
1                   0098 342                        2 Description
within the capsule is raised by sunlight or lowered by the surrounding cold
air. Consequently, such The present invention relates to a sunlight
sunlight collecting and concentrating apparatuses collecting   and
concentrating   apparatus,       have   suffered   from
temperature-related comprising-according to a first general concept:    s
breakdowns, and malfunctions of the sensor. a  lens means for collecting
sunlight;           Proceeding on the basis of the prior art ' -' a sensor
means for detecting the sun's azimuth   concepts it is the object
underlying this invention. :    and altitude;                            -
-   to prevent such breakdowns and malfunctions an optical conductor means
to  which the           and also to prevent deterioration of the
sensitivity sunlight collected by . said  lens means is  .10  of the sensor
by -controlling the. temperature of introduced;
the air and the capsuleto a proper level. a first rotatable shaft for
turnably supporting     This object according to the first general- said
lens  means  together with  integrally         concept is accomplished in
that a suction pump or constructed means thereto
blower is provided within said capsule so as to a support arm for tumably
supporting said first   15  produce an air current around said sensor means
rotatable shaft;                                    and to effectively
maintain the temperature a second rotatable shaft for turnably supporting
around the sensor means to a proper level. said support arm about an axis
perpendicular to      Further, this object is  accomplished according the
axis of said first rotatable shaft; and         - to the second general
concept in that at the rear a capsule in which all of the. above. are   20
side of the space formed by the plurality of lenses hermetically sealed,
wherein when the sun's         and optical conductor cables,- a
collecting. and azimuth and altitude are detected by said sensor
reflecting plate :integrally turnable with said first means, the turning of
said first and second         rotatable shaft is provided and,
substantially at rotatable shafts is controlled to cause said lens      the
central position of the concentric  circles means to face the position of
the sun so as to - 25   formed by the plurality of lenses, the outlet ends
introduce the collected sunlight by said lens       of said optical
conductor cables are connected. to means into said optical conductor means.
said single major optical conductor cable with its A   sunlight
collecting. and . concentrating   -  .  inlet end facing to the reflecting
surface of said' - -  apparatus is disclosed in EP-A--,074,016 which    -
collecting- and  reflecting plate; said optical has to be considered as
state of art according to   30   conductor cables being stripped of their
cladding Article 54(3) EPC.                                   layers at
least at portions adjacent to said central Further, the present invention
relates to a        position, so as to efficiently introduce uncaptured
sunlight collecting and concentrating apparatus      light at the inlet
ends of the optical conductor which-according   to   a   second   general
cables into said cables through- the collecting and concept-comprises:
35   reflecting plate and thus to effectively maintain a plurality of
lenses for collecting sunlight;    the temperature-around the tracking
sensor to a a tracking sensor for detecting the sun's          proper
level. azimuth and altitude;                                 It is an
advantage of the' inventive. solutions. a  plurality  of optical conductor
cables          which may be employed independently of each' oppositely
disposed to respective lenses, into   40   other or in combination with
each other that the which the sunlight collected by the lenses are
temperature  within  the  capsule  can  be. - introduced;
maintained to a proper level, thus preventing a  single  major optical
conductor cable           temperature-related    breakdowns       and
connected to said plurality of optical cables, into'   malfunctions of the
sensor and temperature- which the sunlight conveyed. through said . 4s
related deterioration of the sensitivity of the plurality  of  optical
conductor  cables  is        sensor. introduced;
,     .  The invention will be more fully understood a first rotatable
shaft for turnably supporting   from the following detailed description
taken in lenses together with the integrally constructed      conjunction
with the accompanying drawings, In members thereto;
50   which: a support arm for turnably supporting said first     Figure 1
is a general perspective view of the rotatable shaft;
..    structure of a previous sunlight collecting and a second rotatable
shaft for turnably supporting   concentrating apparatus of the type of the
present said support arm about an axis perpendicular to     invention; the
axis of said first rota table shaft ;and          55  Figure 2 is a side
elevational view, partly in a transparent capsule, in which all of the
above     cross-section partly schematic, of an embodiment are hermetically
sealed;   -                         of the sunlight collecting and
concentrating wherein when the sun's azimuth and altitude        apparatus
according to the present invention; and are detected by said tracking
sensor, the turning      Figure 3 is a pictorial rear view of the lens of
said first and second rotatable shafts Is   60   system of the embodiment
shown in Figure 2. controlled to cause lenses to face the position of the
sun so as to introduce the collected sunlight    Description of the
preferred embodiment by said lenses into said optical conductor cables.
Figure 1 is a perspective view of a sunlight In  the  previous  sunlight
collecting  and       collecting   and   concentrating   apparatus
concentrating  apparatuses  the  temperature   65   previously proposed by
the present inventor. 2  



3                   0 098 342                        4 Referring to Figure
1, there is shown a capsule  Reference numeral 14 represents a first
rotatable 3 'for a' sunlight collecting and concentrating     shaft driven
by first motors 15. Reference apparatus comprised of hollow cylindrical
base      numeral 18 represents a second motor for driv- member 1 and
transparent head member. 2             ing a second rotatable shaft 17.
