
located. The     engaged by a drive gear 52 in a gear box 51. The
supporting frames 3 generally form an imaginary    gear 52 is connected to
a vertical drive shaft 12A cone. The focus of the Fresnel lens 1 is also
to   of a second motor 12 located on the gear box 51 located at the inlet
end 4a of the cable 4, so that  to transmit the rotation- of the second
motor 12 to the sunbeams collected by the Fresnel lens 1 are   the rotating
shaft 10. The gear box 51 is supported concentrated in the cable 4. The
Fresnel lens 1    on a lower disc plate 55 connected to the buoy 20.
concentrates and collects the sunbeams to the      The numeral 11
designates a bearing for rotatably focus thereof,' i.e. the end 4a of the
fiber cable 4.  15   supporting the shaft 10. The fiber cable 4 extends,
for example, to the sea   On the lower disc plate 55 is located a storage
bottom. Below the Fresnel lens 1 is provided a     battery 13 to which the
solar cells 5A, 58 and 5C generally annular ring frame 15 which is con-
are electrically connected. The battery 13 is also nected to the vertical
legs 3a of the supporting   electrically connected to the motors 7 and 12.
frames 3 . The vertical legs 3a have threaded    20   Alternatively, the
solar cells can be directly con- portions 3b on which nuts 27 are
screw-engaged    nected to the motors 7 and 12 to drive the motors. to
support the ring frame 15 on the nuts 27. The   However, it is desirable to
provide a storage ring frame 15 has generally C shaped'rings 16
battery 13 which stores the electrical energy from corresponding to the
vertical legs 3a. The C rings  the solar cells and which can drive the
motors 18 enable the frames 3 to be inserted therein from    25   even when
the sunshine is not sufficiently strong above, when the ring frame 15 is
located on the-   enough to directly drive the motors. nuts 27.
The detectors 6-1, 6-2 and 6'-1, 6'-2, such On the ring frame 15 are
supported two pairs of   as photosensors located on the annular frame 15,
sunbeam detectors 6-1, 6-1 and 6'-1, 6'-2           have inclined sunbeam
receiving surfaces 6A-1, which are located at an equiangular distance of
30   6A-2 and 6A'-1, 6A'-2, respectively. The [err] and which will be
discussed in detail herein-  inclined surfaces 6A-1, 6A-2 and 6A'-1, 6A'-2
after.                                             are substantially flush
with a generatrix of the The frames 3 which are diametrically arranged
imaginary cone defined by the sunbeams col- are connected to horizontal
drive shafts 8 of first  lected by the Fresnel lens 1, so that when the
motors 7 which are are supported by a generally   35   Fresnel lens 1 is
directed to and exactly oppposed U-shaped arm 29, so that the assembly (the
ring    the sun, the inclined surfaces of the detectors frame 15, the
frames 3, the Fresnel lens 1) can    6-1, 6-2 and 6'-1, 6'-2 do not receive
the rotate about a horizontal axis extending between   sunbeams designated
by arrows S. The detectors the two shafts 8 when the motors 7 and, accord-
6-1, 6-2 and 6'-1, 6'-2 issue detecting signals ingly, the shafts 8,
rotate. The motors 7 are driven   40   only when the respective inclined
surfaces by solar cells 5A, 58 and 5C. In the illustrated   receive
sunbeams, i.e. only when the Fresnel lens embodiments, three solar cells
are advan-          1 is deviated from the position of the sun. tageously
provided, but the number of the solar      The 'detectors are electrically
connected to a cells is not limited to three and may be one, two
controller 14. The controller 14 controls the oper- or more than three. The
solar cell 5A, which may   45   ation of the motors 7 and 12 in accordance
with be of a ring-shape, is secured to a cylindrical    the detecting
signals from the respective detec- support 28 which is connected and
surrounds the    tors 6-1, 6-2 and 6'-1, 6'-2. When the center Fresnel lens
1. The solar cells 5B and 5C, which   axis X-X of the apparatus is parallel
to sun- may be of a ring-shape and of a disc-shape,        beams S. direct
sunbeams do not arrive at the respectively, are connected to and supported
by   so   inclined surfaces 6a nor 6a' of the sunbeam the frames 3. The
solar cells are all located out of  detectors and outputs of these sunbeam
detec- the imaginary core formed by the frames 3, so      tors respond only
to indirect spacious rays. On that the cells are not directly exposed to
the     the other hand, when the apparatus is inclined at sunbeams
collected by the Fresnel lens 1. The      an angle [err] to the incident
direction, direct sun- sunbeams collected by the Fresnel lens 1 run    55
beams arrive only at the beam detector 6-2. along and are located within
the imaginary cone.   When the sunbeams are inclined at an angle [err] to
The spherical capsule 9 is supported by a         the center axis X-X of
the apparatus, direct cylindrical support 19. Since, in the illustrated
sunbeams are not incident on the beam detector embodiment, the apparatus is
intended to be        6-2, but are incident only on the beam detector
floated on the sea, the cylindrical support 19 is   60   6-1. The outputs
of the beam detectors. 6-1, rigidly connected to a cylindrical buoy 20 by
6-2 are compared with each other by a first means of bolts 26. Between the
cylindrical         difference amplifier AMP1 in the controller 14 and
support 19 and the buoy 20 is arranged an upper    the motor 12 is driven
to rotate the lens 1 about disc plate 25 which has a center hole 25a in
which  the axis X-X so that the difference between the a vertical and
hollow rotating shaft 10 is rotatably   65   two outputs becomes zero, as
shown in Fig. 7. 3    5                  0 050 189                      6
Similarly, when there is a difference between the  such as wind or rain,
and from corrosive sub-.. 



