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(57) Claim
1. A sun tracking module comprising :

[a] a liquid filled compartment housed as a component of the sun 

tracking module,

-having upper wall and a base side , said liquid filled compartment

- having inlet and outlet liquid lines connecting to an adjacently 

placed circulator/heat exchanger means, and said liquid filled compart- 

-ments upper wall formed as

[b] a window consisting of an array of optical focusing lens means 

formed as the optical concentrator/collector means , which optically 

couple to

[c] a series of specifically placed optical receptor terminals 

located in the base side of said liquid filled compartment , being 

optically aligned to the focal points of said optical focusing lens means, 

said series of specifically placed optical receptor terminals,

- having connectable means to attach the proximal ends of the optical '

fibre light guide means forming the radiation transport means to channel ί

light radiation energy to recipient devices, and

[d] a light refractive transparent liquid circulating within said |

liquid filled compartment whereby said transparent refractive liquid

forms a filter across the optical focusing path of the optical focusing (

lens means.
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i
I TITLE : " SOLAR OPTIC LAMP:

The invention is concerned with a device to collect and concentrate
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solar radiation energy by optical means.

Light radiation energy is conveyed by a series of optical fibre 

light guide means as the transport means to light radiation emitting 

fixtures and processes. Cold light radiation when applied to recipient 

devices such as luminaires as solar lamps would provide a wothwhile 

illumination device.

The device of the invention provides a novel form of optical 

concentrator/collector means to be placed in an open area to capture the

10. suns solar energy. A series of optical fibre light guides attach to the 

Sun Tracking Module to form the radiation transporting means to convey 

the energy to a solar-Coptic lamp or other radiation dependent equipment 

relating to a great many applications and uses. The use of an effective 

radiation concentrator/collector means married to an efficient light-guide 

transport means allows the energy to be piped to remote areas to furnish 

illumination and heating energy.

Natural passive lighting systems used in large buildings require 

valuable space to be taken up by light wells to allow light to get down 

to confined areas of the building for illumination purposes within the

20. building. This arrangement is costly and often difficult to incorporate 

into the building design space available.

Whereas with the optical fibre light guide system provided by the 

present invention , natural light rays may be effectively channelled to 

any remote or desired area of a building at virtually no operational cost 

by the use of the naturally provided solar energy.

Advantages to be gained are cheap abundant energy for effective ill­

umination and sterilization of confined areas away from normal natural 

lighting conditions.

A bonus factor is the heat reclamation to be won from heat exchangers 

30. in the liquid circuit utilizing the non-visible radiation energy collected

The invention has wide application to underground mining, tunnelling, 

and explosive situations and underground shelters.

The device may be produced in an economical manner and readily put 

into service , other advantages will be apparent from the following
1
s

description.
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2.
The invention has been devised to provide an efficient suntracking 

radiation concentrator/collector means coupled to a multi-core optical 

fibre light guide cable comprised as the light radiation transport means.

The solar radiation concentrator/collector means of the apparatus 

provides by the array of focusing lenses a means to divide an area of in- 

-cident solar radiation into a series of concentrated focused small 

diameter light beams which pass into the optical receptor terminals 

to enter the proximal ends of the optical fibre light guides to be chan- 

-nelled to remote emission points for illumination purposes and processes.

10. Such recipient devices are solar lamps and radiators.

Previous known apparatus required the solar radiation spectrum to 

be divisionally classified by a frensel lens focusing means into various 

wave bands so that only the radiation visible light component entered 

the optical fibre light guide transporting means. A large percentage of 

the energy being lost as reflected and dissipated heat.

Whereas the present invention provides for greater efficiencies with the 

capturing of most of the solar radiation energy falling on the collector.

The process of focusing the solar radiant energy through a tran.s- 

-parent refractive liquid such as water allows for a greater amount of

20. the visible light radiation to be focused into the optical fibre light 

guide means. This process occurs due to the known refractive qualities 

of water to provide total reflectivity within the liquid.

In the present process non-visible rays such as ultra-violet and 

infra-red are absorbed by the refractive liquid acting as an optical 

frequency converter to filter this energy out of the solar radiation 

spectrum for reclamation as a usable source of heat energy.

As another important function , the circulating liquid maintains the 

optical fibre terminals within suitable temperature parameters. Cooling 

may also be provided by a circulating liquid line being co-axially includ-

30. ~ed in the cable in conjunction with the optical fibre light guides

connecting between the solar tracking module and the radiation recipient 

devices.

2.
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3.
BROAD DESCRIPTION OF THE INVENTION

According to the invention the apparatus may consist of an array of 

optical focusing lenses arranged as a concentrator/collector means to 

concentrate and collect solar incident radiation by an optical focusing 

means arranged as a sun tracking module.

Array of optical focusing lens means may be formed as a watertight 

sealed window located as the upper wall of the liquid filled compartment, 

housedas a component of the sun tracking module.