Lenses 11, 112, formed in the shape of a spiere or dome and    5   [err]
and [err] correspond to the lenses 111, 112,. mounted  on base member 1
.The head member.        [err] and [err] shown in Figure 1. The sunlight L
. 2 has a  sunlight collecting  and concentrating     collected by these
lenses [err] to [err] (no lens [err])  . means 10 enclosed therein.  -
.                is introduced into optical conductor cables 21, to The
sunlight collecting and concentrating        [err] (no cable 213) with
inlet ends disposed at means 10 includes a plurality of lenses [err]
focal positions of each of the lenses. In the [err], (e.g. 19 in number)
arranged sub-      present invention, the area corresponding to the
stantially in the. form of concentric circles and   lens 113 shown ih
Figure 1 is occupied by a integrally connected with each other for collect-
single major optical conductor cable 22. The ing sunlight; a tracking
sensor. 12 for detecting .   single major optical conductor .cable 22 will
be the sun's 'azimuth and altitude; holding frames -  15.    fully
described later;' 13  internally holding said  lenses [err]
Figure 3 is a rear. view of the lens system. and the tracking sensor 12;
first motors 15 for .    including a plurality of such lenses. As shown.,in
turning the lenses [err] tracking sensor  Figure 3,18 lenses [err](no lens
113) are. 12,and holding frames 13 in both directions  substantially
arranged in the form ofconcentrio.. indicated by double arrow A; a support
arm 16   20   circles with common axes. The inlet end of each for
supporting the lenses [err] ,tracking             of the optical conductor
cables [err](no sensor 12, holding frames 13, and first motors      cable
[err]) is disposed at focal positions of each 15; a rotatable shaft 17
disposed perpendicularly    of the lenses. The outlet ends of the optical
to a rotational axis of the irst motors 15 as well  conductor cables [err]
to [err] are gathered at the as supporting the support arm 16; and a second
25   central portion of the lens system. The gathered motor (not shown)for
tuming'the rotatable shaft     optical conductor cables. are connected to
a . 17. in both directions indicated by double arrow -  -    single  major
optical conductor cable 22 at the B.
central portion. The sunlight is propagated When the sun's azimuth and
altitude are de-      through. the single major optical conductor cable
tected by the tracking sensor 12, the first and    30   22 to any place
desired, for example, to some-  i second motors are controlled by the
output          where where illumination is desired. signals produced
thereby so that the lenses [err]     As mentioned above, the sunlight
collected by [err] can continuously track the movement       a plurality of
lenses [err] to [err] is introduced to of the sun. The sunlight collected
by the lenses    the optical conductor cables [err] to [err] disposed 111,
9 is introduced into optical conduc-   35   at respective lenses [err] to
[err] The outlet ends tor cables (not shown) or the like, 19 in number
of the cables are gathered at the central portion in the example of Figure
1, with inlet ends          of the lens system  arranged in the form  of
disposed at the focal positions of each of the       concentric circles
Finally, the gathered optical lenses, and is propagated through the optical
conductor cables are' connected to the single conductor cables to any place
desired, for   40    major, optical conductor cable 22 at the central
example, to  somewhere where illumination is         portion so as to
convey the sunlight to any place desired.
desired. Therefore, distribution of the optical The sunlight collecting and
concentrating          conductor cables is considerably easy.  For the
means 10 is hermetically sealed in the trans-       optical guide; an
optical conductor rod can be parent head member 2 to protect it from wind,
45   used in place of the optical conductor cable. This rain, and
dust.Therefore, the temperature within      results in low cost of the
optical conductor the head member 2 may considerably rise due-to
material. the- sunlight or abnormally 'fall due to the           Even with
the tracking sensor provided in the surrounding cold air. This exerts many
harmful       sunlight collecting and concentrating apparatus influences
upon devices in the head member 2.   so   for detecting the sun's azimuth
and altitude and In particular, extreme temperature fluctuations      for
enabling the lenses to continuously track the hinder the ability of the
tracking sensor 12. This   movement of the sun, it is almost impossible for
results in  a lower- collecting efficiency of the   the lenses to collect
all of the sunlight incident apparatus.
with the head  member enclosing the sunlight The present invention
overcomes this defect   55   collecting and concentrating means. Left to
itself, by producing an air current around the trackihg      the sunlight
`would raise the temperature within sensor -so as to protect -it from
extremes of        the head member and exert a harmful-influence
temperature and to keep the operation of the         upon the apparatus, in
particular upon the track- tracking sensor normally. Therefore, the
sunlight    ing sensor. As shown in Figure 2, when the axis collecting and
concentrating apparatus can con-   so   of the lenses is directed to the
meridian sun, the tinuously collect sunlight at a high efficiency.