output of the detectors 6'-1 - and 6'-2, the     stances, such as salt
water. outputs are compared with each other in a second    When the
apparatus is floated on the sea (the difference amplifier AMP2, so that the
motors 7   sea level is designated by L in Fig. 3), the are driven to
rotate the Fresnel lens 1 about the    5    apparatus can be first hung by
ropes 47 with the shafts 8 until the difference becomes zero. Thus,  help
of a hanger 23, for example, from a ship (not the apparatus can be always
directed to the sun,  shown). The ropes 47 can be connected to eye that is,
the optical axis X-X of the apparatus is  members 21, 22 secured to the
cylindrical support parallel to the sunbeams. The axes of the shafts 8  19
and the buoy 20, respectively. The numeral 24 and the shaft 10 intersect
with each other   10  (Fig. 3) designates a warning lamp for indicating
generally at the center of the spherical capsule 9.  the presence of the
apparatus on the sea. The elements arranged in the capsule 9 are all
Since the horizontal and vertical rotating shafts balanced with respect to
the center of the spheri-   8 and 10 intersect with each other at the
center of cal capsule 9, so that no eccentric load is applied ....    the
spherical capsule 9, the torque necessary for to the horizontal shafts 8
and the vertical shaft 10,  15   driving the motors 7 and 12 can be
decreased. thus resulting in a decrease of the drive power of  Furthermore,
since almost all the elements are the motors 7 and 12.
arranged in the protecting capsule, they are pro- Preferably an additional
sunbeam detector 70    tected from the wind, which has a bad influence
(Fig. 1) is provided on the upper surface of the  on the movement of the
apparatus, as well as Fresnel lens 1, so that the detector 70 almost   20
from dust or undesirable chemical substances always receives the sunbeams
from sunset till     which pollute or corrode the elements. The inside
sunrise. The additional detector 70 is adapted to  of the capsule is
sealed, and the temperature in ensure the tracking movement of the
apparatus,    the capsule can be easily controlled to prevent even when the
sunbeams are weak, particularly at  moisture from condensing on the inner
wall of the about sunset or on a cloudy day. When the   25   capsule.
sunbeams are weak, the difference between the       In an embodiment
illustrated in Figs. 1-3, when outputs of the detectors 6-1 and 6-2 or 6'-1
the apparatus is floated on the sea, the apparatus and 6'-2 becomes small,
which may cause the       may swing or oscillate under the the influence of
apparatus to fail to follow the sun. On the other  the waves. In
particular, when the apparatus hand, if the apparatus is designed in such a
way   30   swings in the directions A (Fig. 1), a quick that if follows the
sun, even when the controller  response to the swing movement cannot be 14
detects a very small difference between the    expected, because the motor
12 first drives to output of the pairs of detectors 6-1, 6-2 and     rotate
the Fresnel lens 1 about the shaft 10 and 6'-1, 6'-2, the displacement of
the apparatus for  then the motors 7 drive to rotate the Fresnel lens 1
tracking the sun tends to become too large under   35   about the shafts 8.