A series of small diameter flexible optical fibre light guides 

independently attach by a connectable means to a series of optical recep-

10. “tor terminals located within the confines of the base side of the liquid 

filled compartment . Said optical receptor terminals align with the 

focus path of the concentrator lens means so that the window of the 

optical receptor terminal is located at the optical concentrators focal 

point. Aligned optically with the light beam optical receptor terminals 

window are the optical fibre light guide means whereby attachment is 

made to said optical receptor terminals by connectable means.

Accepted light radiation energy would be conveyed by the array of 

connectable optical light guides as a bunched cable to remote light radiat- 

-ion recipient devices such as luminaires for illumination applications .

20. An important characteristic feature of the invention relates to the 

use of a liquid filled compartment in the solar radiation concentrator/ 

collector means of the sun tracking module. A large percentage of the 

non-visible solar radiation would be removed during focusing through the 

transparent liquid such as water . Reclaimed energy in the form of heat 

may be applied to adjacent heat reliant devices and processes.

BRIEF DESCRIPTION OF THE DRAWINGS:

’ Figure 1 shows a general schematic view of one preferred form of the

invention , illustrated as the Solar Tracking Module.

Figures 2,3,4 ,5 and 6 show various arrangements of the solar optic lamps 

30. attached to the emission end of the light radiation transport means.

« Figure 7 shows a schematic arrangement of the components embodied in a

t broad concept of the invention.

'» ,* Figure 8 shows a single peice lens molding formed as an array of focusing

< lenses , said array of focusing lenses form the upper sealed window wall
<

of the liquid filled compartment.

ΐ

3.



4.
Figure 9 shows a view in cross- section of a single molded lens panel 

formed in glass or plastic material.

Figure 10 shows an assembled array of separately formed focusing lenses. 

Figure 11 shows a sectional view in cross-section of the assembled lenses. 

Figure 12 shows a view in cross-section as part of a frustro-conical 

concentrator/collector component of a sun tracking module.

DETAILED DESCRIPTION OF THE INVENTION,
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Figure 1 shows a typical embodiment of the device of the invention 

as a sun tracking module comprising an optical concentrator/collector

10. means combined with a light radiation transport means .

Sun tracking module 1 houses a liquid filled compartment 15 wherein

the upper wall of said liquid filled compartment 15 formed as a * 

window , houses the light radiation optical concentrator/collector means 

comprised as an array of optical focusing lens means 2.

Liquid filled compartment 15 requires the use of a liquid such as water 

as the light refractive liquid.

Liquid fillsd compartment 15 has inlet 19 and outlet 20 adaptors to 

which liquid conveying lines 13 attach to join an adjacent circulator/ 

heat exchanger means, placed as a separate component to the sun tracking

20. module 1 .

A series of optical fibre light guides 6 comprising within each light 

guide cable, at least one optical fibre as its core . Said core of each 

optical fibre light guide may be composed of a large number of small dia- 

-ameter optical fibres or be arranged as a smaller number of larger dia~ 

-meter optical fibres as the core arrangement.

The array of optical fibre light guides may be run coaxially adjacent 

to each other to form a bunched cable as the light radiation transport 

means. Cable may incorporate a coaxial cooling liquid line connected to 

a heat exchanger/circulator means.

30. An array of specifically placed .optical receptor terminals 14

locate d within the confines of liquid filled compartment 15 are specific­

-ally positioned at the focal point4 of the optical focusing lens array 2.

Array of light beam receptor terminals 14 have connectable means'to 

coupie optical fibre light guides 6,whereby proximal ends 17 of said light 

guides align optically with the window of the beam receptor terminals 14·

4.
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Optical concentrator/collector means 2 ma^· be formed as an array of 

optical lens elements 46 . Said optical lens elements may be formed as 

convex focusing lenses figure 9 . Alternatively they may be formed as 

fresnel focusing lenses 49 figure 12.

Lens array may be formed as separate lens inserts4figure 10,11, or be 

comprised as an array of optical lens means formed as a single moulding^, 

figure 8,9, from a material with optical properties.

Figure 13 shows a possible arrangement of the device of the invention 

wherein the optical fibre light guides 6 form into a bunched cable rep­

resented as the radiation transport means 7 terminating in the solar 

optic lamp means 31.

One or an array of luminescent diffuser means 10 are supported 

within housing 11 , figures 2,3,4,5 and 13, optically coupled to the 

distal ends 9 of the optical fibre light guides 6. Visible light rays 12 

are shown emitting from lamp 31.

Solar optic lamp variations shown in figures 2,3 ,4, 5 and 6 may 

just as well be the terminating fittings attached to the light radiation 

transport means 7.

Solar optic lamp means 31 may be adjacently placed or located at a 

remote position to the sun tracking module 1. Solar optic lamps may 

employ a variety of light emission means such as solid luminescent diff- 

-«sers formed as doped quartz or other forms and types of luminescent 

material in either solid or liquid form.