tracking sensor is positioned at the apex point Figure 2 is a side
elevational view, partly in     within the capsule. In such a case, the
tempera- cross-section, partly schematic, of an embodi-      ture at the
apex point is raised considerably. ment of the sunlight collecting and
concentrating     Reference numerals 31 and 32, are air supply apparatus
according to the present invention.   65   passages formed inside the
support arm 16. One 



3    5                  0 098 342                      6 end of each of
these passages 31 and 32 is    -   22 at the center position of the
plurality of lenses opened within the head member 2. Each other
11,.... The gathered optical conductor cables end is opened within the base
member 1. On the    21,... are stripped of their cladding layers (not
passage 31, there is provided a suction pump 30.  shown) at least at
portions adjacent to the central Reference numeral 33 denotes a heat
exchanger   5    position. Thus, reflected light [err] ... are corn-
provided within the base 'member 1.            pletely captured into outlet
ends of the respective When the air within the head member 2 is
optical conductor cables [err] ..., then heated by the sunlight incident
therethrough, the  of the single major optical conductor cable 22. suction
pump,30 operates to introduce the hot air   This further prevents.extreme
temperature rises from the head member 2 into the base member 1   to
within the head member 2, and allows  a further through the passage 31
formed inside the support  increase of the collecting efficiency of the arm
16. Then, the introduced hot air is cooled by    apparatus. ' heat
exchanger 33 provided withinthe base       In this embodiment, the suction
pump: 30- is member 1. The cooled air is returned from the     provided on
the passage. 31. It will be  noted, base member 1 into the head member 2
through  15   however, thatthe present invention is not limited .the
passage 32 formed inside the support arm 16,  to this embodiment. Instead
of the suction--pump this operation is caused by the vacuum produced  30, a
blower or both a suction pump and blower around the tracking sensor 12. At
that time,as  may be providpd on the passage 31. shown by arrow C in Figure
2, the cooled  air    Also in this embodiment,the passages 31, 32 passed
through the passage 32 will be blown   20   are formed inside the support
arm 16, and the against the tracking  sensor 12.                  tracking
sensor 12 is provided the center of the The above produces a strong air
current in the  lens system. However, the  passages do not region of the
tracking sensor 12 and disperses the  necessarily have to be inside the
support arm, hot air therearound, preventing an unwanted rise'  also the
tracking sensor does not always have to of the air temperature around the
tracking sensor   25 .  be provided at the center of the lens system. 12.
As already described, the dispersed hot air is        Generation of the air
current may be effected introduced into the base member 1, within which
continuously or intermittently. Furthermore, a    . the air is cooled by
the heat exchanger 33.       temperature sensitive sensor may be provided
Accordingly, the air temperature around the track-  within the head member
2 advantageously, adja- \ ing sensor 12 can be maintained at a predeter-
30   cent to the tracking sensor 12, so as to generate mined level.
the air current only when the temperature within Within the base member 1,
a control circuit 34 is  the head member differs from the predetermined
provided. The control circuit 34 operates, as well  level. known, to
receive signals indicating the sun's      When the tracking sensor is
provided at the azimuth and altitude'from the tracking sensor 12   35
central portion of the lens system and when the and to control the motors
15 and 18 for driving the  axis of the lens system is directed to the
meridian apparatus to precisely track the movement of the  sun, the
temperature around the tracking sensor sun. If the hot air supplied through
the passage 31  will reach its highest degree, i.e., at midday, the were to
blow against the control circuit 34, this  tracking sensor will most
approach the  apex would cause circuit malfunctions. The present   40
within the capsule, which has the highest invention overcomes this defect
by providing a    temperature. To detecting when the axis of the partition'
35 dividing the space of the base      lens system is closest to the
meridian sun and member 1 into two' compartments.       .          start
the air current blowing against the tracking In addition to the problem
with sunlight not     sensor, a microswitch or the like may be provided
collected by the lenses, there is a problem with   45   on the first or
second rotatable shafts. sunlight collected by the lenses but not captured
The above-mentioned embodiment was mainly by the optical conductor cables.
Furthermore, the    described in reference to air cooling within the focal
image of skylight is too large to introduce  head member. However, it can
readily be under- into the optical conductor cables. Such sunlight  stood
that the heat energy can be positively and skylight are also transformed
into heat   50   extracted from  the head member both for energy to raise
the temperature within the head   lowering of the temperature therein and
utilize- member 2. To reduce such harmful influences, a    tion for other
purposes. Further, if the tempera- collecting and reflecting plate 36 in
the form of  ture of the ambient air surrounding the head concave mirror is
provided within  the head    -    member is very low, the  teperature
therein member 2. In Figure 2, L', L'...represent light from    55  -
becomes abnormally low,  which may also cause the skylight which could not
be captured by the   breakdowns and malfunctions of the tracking optical
conductor cables and were reflected by    sensor 12. In.such a case, heat
energy from an the plate 36. The collecting and reflecting plate 36
outside heat source(not-shown) may be supplied is disposed at the rear side
of the plurality of  through the passages 31, 32 and heat exchanger lenses
[err] and the optical conductor cables    60  33 into the head member to
maintain the [err] and is integrally formed with the first     temperature
at the proper level. rotatable shaft 14.                                 As
can readily be understood from the above, On the other hand, outlet ends of
the optical   according to the present invention, the tempera- 



conductor cables [err] are gathered and con-     ture within the head
member, particularly, ex- nected to the single major optical conductor
cable   as   tremes of temperature around the tracking son- 4    7
0098 342                        8 sor, may be effectively controlled so as
to prevent  current begins to be produced around said sensor breakdowns and