strong sunbeams during daytime.                     In order to solve the'
problem of such a bad In order to solve this problem, the difference of
response, a gimbal ring mechanism  can be the outputs between the detectors
6-1, 6-2 and    provided, as shown. in Fig. 4. In Fig. 4, there is 6'-1,
6'-2 can be divided by the output of        provided a thin lens means 30
which, for additional detector 70, by means of dividers DIV1   40
example, comprises a plurality of small diameter and DIV2 (Fig. 7). That
is, supposing that [err],[err] and  lenses 31 having a short focal length
(Fig. 5). The [err] designate the output of the detectors 6-1 (or  lens
means 30 is supported by a second gimbal 6'-1), 6-2 (or 6'-2) and 70,
respectively, the    ring 49 which is rotatably supported by a second DIV1
and DIV2 operates;                           gimbal ring 43 by means of
first horizontal rotat- 45   ing shafts 40. The second gimbal ring 43 is
[err]                           rotatably supported by a generally U-shaped
gim- bal arm 44 by means of second horizontal rotating shafts 41 which
extend perpendicular to the first rotating shafts 40 in the same plane. The
gimbal Although, the differences ([err]-[err]) of the outputs   so   arm 44
is connected to a vertical rotating shaft 42 between the detectors 6-1 and
6-2 (6'-1 and       which corresponds to the vertical rotating shaft 10
6'-2), during the daytime is larger than that at  in Fig. 1. Two pairs of
sunbeam detectors 46-1, about sunset, the output [err] of the additional
46-2 and 46'-1, 46'-2 are located on the first detector 70 during the
daytime is also larger than  gimbal ring 49 at an equiangular distance of
[err]. that at about sunset. Theefore, there is no large   55   The first
horizontal rotating shafts 40 and vertical difference of the ratio [err]
between daytime  shaft 42 are driven by respective motors (not and sunset.
The output of the detector 70 can be  shown), corresponding to the motor 12
in Fig. 1, considered a variable reference which varies in   in such a way
that the difference between the accordance with the strength or amount of
the     outputs of the detectors 46-1 and 46-2 be- sunbeams, for the
divisional operation by the   so   comes zero. The second horizontal shafts
41 are dividers DIV1 and DIV2. The motors 7 (and/or 12)  driven by a motor
(not shown) corresponding to are driven when the ratio is larger than a
predeter-  the motors 7 in Fig. 1, in such a way that the mined value
[err];[err].                 differences between the outputs of the
detectors The capsule 9 protects all of the elements      46'-1 and 46'-2
is zero. In the embodiment provided therein from the external influences,
65  illustrated in Fig. 4, the detectors may be small 4    7
0 050  189                       8 pieces of optical sensors. The numeral
47 desig-       characterized in that said optical element is a nates a
transparent capsule, corresponding to the    lense means (1) enclosed by a
transparent con- 



spherical capsule 9 in ,Fig. 1, but consisting of a  tainer (9), that the
apparatus comprises solar cell semispherical portion and a cylindrical
portion.     means (5A, 58, SC; 45) connected to the first and Optical
fibers23 are provided,oneforeach small    5    second drive means (7, 12)
for feeding electrical lens 31, as shown in Fig. 5, and are located at the
energy thereto, and that the apparatus comprises focuses of the
corresponding lenses 31. In Fig. 4,   detecting means (6-1,6'-1,6-2,6'-2)
movable only one optical fiber 32 is shown. The fibers 32    and supported
together with said lense means (1) preferably extend together in the shaft
42. Since,   for detecting the position of the sun, said detecting the lens
means 30 is composed of a plurality of   10    means (6-1, 6'-1, 6-2, 6'-2)
being connected small lenses 31, the focal length of the lens means  to the
drive means (7,12) to control the operation can be decreased, in comparison
with that of the     thereof in accordance with the position of the sun.
lens means 1 in Fig. 1. For example, in Fig. 1, a      2. An apparatus
according to claim 1, further single Fresnel lens on the market having a
dia-      comprising first supporting means (7, 8, 29) for meter of 35 cm
can be used. The single Fresnel   15   supporting the optical element (1;
30) so as to lens of 35 cm can be replaced by sixty one small     rotate
the same about a horizontal axis and second lenses 31 each having a
diameter of 4 cm, in the     supporting means (10, 11) for supporting the
first same area as that of the single Fresnel lens. The    supporting means
(7,8,29) so as to rotate the latter largest number of the small lenses 31
can be         about a vertical axis (X-X). obtained when the small lenses
are regular hexa-   20  3. An apparatus according to claim 2, wherein gons
in a honeycomb arrangement, as shown in         said second supporting
means comprises a verti- Fig. 6. The lens means 30, consisting of the sixty
cal hollow rotating shaft (10) connected to and onesmalllenses31 of
4cmindiameter,hasafocal          driven by the first drive means (12), said
optical length of about 4.5 cm, whereas the focal length of  fiber means
(4) extending in the vertical hollow the lens means consisting of a single
Fresnel lens   25   rotating shaft (10). of 35 cm diameter is approximately
39 cm.              4. An apparatus according to claim 1, wherein In Fig. 4
a ring shape solar cell 45 can be        said optical element (1) comprises
a Fresnel lens provided on the first gimbal ring 49 and/or the         (1).
second gimbal ring 43. Alternatively, it is also       5. An apparatus
according to claim 1, wherein possible to replace some of the small lenses
31 by    30   said optical element (30) comprises a plurality of solar
cells.                                         small diameter lenses (31).
According to the embodiment illustrated in Fig.      6. An apparatus
according to claim 5, wherein 4, the lens means can quickly follow the sun
by      said small diameter lenses (31) are regular hexa- moving in all
directions and, accordingly, the       gons so that they are arranged in a
honeycomb apparatus can easily adjust to the direction of the    35
pattern. lens means, even under the adverse influence of        7. An
apparatus according to claim 1, wherein waves.
the detecting means comprises two pairs of photo- As can be understood from
the above discus-        sensors (6-1,6'-1, 6-2, 6'-2), each pair having
sion, according to the present invention, there is   two diametrically
opposed photosensors (6-1, provided an apparatus for collecting and concen-
40    6'-1 and 6-2, 6'-2), said photosensors issuing trating solar light
energy, which can easily follow  detecting signals only when they receive
direct the seasonal, daily and hourly "movement" of the     sunbeams (5).
sun and which can easily and quickly adjust to the     8. An apparatus
according to claim 7, further direction of the lens means, which tends to
comprising control means (14) which includes fluctuate due to waves when
the apparatus is   45    means (AMP1, AMP2) for comparing the outputs
floated on the sea.                                  of the photosensors
(6-1, 6-2; 6'-1, 6'-2) and for giving signals to the drive means (7, 12) to
Claims:                                              selectively drive the
latter in accordance with the signals. 1. An apparatus for collecting and
concentrating    50  9. An apparatus according to claim 8, further solar
light energy comprising supporting means       comprising additional
detecting photosensor (70) (3, 3a, 15);
which substantially always receives sunbeams (S) an optical element (1; 30)
movably supported       from sunrise until sunset. thereon for collecting
and concentrating solar light   10. An apparatus according to claim 9,
wherein energy;                                        55   said control
means (14) comprises a divider (DIV1, an optical fiber cable (4) having one
end (4a)     DIV2) for dividing the difference between the thereon located
at the focus of the optical element  outputs of the two pairs of
photosensors (6-1, (1) and extending to the outside of the apparatus to
6-2; 6'-1, 6-2) by the output of the additional transmit the collected
solar light energy to the     photosensor (70). outside thereof;
60      11. An apparatus according to claim 2, wherein first drive means
(12) for rotating the optical    said horizontal axis and the vertical axis
(X-X) element (1) about a vertical axis (X-X);             intersect with
each other at a center of the second drive means (7) for rotating the
optical    container (9). element (1) about a horizontal axis,
independently     12. An apparatus according to claim 2, compris- of the
drive of the first drive means (12),    65   ing a first gimbal ring (49)
which supports the 5    .7                   0 050  189
8 pieces of optical sensors. The numeral 47 desig-       characterized in
that said optical element is a nates a transparent capsule, corresponding
to the   lense means (1) enclosed by a transparent con- spherical capsule 9
in Fig. 1,but consisting of a ,  tainer (9); that the apparatus comprises
solar cell 



semispherical portion and a cylindrical portion.     means (5A, 58, 5C; 45)
connected to the first and Optical fibers23are provided,oneforeach small
5    second drive means (7, 12) for feeding electrical lens 31, as shown in
Fig. 5, and are located at the  energy thereto, and that the apparatus
comprises focuses of the corresponding lenses 31. In Fig. 4,   detecting
means (6-1,6'-1, 6-2,6'-2) movable only one optical fiber 32 is shown. The
fibers 32    and supported together with said lense means (1) preferably
extend together in the shaft 42. Since,   for detecting the position of the
sun, said detecting the lens means 30 is composed of a plurality of   10
means (6-1, 6'-1, 6-2, 6'-2) being connected small lenses 31, the focal
length of the lens means  to the drive means (7,12) to control the
operation can be decreased, in comparison with that of the     thereof in
accordance with the position of the sun. lens means 1 in Fig. 1. For
example, in Fig. 1, a      2. An apparatus according to claim 1, further
single Fresnel lens on the market having a dia-      comprising first
supporting means (7, 8, 29) for meter of 35cm can be used. The single
Fresnel   15   supporting the optical element (1; 30) so as to lens of 35