malfunctions. Thus, the effi-    . means when the axis of the lens means is
directed ciency of the apparatus can be increased.           to a meridian
sun. Furthermore, according to the special arrange-      6. The sunlight
collecting and concentrating ment of the optical conductor cables and the
5    apparatus as claimed in any one of Claims 1 collecting and reflecting-
plate... of the present  .- through 5, in which the suction pump or blower
invention, the sunlight collected by the lens       (30) is provided or
said supportarm (16) to effect, . system may be efficiently introduced into
the      the air current around the sensormeans through optical conductor
cables.                          passages formed inside the suppdrt arm
(16). to     7. The sunlight collecting and concentrating Claims
apparatus as claimed in any one of Claims .1 -
through 6, in which said capsule (3) comprises a 1. A  sunlight collecting
and concentrating     .  transparent head member (2) formed in the shape
apparatus comprising:                               of sphere for enclosing
a sunlight collecting and a lens means for collecting sunlight;      5
concentrating means (10) and a base member (1) a sensor means (12) for
detecting the suns     .  for supporting the head member (2), said base
azimuth and altitude;                               member (1) being
provided With a heat exchanger an optical  conductor means to which  the
sun-        (33), whereby the air within the head member (2) light
collected by said lens means is introduced;       may be cooled or heated
within the base member afirstrotatableshaft(14)for turnably supporting   20
(1) and be returned again into the head member said lens means together
with integrally con-        (2). structed means thereto;
8. The sunlight collecting and concentrating a support arm (16) for tumably
supporting said    apparatusasclaimed in Claim 7, in which said base first
rotatable shaft;                              member is provided with an
isolated compartment a second rotatable shaft (17) for tumably   25   for
receiving said heat exchanger (33), so as to supporting said support arm
aboutan axis perpen-    effect heat exchanging between said compart-
dicular to the axis of said first rotatable shaft; and  ment and the
ambient air. a capsule (3), in which all of the above area       9. A
sunlight collecting. and. concentrating hermetically sealed; wherein when
the sun's         apparatus comprising: azimuth and altitude are detected
by said sensor .. 30  a plurality of lenses ([err] to [err]) for collecting
means, the turning of said first and second rotat-  sunlight;
. able shafts is controlled to cause said lens means    a tracking sensor
(12) for detecting the sun's to face the position of the sun so as to
introduce the         azimuth and altitude; collected sunlight by said
leans means into said      a plurality of optical conductor cables (21, to
optical conductor means; characterized in that:    35   [err]) oppositely
disposed to respective lenses ([err] a suction pump or blower (30) is
provided within  to [err]) into which the sunlight collected by the said
capsule (3) so as to produce an air current    lenses are introduced:
around said sensor means (12), and to effectively     a single major
optical conductor cable (22) maintain the temperature around the sensor
connected to said plurality of optical cables ([err] to .   means to a
proper level.                     40   211,,) into which the sunlight
conveyed through 2. The sunlight collecting and concentrating       said
plurality of optical conductor cables is intro- apparatus as claimed in
Claim 1, in which said lens  duced ; means comprises a plurality of lenses
([err] to [err])  afirst rotatable shaft (14)forturnably supporting
substantially arranged in the form of concentric    lenses together with
the integrally constructed circles, and in which said optical conductor
means   45    members thereto; comprises a plurality of optical conductor
cables     a support arm (16) for tumably supporting said ([err])the inlet
end of said cables disposed at       first rotatable shaft (14); the focal
positions of each of the lenses and the     a second rotatable shaft (17)
for turnably outlet ends connected to a single major optical     supporting
said support arm (16) about an axis conductor cable (22) provided coaxially
through    so   perpendicular to the axis of said first rotatable the
inside of the first rotatable shaft.            shaft (14); and    -     -
/ 3. The sunlight collecting and concentrating        a transparent capsule
(3), in which all of the apparatus as claimed in Claim 2, in which said
above are hermetically sealed; single major optical conductor cable (221 is
pro-        wherein when the sun's azimuth and altitude are vided through
the support arm (16) and coaxially    55   .         detected by said
tracking sensor (12), the turning - through the inside of the second
rotatable shaft        of said first and second rotatable shafts (14, 17)
is (17).                                               controlled to cause
lenses to face the position of, 4. The sunlight collecting and
concentrating      the sun so as to introduce the collected sunlight by
apparatus as claimed in any one of Claims 2 and 3,  said lenses into said
optical conductor cables (21, in which said sensor means (12) is disposed
60    to [err]); characterized in that: substantially at the central
portion of the concen-   at the rear side of the space formed by the 



tric circles formed by the plurality of lenses ([err] to  plurality of
lenses ([err] to [err]) and optical conduc- . [err]).
tor cables (21, to 21,,), a collecting and reflecting 5. The sunlight
collecting and concentrating       plate (36) integrally turnable with said
first rotat- apparatus as claimed in Claim 4, In which said air   65   able
shaft (14) is provided and, substantially at the    7                   0
098 342                       8 sor, may be effectively controlled so as to
prevent  current begins to be produced around said sensor breakdowns and
malfunctions. Thus, the effi-        means when the axis of the lens means
is directed ciency of the apparatus can be increased.           to a
meridian sun. Furthermore, according to the special arrange-      6. The
sunlight collecting and concentrating ment of the optical conductor cables
and the    5    apparatus as claimed in any one of Claims 1, collecting
and reflecting- plate of the present  - through 5, in which the suction
pump or blower. invention; the sunlight collected by the lens       (30) is
provided on said support arm (16) to effect system may-be efficiently
introduced into the     the air current around the sensor-means through
optical conductor cables.                           passages formed inside
the support arm (16). to     7. The sunlight collecting and concentrating
Claims                                              apparatus as claimed in