cm can be replaced by sixty one small-   rotate the same about a horizontal
axis and second lenses 31 each having a diameter of 4 cm, in the
supporting means (10, 11) for supporting the first same area as that of the
single Fresnel lens. The    supporting means (7,8,29) so asto rotatethe
latter largest number of the small lenses 31 can be         about a
vertical axis (X-X). obtained when the small lenses are regular hexa-   20
3. An apparatus according to claim 2, wherein gons in a honeycomb
arrangement, as shown in         said second supporting means comprises a
verti- Fig. 6. The lens means 30, consisting of the sixty  cal hollow
rotating shaft (10) connected to and onesmall lenses 31 of 4cm
indiameterhasafocal       driven by the first drive means (12), said
optical length of about 4.5 cm, whereas the focal length of  fiber means
(4) extending in the vertical hollow the lens means consisting of a single
Fresnel lens   25   rotating shaft (10). of 35 cm diameter is approximately
39 cm.             4. An apparatus according to claim 1, wherein In Fig. 4
a ring shape solar cell 45 can be        said optical element (1) comprises
a Fresnel lens provided on the first gimbal ring 49 and/or the     (1).
second gimbal ring 43. Alternatively, it is also       5. An apparatus
according to claim 1, wherein possible to replace some of the small lenses
31 by    30   said optical element (30) comprises a plurality of solar
cells.                                         small diameter lenses (31).
According to the embodiment illustrated in Fig.      6. An apparatus
according to claim 5, wherein 4, the lens means can quickly follow the sun
by      said small diameter lenses (31) are regular hexa- moving in all
directions and, accordingly, the       gons so that they are arranged in a
honeycomb apparatus can easily adjust to the direction of the    35
pattern. lens means, even under the adverse influence of       7. An
apparatus according to claim 1, wherein waves.
the detecting means comprisestwo pairs of photo- As can be understood from
the above discus-        sensors (-1, 6'-1,6-2,6'-2), each pair having
sion, according to the present invention, there is  two diametrically
opposed photosensors (6-1, provided an apparatus for collecting and concen-
40   6'-1 and 6-2, 6'-2), said photosensors issuing trating solar light
energy, which can easily follow  detecting signals only when they receive
direct the seasonal, daily and hourly "movement" of the     sunbeams (5).
sun and which can easily and quickly adjust to the    8. An apparatus
according to claim 7, further direction of the lens means, which tends to
comprising control means (14) which includes fluctuate due to waves when
the apparatus is   45    means(AMP1, AMP2) for comparing the outputs
floated on the sea.                                  of the photosensors
(6-1, 6-2; 6'-1, 6'-2) and for giving signals to the drive means (7, 12) to
Claims:                                              selectively drive the
latter in accordance with the signals. 1.An apparatusforcollecting and
concentrating    50  9. An apparatus according to claim 8, further solar
light energy comprising supporting means       comprising additional
detecting photosensor (70) (3, 3a, 15);
which substantially always receives sunbeams (S) an optical element (1; 30)
movably supported      from sunrise until sunset. thereon for collecting
and concentrating solar light   10. An apparatus according to claim 9,
wherein energy;                                        55   said control
means (14) comprises a divider (DIV1, an optical fiber cable (4) having one
end (4a)     DIV2) for dividing the difference between the thereon located
at the focus of the optical element  outputs of the two pairs of
photosensors (6-1, (1)andextendingtotheoutsideoftheapparatusto
6-2; 6'-1, 6'-2) by the output of the additional transmit the collected
solar light energy to the     photosensor (70). outside thereof;
so      11. An apparatus according to claim 2, wherein first drive means
(12) for rotating the optical    said horizontal axis and the vertical axis
(X-X) element (1) about a vertical axis (X-X);            intersect with
each other at a center of the second drive means (7) for rotating the
optical    container (9). element (1) about a horizontal axis,
independently     12. An apparatus according to claim 2, compris- of the
drive of the first drive means (12),    65   ing a first gimbal ring (49)
which supports the 5 11111 11111 11111 11111 111111 *   C L   M   S   *
9                     0 050 189                      10 optical element
(30), a second gimbal ring (43)  (0, 11) zurn Haltern der ersten
Halterungseinrich- which rotatably supports the first gimbal ring (49)
tungen (7, 8, 29), derart, dal3 letztere um eine 



about a first horizontal axis, and a third support  vertikale Achse (X-X)
drehbar sind. (44) which rotatably supports the second gimbal      3.
Vorrichtung nach Anspruch 2, bei der die ring (43) about a second
horizontal axis perpen-    5    zweiten Halterungseinrichtungen eine
vertikale, dicular to the first horizontal axis in the same    hohle,
drehbare Wells (10) umfassen, die. mit den plane.
erstern Antriebseinrichtungen (12) verbunden 13. An apparatus according to
claim 12, where-    und durch diese antreibbar ist, wobei die opti- in said
solar cell means comprises a ring solar cell  schen Fasereinrichtungen (4)
sich in der vertika- (45) located on the first gimbal ring (49).  10  len,
hohlen, drehbaren Wells (10) erstrecken. 14. An apparatus according to
claim 12, where-     4. Vorrichtung nach Anspruch 1, bei der das in said
solar cell means comprises a ring solar cell  optische Element (1) eine
einzige Fresnel-Linse (1) (45) located on the second gimbal ring (43).
umfasst. 15. An apparatus according to claim 12, where-     5. Vorrichtung
nach Anspruch 1, bei der das in said detecting means comprises two pairs of
ts   optische Element (30) mehrere Linsen (31) kleinen diametrically
opposed  photosensors  (46-1,       Durchmessers umfasst. 46'-1, 46-2,
46'-2,) located on the first gimbal     6. Vorrichtung nach Anspruch 5, bei
der die ring (49).                                         Linsen (31)
kleinen Durchmessers regelmaBige 16. An apparatus according to any one of
the     Sechsecke sind, so daB sie in einem Wabenmu- preceding claims,
further comprising buoy means   20   ster angeordnet sind. (20) connected
to the container (9) for causing the  7. Vorrichtung nach Anspruch 1, bei
der die apparatus to float on the sea.
Detektoreinrichtungen zwei Paare von Fotosense- _ ren (6-1, 6'-1, 6-2,
6'-2) umfassen, wobei Patentanspruche
jedes Paar zwei einander diametral gegenuberlie- 25   gende Fotosensoren
(6-1, 6'-1, 6-2, 60-2) 1. Vorrichtung zum Sammeln und Konzentrie-
aufweist und wobei die Fotosensoren nur dann ren von Sonnenlichtenergie,
umfassend: Halts-      Erfassungssignale aussenden, wenn sie direkte
rungseinrichtungen (3, 3a, 15); sin optisches Ele-  Sonnenstrahlen (S)
empfangen. ment (1; 30), welches darauf beweglich gehaltert     8.
Vorrichtung nach Anspruch 7, welche ferner ist, um Sonnenlichtenergie zu
sammeln und zu   30   Regeleinrichtungen (14) urnfasst, welche Einrich-
konzentrieren;                                     tungen (AMP1, AMP2) zum
Vergleichen der Aus- ein optisches Faserkabel (4), dessen eines Ends
gangssignale der Fotosensoren (6-1, 6-2; 6'-1, am Brennpunkt des optischen
Elements (1) ange-     6'-2) und zum Erzeugen von Signalen fOr die ordnet
ist und das sich zur AuSenseite der Vor-    Antriebseinrichtungen (7, 12)
umfassen, um Si- richtung erstreckt, um die gesammelte Sonnen-   35   gnale
an die Antriebseinrichtungen (7, 12) zu lichtenergie zur AuBenseite
derselben zu Ober-     liefern, derart, daR letztere selektiv gemig den
tragen;                                            Signalen angetrieben
werden. erste Antriebseinrichtungen (12) zum Drehen        9. Vorrichtung
nach Anspruch 8, welche ferner des optischen Elements (1) um sine vertikale
einen zu satzlichen, als Detektor-arbeitenden Fo- Achse (X-X);
40   tosensor (70) umfasst, welcher vom Sonnenauf- zweite
Antriebseinrichtungen (7) zum Drehen       gang bis zum Sonnenuntergang im
wesentlichen !          des optischen Elements (1) um eine horizontale
standig Sonnestrahlen (S) empfingt. Achse, unabhangig vom Antrieb der
ersten An-          10. Vorrichtung nach Anspruch 9, bei der die
triebseinrichtungen (12),                           Regeleinrichtungen (14)
elnen Teiler (DIVI, DIV2) dadurch gekennezeichnet, daB das optische   45
umfassen, um die Differenz zwischen den Aus- Element eine Linsenanordnung
(1) ist, welche von   gangssignalen der beiden Paare von Fotosenso-. sinem
transparenten Behalter (9) umschlossen       ren (6-1, 6-2; 6'-1, 6'-2)
durch das Ausgangs- ist, daB die Vorrichtung Solarzelleneinrichtungen