any one of Claims 1 through 6, in which said capsule (3) comprises a 1. A
sunlight collecting and concentrating        transparenthead member (2)
formed in the shape apparatus comprising:                               of
sphere for enclosing a sunlight collecting and a lens means for collecting
sunlight:        is   concentrating means (10) and a base member (1) a
sensor means (12) for detecting the sun's       for supporting the head
member (2), said base azimuth and altitude;
member (1) being provided with a-heatexchanger an optical conductor means
to which the sun-      (33), whereby the air within the head member (2)
light collected by said lens means is introduced;            may be cooled
or heated within the base member
afirstrotatableshaft(14)fortumablysupporting    20 (1) and be returned
again- to the head member said lens means together with integrally con-
(2). structed means thereto;                               8. The sunlight
collecting and concentrating a support arm (16) for turnably supporting
said   apparatus as claimed In Caim 7, in which said base first rotatable
shaft;                              member is provided with an isolated
compartment a second rotatable shaft (17) for turnably   25   for receiving
said heat exchanger (33), so as to- supporting said support arm about an
axis perpen-   effect heat exchanging between said compart- dicular to the
axis of said first rotatable shaft; and  ment and the ambient air. a
capsule (3), in which all of the above are        9. A sunlight collecting
and concentrating hermetically sealed; wherein when the sun's
apparatus comprising: azimuth and altitude are detected by said sensor   30
a plurality of lenses ([err] to [err]) for collecting means, the turning of
said first and second rotat-  sunlight; able shafts is controlled to cause
said lens means    a tracking sensor (12)  for detecting the sun's to face
the position of the sun so asto introducethe  azimuth and altitude;
collected sunlight by said leans means into said      a plurality of
optical conductor cables (21, to optical conductor means; characterized in
that:    35   21 19) oppositely disposed to respective lenses [err] a
suction pump or blower (30) is provided within  to 1119) into which the
sunlight collected by the said capsule (3) so as to produce an air current
lenses are introduced;  - aroundsaid sensor means (12), and to effectively
a single majoiN optical conductor cable (22) maintain the temperature
around the sensor          connected to said plurality of optical cables
(21, to means to  a proper level                      40   [err] into which
the sunlight conveyed through 2. The sunlight collecting and concentrating
said plurality of optical conductor cables is intro- apparatus as claimed
in Claim 1, in which said lens  duced; _      means comprises a plurality
of lenses [err]  afirst rotatable shaft(14) fortumably supporting
substantially arranged in the form of concentric    lenses together with
the integrally constructed circles, and in which said optical conductor
means     45q   members thereto; comprises a plurality of optical conductor
cables  .  a support arm (16) for turnably supporting said [err] the inlet
end of said cables disposed at       first rotatable shaft (14); the focal
positions of each of the lenses and the     a second rotatable shaft (17)
for tumably outlet ends connected to a single major optical     supporting
said support arm (16) about an axis conductor cable (22) provided coaxially
through    50   perpendicular to the axis of said first rotatable the
inside of the first rotatable shaft             shaft 114); and    - 3. The
sunlight collecting and concentrating        a -transparent capsule (3), in
which  all of the apparatus as claimed in Claim 2, in which said      above
are hermetically sealed; single major optical conductor cable [err] is pro-
- wherein when the sun's azimuth and altitude are vided through the support
arm (16) and coaxially    detected by said tracking sensor (12), the
turning through the inside of the second rotatable shaft    of said first
and second rotatable shafts (14, 17) is (17).
controlled to cause lenses to face the position of 4. The sunlight
collecting and concentrating      the sun so as to introduce the collected
sunlight by apparatus as claimed in any one of Claims 2 and 3,  said lenses
into said optical conductor cables (21, in which said sensor means (12) is
disposed    60   to [err] characterized in that: 



substantially at the central portion of the concern   at the rear side of
the space formed by the triccirclesformed bythe pluralityof lenses [err] to
pluralityof lenses ([err]) and optical conduc- 11,).
tor cables ([err],), a collecting and reflecting 5. The sunlight collecting
and concentrating      plate (36) integrally tumable with said first rotat-
apparatus as claimed in Claim 4, in which said air  65   able shaft (14) is
provided and, substantially at the .    9                  0 098 342
10 central position of the concentric circles formed  Hauptieiterkabel (22)
verbunden sind, welches b)the plurality of lenses [err], the outlet  das
Innere der ersten drehbaren Achse koaxial ends of said optical conductor
cables ([err])  durchgreifend angeordnet ist. are connected to said single
major optical con-   . 3. Vorrichtung zum Sammein und Konzentrie- ductor
cable (22) with its inlet end facing to the    5    ran von Sonnenlicht,
wie.sie in Anspruch 2 bean- reflecting surface.of said collecting and
reflecting  sprucht ist, bei der das einzige optische Hauptlei- plate (36);
said optical conductor cables [err]  terkabel (22) den Tragarm '(10) .und
die zweite [err]) being stripped of their cladding. Layers at  drehbare
Achse (17) koixial durchgreifend ange- least at portions adjacent to said
central position,  ordat Sft. so as to efficiently introduce uncaptured
light at  :o    . 4. Vorichtung zum Sammalnaund Konzentrie- the inlet ends
of the optical conductor cables into  ran von Sonnenlicht, wie sie in
einern der AnsprG- said, cables through the collecting and reflecting  che
2 und 3 beansprucht ist, bei der die Sensor- plate and thus to effectively
maintain the    einrichtungen (12) im wesantlichan in einem zen-
temperature around the tracking sensor. to a      tralen Tail der
konzentrischen Kreise angeordnet. proper level.
15  uind, die durch die Vieizahl von Linsen (111 bis -    .  11i19)
goblidet warden.; ................' .........' '
....  .  --.: ..... ' 5. Vbrrichtung zum Sammeln urid Konzentrie. ran
von-SonrienlichtWie sie in Anspruch 4 bean . 1. Vorrichtung zurn Samriieln
und Konzentrie-   sprucht 1st, bei der, die Erzeugung der Luftstr6- ran von
Sonnenlicht, umf'ifind:             20   mun' urn die Sensoreinrichtungen
herum be- Linseneinrichtungen zumi, .ammeln von Son      _ginnt,-wenn die
Lnsenenrichtungry, auf amen nenlicht;                                    .