signal des zusatzlichen Fotosensors (70) zu teilen. (5A, 58, 5C; 45)
umfasst, die mit den ersten und     11. Vorrichtung nach Anspruch 2, bei
der die den zweiten Antriebseinrichtungen (7, 12), ver-   so   horizontale
Achse und die vertikale Achse (X-X) bunden sind, um diesen elektrische
Energie zuzu-   einander in einem Mittelpunkt des Behalters (9) fGhren, und
daI die Vorrichtung Detektoreinrich-   schneiden. tungen (6-1, 6,-1, 6-2,
6'-2) umfasst, welche        12. Vorrichtung nach Anspruch 2, welche einen
gemeinsam mit der Linsenanordnung (1) beweg-       ersten Kardanring (49)
umfasst, der das optische lich und gehaltert sind, um die Position der
Sonne   s5   element (30) trIgt, sowie einen zweiten Kardan- zu erfassen,
wobei die Detektoreinrichtungen       ring (43), welcher den ersten
Kardanring (49) (6-1, 6'-1, 6-2, 6'-2) mit den Antriebseinrich-    derart
haltert, daB dieser urn esine erste horizonta- tungen (7,12), verbunden
sind, um deren Betrieb    le Achse drehbar ist, sowie eine drifts Halterung
in Abhingigkeit von der Position der Sonne zu      (44), welche den zweiten
Kardanring (43) derart steuern.                                      60
haltert, daB dieser um sine zweite horizontale 2. Vorrichtung nach Anspruch
1, welche ferner    Achse drehbar ist, welche senkrecht zur ersten erste
Halterungseinrichtungen (7, 8, 29) zur Halts-  horizontale Achse und in
derselben Ebene wie rung des optischen Elements (1; 30) umfasst,
diese verlauft. derart, daB letzteres um sine horizontale Achse      13.
Vorrichtung riach Anspruch 12, bei der die drehbar ist, und zweite
Halterungseinrichtungen    a    Solarzelleneinrichtungen eine ringfbrmige
Solar- 6 *   C       L     I S    t    11                  0 050 189
12' zelle (45) umfassen, die an dem ersten Kardanring.  ledit 6l6ment
optique-(1)tomporte une lentille de (49) angeardnet ist.
Fresnel unique (1). 



14. Vorrichtung nach Anspruch 12, bei der die        5. Appareil selon la
revendication 1, dans lequel Solarzelleneinrichtungen eine ringformige
Solar-    ledit element optique (30) comporte plusieurs zelle (45)
umfassen, die an dem zweiten Kardan-    5    lentilles (31) de faible
diametre. ring (43) angeordnet ist.                             6. Appareil
selon la revendication 5, dans lequoel 15. Vorrichtung nach Anspruch 12,
bei der die     lesdits lentilles (31) de faible diametre sont des
Detektoreinrichtungen zwei Paare von einander        hexagones reguliers de
sorte qu'elies sont agen- diametral  gegenuberliegenden  Fotosensoren
cees en reseu en nid d'abeilles. (46-1, 46'-1, 46-2, 46'-2) umfassen,
welche    ro      7. Appareil solon larevendication 1, dans lequel an dem
ersten Kardanring (49) angeordnet sind.      les d6tecteurs comportent deux
paires de photo- 16. Vorrichtung nach irgendeinem der vorange-
capteurs (6-1, 6'-t, 6-2, 6'-2), chaque paire henden Anspruche, welche
auBerdem Bojeneiri-         ayant deux photocapteurs diametralement op-
richtungen (20) umfasst, die mit dem Behalter (9)   '    pos6s'(6-1, 6'-1
6--2,P6'-2), lesdits photocap- verbunden sind, urn zu bewirken, daB die
Vorrich-   t5   tours 6mettant des signaux de detection unique- tung auf
See schwimmt.                               ment lorsqu'ils reeoivent des
rayons de soleil directs (S). Revendications
8. Appareil selon la revendication 7, comportant en outre un moyen de
commande (14) compre- 1. Appareil pour collecter et concentrer l'6ner-   20
nant des moyens (AMP1, AMP2) comparer les gie de la lumiere solaire
comprenant des moyens      sorties des photocapteurs (6-1, 6-2; 6'-1, de
support (3, 3a, 15), un 6l6ment optique (1; 30)   6'-2) et d6livrer des
signaux aux moyens d'en- portb par lesdits moyens de fagon mobile pour
tratnement (7, 12) pour l'entrainement selectif de collecter et concentrer
l'energie de la lumiere      ces derniers en fonction des signaux. solaire,
un cAble A fibres optiques (4) ayant une de    25  9. Appareil selon la
revendication 8, comportant ses extr6mites (4a) disposee au foyer de
l'6l6ment   en outre un photocapteur de detection addition- optique (1) et
s'6tendant a l'exterieur de I'appareil  nel (70) qui recoit pratiquement
toujours les pour transmettre l'energie de la lumiere solaire     rayons de
soleil, du lever au coucher du soleil. collect6e vers l'ext6rieur de
I'appareil, des pre-     10. Appareil selon la revendication 9, dans miers
moyens d'entratnement (12) pour la rota-   30   lequel ledit moyen de
commande (14) comporte tion de l'6lement optique (1) autour d'un axe
un diviseur (DIV1, DIV2) pour diviser la difference vertical (X-X), des
seconds moyens d'entratne-       entre les sorties des deux paires de
photocap- ment (7) pour la rotation de l'element optique (1)   tours (6-1,
6-2, B'-1, 6'-2) par la sortie du autour d'un axe horizontal d'une faqon
indepen-      photocapteur additionnel (70). dante de l'entraTnement des
premiers moyens    35      11. Appareil selon. Ia revendication 2, dans
d'entrainement (12), caracterise en ce quo ledit    lequel ledit axe
horizontal et l'axe vertical (X-X) el6ment optique est un moyen a lentille
(1) conte-   se coupent au centre de l'enceinte (9). nu dans une enceinte
transparente (9), en ce que       12. Appareil selon la revendication 2,
compor- I'appareil comporte des moyens a cellules so-       tant une
premiere bague de suspension (49) laires (MA, 58, 5C; 45) connect6s aux
premiers et   40   supportant l'l6ment optique (30), une seconde seconds
moyens d'entratnement (7, 12) pour les       bague de suspension (43)
supportant la premiere alimenter en 6nergie 6lectrique, et en ce quo
bague de suspension (49) A rotation autour d'un I'appareil comporte
detecteurs (6-1, 6'-1, 6-2,      premiei axe horizontal, et un troisieme
support 6'-2) mobiles et portes ensemble avec lesdits        (44) portant
le deuxieme bague de suspension moyens a lentille (1) pour detecter la
position du    45   (43) 3 rotation autour d'un second axe perpendi-
soleil, lesdits detecteurs (6-1, 6'-1, 6-2, 6'-2)    culaire au premier axe
horizontal dans le meme etant connectes aux moyens d'entratnement (7,
plan. 12) pourcommanderleurfonctionnementd'apres            13. Appareil
solon la revendication 12, dans la position du soleil.
lequel ledit moyen b cellules solaires comporte 2. Appareil solon la
revendication 1, comportant   so   une cellule solaire annulaire (45)
placee sur la en outre des premiers moyens de support (7, 8,       premiere
bague de suspension (49). 29) pour supporter lelement optique (1; 30) de
14. Appareil selon la revendication 12, dans maniere a le faire tourner
autour d'un axe hori-    lequel ledit moyen A cellules solaires comporte
zontal et des seconds moyens de support (10, 11)     une cellule solaire
annulaire (45) placee sur la pour supporter les premiers moyens de support
55   seconde bague de suspension (43). (7, 8, 29) de maniere a les faire
tourner autour      15. Appareil selon la revendication 12, dans d'un axe
vertical (X-X).                            lequel ledit moyen de d6tection
comporte deux 3. Appareil selon la revendication 2, dans lequel  paires de
photocapteurs (46-1, 46'-1, 46-2, lesdits seconds moyens de support
comportent         46'-2) diametralement opposes et places sur la un arbre
vertical creux tournant (10) reli6 aux    60   premiere bague de suspension
(49). premiers moyens d'entratnement (12) en entratne       16. Appareil
solon l'une quelconque des reven- par ceux-ci, ledit cfble a fibres
optiques (4) s'eten-  dications pr6c6dentes, comportant en outre un dant
dans l'arbre vertical creux tourmant (10).      moyen (20) de bou6e relie A
l'enceinte (9) pour 4. Appareil selon la revendication 1, dans loquel
permettre a l'appareil de flotter sur l'eau. 65 7 .,~~~~
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