Sonnenmeridian ausgerichtetwerden... Q,    Sensoreinrichtungen (12) zum
Erfassen von         6.'Vorrichtung zum Sammerin und lorizentrien'- Azimut
und Hohe der'Sonne;         . t            ran von Sonnenlicht, wie sie in
elnem der Anspro-  ; optische Leitereinrichtungen, in die das vont  25
che 1 bis 5 beansprucht ist, bei der die Saugpum-' den Unseneinrichtungen
gesammelte Ucht ein-       pe oder das Geblise (30) an dam Tragarm (16). '
. -  gef0hrt wird;:. :.. -.-                           vorgesehen ist, um
die Luftstr6mung um die6. sine erste drehbare Achse (12)zum drehbaren------
-' Sensoreinrichturigen-WeU-rb mdurch Kangae-zu be--  ..i- Haltern der
Unseneinrichtufngen gemeinsam mit     wirken, die im Inneren des
Tragarms.(18) ausge) damit einstflckig konstruierten Einrichtungen;  30
bildet sind. einen Tragarm (16) zum drehbaren Haltern der      7.
Vorrichtung zum Sammeln und Konzentrie- ersten drehbaren Achse;
.      ran von Sonnenlicht, wie sle in einem der Anspr- a inezweite
drehbare Achse (17) zumn rehbaren   che 1 bis 6 beansprucht ist, bei der
die Kapsel (3). Haltem des Tragarms derart, daB dieser um rine    einen
transparenten Kopfteill (2) umfalt, der in zu der Achse der ersten
drehbaren Achse sank-   35   der Form einer Kugel ausgebildet istj um die,
rechte Achse drehbar ist; und                     Einrichtungen (10).zum
Sammeln und Konzentriei.- eine Kapsel (3), in der slmtliche vorstehend
ran des Sonnenlichts zu umschlie~en,. sowie ein genanntan Einrichtungen
hermetisch versiegelt     Basiselement (1) zum Tragen des Kopfteils (2),
sind; wobei, wenn der Azimut und die H6he der     wobei des Basiselement
(1) mit einem Warmetau- Sonne von den Sensorsinrichtungen erfaft   4
scher (33) versehen ist, wodurch die Luftin dam warden, dss Drehen der
ersten und der zweiten     Kopfteil (2) in dem Basiselement (1) gekuhit
oder drehbaren Achse so gesteuert wird, daB die .Ln-   beheizt warden und
srneut in den Kopfteil (2) seneinrichtungen veranlaft warden, in die Son-
zurickgeleitet warden kann. nenposition zu blicken, derart, daB das. von
dead   8 Vorrichtung zum Sammin .und Konzentrie-. i~-   Linseneinrichtungen
gesammelte Sonnenficht in   45 - ran von Sonnenlicht, wie sie in Anspruch
7. die optischen  Leitereinrichtungen eingefthirt    beansprucht ist,
bei'dir des Basiselement mit ..J wird, -
einem isolierten Abteil zum Aufnehmen des War-   i dadurch gekennzeichnet,
daB:                    metauschers (33) versehen ist, um einen Warrne-k
innerhalb der Kapsel (3) eine Saugpumpe odor   . austausch zwischen diesern
Abteil und der Umge-.. ein Geblase (30) vorgesehen ist, rum urn die   Se
bungsluft zu bewirken. Sonsoreinrichtungen (12) herum eine .Luftstr6
9. Vorrichtung zurn Sammeln und Konzentriq : mung zu eorzugen und um die
Temperatur umdi-le-   ren von Sonnenlicht, umfassend: Sensoreinrichtungen
herum wiriksam auf einem   :ine Anzahl von Unsen (1t, bis 1113) ruIn
richltigeon Peg1l zu haltan.. 't'  .. ''         Sammeln von Sonnenlicht;
2. Vorrichtung zum Samnmi  und Konzentrh-   s     einen vergolgenden Sensor
(12) zum Erfas00 ran'von  Ipnninlicht wie sl in. Anspruch .1,
vonAzimut und H6he der Sonne;- beansprucht ist,. bei dir diie-Linrichtunge-
mehrere optische Leiterkabdl l21, bis 21,), die aine Anzahl von Uinsen (111
bis 11 j9) umnfassen, -  den betreffenden Linsen (11, bis 11,,) gegonfber- 



die im wesentlichen in Form von konpntrischen     liegend angeordnet sind
und in die das von den. Krelsen angeordnet sind und bea der die opti-   e
Unsen gesammelte Sonnenlicht eingefihrt wird; schen Leitereinrichtungen
mehrere optische Lei- .   ein einziges optisches Hauptlialterkabel (22),
terkabel (21, bis 21 1,) umfassen, wobel das Einla-  welches mit den
mehreren optischen Kabeln (21w Bende der Kabel an den Brennpunktpositionen
bis 21,9) verbunden ist und in welches des durch jeder dir Unsen angeordnet
ist und wobed die      die mehreren optischen Leiterkabdl transportierte
Ausla~enden. mit einern einzigen optischen   OF   Sonnenlicht eingef0hrt
wird; 6    11              0 098  342'    .12 Yeine orste drehbare Achse
(14) zum drehbaren .      axe perpendiculaire a l'axe dudit premier arbre
Haltern der Unsen zusammen mit den 'damit            rotatif, et
einstflckig konstruierten Elementen;                   une capsule (3) dons
laquelle sont enferm6s de einen Tragarm (16) zum drehbaren Haltern der  -
maniere 6tanche tous lee 6l6ments ci-dessus,' ersten drehbaren Achse (14);
-            5 .'entrainement en rotation desdits premier et' .:
eineozweite cvrehbare Achse (17) zu dr~b.-aren  *  second arbres rotatifs
6tant commande, lorsque Haltern des Tragarms (16) derart, dalBJies'er um
;`'azimut et la fiauteur du soleil'sont d6tectds part eine Achse drehbar
ist, welche senkr~et zur .         Idit moyen d6tecteur, de manire a amener
ledit , Achse der ersten drehbaren Achse (14)),Weuft;'      moyen a
lentille a faire face a la position du soleil und        -3
S      t    de facon a introduire dans ledit moyen conduc- elne
tranoparente. Kapsel (3), in der alle obel:   tiur optiq  l la iumiere
solaire collect6e par ledit genannten Element. hermetisch versiegelt sind.;
.moyen A lentille.. wobei das Drehedrder ersten und dier zweiten   .
caract6r!is en ce que: drehbaren Achse (1.4,; 17), wenn Azimut und Hohe
. il est prevu A I'interieur do ladite capsule (3) une. .: dir. :Sqnni von
dim  verfolgenden' Sensor' (12)   is   pompe aspirante ou un ventilateur
(30) de ma-e:`' .  . -erfaltwarden, drart gesteuert wird, de: ie       .
nire a produire un courant -d'air autour dudit Linsep veranlalt werden,
:auf die Position der       moyen detectei& (12) et A. maintenir de.
manibreS< Sonpq.ausgerichtet-zu werden,. draft; daa das       efficace a un
niveau convenable la temperature'.' vonden Unsen gesammolte Sonnenliht.
in~ie           regnant autour du moyen ditecteur.: optisceo  Leiterkabel
(21, bis 21,;)-'inge'Nhrt   20   2. Disposltif pour. concentrer
et-cotlecter Ii!-". :.t  wird,< .             .    '     ' ' '  -        '
lumiere solaire tel quo revindiqu6 dans Is reven- ij i- .dadurch
gekennziichnet, daB an der R0ckseite         dication T, dans lequel ledit
moyen' A lentille: des Raums, der durch die Vislzahl von Linsn O11w  -
comprend un ensemble-de lentilles (11, a '1jJ * bis 111,) und die optischen
Leiterkabel (211 bis      disposd sensiblement suivant la forme de  rcles
21 ,9) gobildet wird, eine Sammet- und Reflexioris.   25   concentriques, .
et ' dans lequel ledit moyenr platte (31) vorgesehen ist, welche einstuckig
mit    conducteur optique-comprend un ensembte-d      ::--- der ersten
drehbarin Achse (14) drehbar'ist, 'und-   - '  bles'conducteurs'optiquqs
(211 a 211 ) t'extre zwar irn wesentlichen im mittleren Teil dir kon-
mit6 d'entr6e disdits cables etant disposee aux zentrischen Kreise, die
durch die Vielzahl von       positions'focales de chacune des tentilles et,
let Unsen (11, bis 1119) gebildet werden, daB die   30   extr6mit6s de
sortie etant reliees.3 un cable AuslaBenden der.optischen Leiterkabel (21,
bis       conducteue'principal unique (22) prevu coaxiale-   I 2119) mit
einem einzigen optischen Hauptleiterka-    ment A travers l'int6rieur du
premier arbre rotatif. bei (22) verbunden sind, wobei dessen Einiaien-
3. Dispositif pour collector et concentrer la de der reflektierenden
Oberfliche der Sammel-        lumiere solaire tel que revendiqu6 dans la
reven1. und Reflexionsplatte (36) zugewandt ist, daB von    36    dication
2, dans 'equel ledit cable conducteur: den optischen Leiterkabeln (21, bis
211,), deren     optique principal unique (22) est pr6vu A travers let
Umhflllung zumindest in den Bereichen abge-          bras de support
(16)\et coaxialement A, travers streift ist, die in der Nihe des zentralen
Bereichs  l'int6eieur du second arbre rotatif (17). angeordnet sind, uLm
Licht, wotches von den           4. Dispositif pour collecter et concentrer
la Einlagenden der aptischen Leiterkabel nicht in-    9    lumi6re solaire
tel que revendique dans l'une gefangen wurde, mit Hilfe der Sammel- und.
quelconque des rewndications 2 et 3, dans lequel Refleiionsplatte wirksam
in diese Kabel einzufih--   ledit moyen detecteur (12) est dispose
sensible- ren und damit die Temperatur rings um den            ment A
I'endroit de la partie centrale des cercles: i J   verfolgenden Sensor auf
einem richtigen Pagel zu      concentriques form6s par l'onsemble de
lentilles halten.                                        45   (11, A 11w.).
5. Dispositif pour collector et concentrer la. ReIndktons           .
lumiere solaire tel quo revendiqu6 dans ia reven- dication 4, dane lequel
ledit courant d'air corn- 1. Dispositif pour collecter et concentrer la
mence a Atre produit autour dudit moyen d6teo- lumiere solaire comprenant:
so   tour lorsque l'axe du moyen A lentille est dirig6 un moyen A lentille
pour collecter la lumiere      vers le z6nith. solaire,  .--.
6. Dispositif pour collector et concentrer la - . . u n dmeen detcteur (12)
pour d6tecter l'azimut  -- .lumier solaire tot quo revendiqud ...dana, 'une
r et la -hato  du soleil,      .                .     quelconque des
revendications 1 A 5. dans lequel, un Oewyon  conducteur optique
dansalequel est   ss  -: la pompe aspirante ou le ventilateur (30) est
prevu. . .>  .introduito. It 4umilne solaire collecter. par ledit'  sur
ledit bras de support (16) afin de fournir un 



.moyen a lentile,'                                     courant d'air autour
du moyen d6tecteur en pas- un premier arbre.rotatif (14) pour supporter de
sant par des passages m6nagqs A l'int6rieur du maniere rotative ledit moyen
A lentille avec les '   bras de support (16). moyens qui sont construits de
manire A faire    s      7. Dispositif pour collector et concentrer la bloc
avec coul-ci,                                  lumirne solaire tel que
revendique dans l'une un bras de support (16) pour supporter de
quelconquedes revendications 1 a6, dans lequel manire rotative ledit
premier arbre rotatif,         ladite capsule (3) comprond un element
transpa- un second arbne rotatif (17) pour supporter de-    rent de tWte
(2) conforme suivant la forme d'une manire rotative ledit bras de support
autour d'un.   i5   sphire afin d'enfermer un moyen pour collecter 7    13
0  O98  342'                        14 "oncentrer la lumiire solaire (10),
et une 6lment         d'un axe perpendiculaire A'l'axe du-dit premier. de
base (1) pour supporter l'6l6ment do tet (2),          arbre rotatif (14),
et ledit el6ment de base 11) 'tant muni d'un 6chan-            une capsule
transparente (3) dans iaquelle sont geur de chaleur (33), de.facon quo
l'air situ6 A         enferm6s de maniere 6tanche tous les 6l6ments
l'interiour de l'elment do  tote (2) puisse etre'   s    ci-dessus,
-' ' .reifroidi'ou rekchauffe A liit6ribiir de l!6l6rient de
L'entratnement en rotation desdits premier ,;.' * ba .  et etre renvoy6 I
nouveau dans l' 6mnenf'         second arbres rotatifs (14, 17) etant
commaiid    , ( '&  te~tiJ (2).                   'I: , ' ................
,  ' orsque l'azimut et la hauteuj  du sole ' 8. ':ispositif pour collector
et concentrer. . la       detectes par ledit detecteur A poursuite (121,
de-l! * lum~resolaire tel quo revehdique dans la reven-    to   facon 2A
amener les lentillss   fairs face . la - -7 dication 7, dons lequel ledit
element de base est;        position du soleil de manier'li introduire dens
rhui d'un compartiment isole  pour recovoir ledit.   .   ,lesdits cAbles
conducteurs.optiques (21 a 2 1 ..changeur de chalour (3),'afin de
realiser.un    .   . Iumieresolaire collect6e par lsodites lentilles: .
change de chaleur entre ledit compartiment St             caract6ris6 en ce
quo: ;'air 'iNbiant.      ..                                    il est
prevu, su le cote. arriere de-'espace  forme ,A-.  bispositif pour
collector et concentrer -a    r.A   par l'ensomble  lentitles {(l  I 11;9)
et do cablesi.-'' : bm seWlaire comprenant:
,conducteurws:optiques -(21.t A 21 9), une plaqu                      ' .
urr:ensnmble de lentilles (11, a 11,,) pour  .,       collectrico'.e
riflectriceo (36) pouvant toumer ,~ r.cueditra lumiere solaire, un
d6tecteur A pour-        dfune pic, vec ledit premier arbre rotatif (14).
-:itw f2)' our detecter l'azimut et la hauteur du    20    et, sensible~ent
dans: l'`pbsition centrale' s-. , cercles       cttiqi esfi 7rme  par
l'insembleik.;- un ensemble de cables conducteurs optiques           .
lentilies (I1  A  1                    d,) les oxtremites\do soitie (21i &
2119) dispose on regard de lentilles respe-       dedts cAbles conducteurs
optiques (2.t A 2119) tives (11, a 111,) et dans lequel est introduite l
sont relies audit cable cdnducteur optique. princi- lumiere solairo
collecte par los lentilles,    ' '  '. 25    pal unique (22) presentant son
extremite d'entr6e *. .. -  un dcAble conducteur optique principal uniqui
faisant face a la surface reflectrice .de ladite -  - (22) reHo' audit
ensemble do cables optiques (211 '  ,.  plaquj collecftice et reflectrice
(36), lesdits eable' ' -211,) et dans lequel est introduite -la lumlire
conducteurs optiques (21,-2119) etant d6nud4i solaire transmise par ledit
ensemble de cables        .  de tours .couches'do gainage au mains sur
lesi\ conducteurs, optiques,                             ao    parties
adjacentes A ladite position centrale, deo un premier arbre rotatif (14)
pour supporter de        facon A introduire de ma'nire efficace, dans
maniere rotative les lentilles en commun avec les         lesdits cables et
a l'aide de Ia plaque dollectrice et, el6ments qui sont construits de
manibre A faire           r6flectrice, la lumiere non -capturdoe aux
extro-. bloc avec elles,                                          mites
d'entree des cables conducteurs optiques, un bras du support (16) pour
supporter de   .35    et A maintenir ainsi efficacement A un niveau.
maniere rotatif ledit premier arbre rotatif (14),         convenable' a
tem'periture regnant .. autour du un second arbre rotatif (17) pour
supporter de          detecteur A poursuit;     .,-    .,, mani~re rotative
ledit arbre de support (16) autour 40 -1111111111111 111t -lollH11 11;1 *
,. 45 65 65 8    