Figure 6 shows a solar optic lamp 31 as a radiation emitting device 

whereby the radiation energy conveyed by the radiation transport means 7 

to the lamp emits from the distal ends 9 of the optical light guide 

means 6 aimed at the beam expanding means in the form of primary and sec- 

-ondary reflector means 36 and 37 .

Figure 12 shows a cutaway view in part section as a variation of 

the invention wherein the radiation concentrator/collector means function

is performed by a series of fresnel lens 49 as the focusing means 2 in

r
combination with a battery of frusto-conical reflectors 47 formed within 

and as part of the liquid filled compartment 15 of the sun tracking 

module. Focusing cavities 33 of frustro-conical reflectors have a 

reflective surface 32 to further concentrate radiation focusing means 2 

of the lens element 46 which is formed as windows sealing the larger 

openings of the battery of frustro-conical reflectors. Solar radiation 

is concentrated to focal points 4 within the windows of the optical

5.
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ί4 6.receptor terminals 14 wherein the proximal ends 17 of the optical fibre light guides 6 are connectably located, being optically*through the light refractive transparent liquid coolant to filter radiation received by optical receptor terminals. A series of passages allows circulation of liquid through collector/concentrator cavities to provide the cooling and optical filtering means.Reference list to indexing shown in the drawings follows, relating to the device of the invention and various selected arrangements and

jt.

10.

disclosed ways of using the art of'the invention.

»0 0«« 6 9« ft O« ft
&

ο ft « ft 
0• * c «

© 9 0♦ 9 0♦ 0 9
a © o♦ «co« 9 0

I o
« β ft
t ♦ « ft ft ft 

a a 20.
♦ S ft ft ft ft 

a o

t ft β ©
I ft 0 5 0 ft9

4
II i a t ιβ c

I
ίί t

1. sun tracking module.2. optical concentrator/collector means as the focusinglens means.3. section of sun tracking component.4. focal point of focusing lens.5. cut-away view of housed components.6. optical fibre light guide means.7. light guide bunched cable as the radiation transportmeans.8. incident solar radiation.9. distal ends of optical fibre light guide means.10. luminescent diffuser means.11. housing body of solar optic lamp.12. illumination rays.13. liquid conveying lines.14. light beam receptor terminals.15. liquid filled compartment.16. focused converging radiation.17. proximinal ends of fibre optic light guide means.18. circulating liquid .20. luminescent diffuser bead.29. secondary luminescent diffuser means.31. solar optic lamp.32. reflective means. . _
bgNf33. focusing cavity,-filled with transparent'refractive35. secondary reflected rays. liquid.36. secondary beam expanding reflector means.37. primary beam expanding iEisflectir means.
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7.

42. conveyed radiation energy.

44 multi-lens array housing.

45. multi-lens fabricated panel.

46. optical lens element.

47. frustro-conical reflector foctisjng-cmeans.

48. optical fibre light guide connectable means.
e

49. frsnel lens focusing means.

52. fibre optic bunched cable as the radiation transport

means incorporating a liquid coolant line.

53. said coolant line for 52.

To those skilled in the art to which this invention reates; many 

changes in construction , design and widely differing embodiments and 

applications of the invention will suggest themselves without departing 

from the spirit and scope of the invention . The discloures and descrip- 

-tion herein, are purely illustrative and are not intended to be in any 

sense limiting or being restricted to a precise form.

A.G.Y ARRINGTON.
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8.
ABSTRACT.

TITLE.

A sun tracking module 1 as an apparatus incorporating a concentrator/ 

collector means connecting to a optical light guide means 6 as the radiation

n
transport means 7. Solar radiation energy 8 is co'veyed to adjacent or 

remote solar optic lamps 31.

Said sun tracking module 1 houses a liquid filled compartment 15 

wherein an array of optical lens elements 46 formed as the window of the 

upper wall of said liquid filled compartment 15 identified as the optical 

focusing means 2functions as the optical concentrator/collector means 2.

Said optical focusing means concentrates solar incident radiation 

as a focused converging radiation 16 passing through transparent refract- 

-ive liquid contained in the liquid filled compartment 15 to enter window 

of optical beam receptor terminals 14 located at the focal point 4.

Said optical beam receptor terminals 14 house the proximal ends 17 

of the optical fibre light guides 6 attached by a connectable means 48.



9.
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.
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A sun tracking module comprising :[a] a liquid filled compartment housed as a component of the sun tracking module,-having upper wall and a base side , said liquid filled compartment- having inlet and outlet liquid lines connecting to an adjacently placed circulator/heat exchanger means, and said liquid filled compart- -ments upper wall formed as[b] a window consisting of an array of optical focusing lens means formed as the optical concentrator/collector means , which optically couple to[c] a series of specifically placed optical receptor terminals located in the base side of said liquid filled compartment , being optically aligned to the focal pointfof said optical focusing lens means, said series of specifically placed optical receptor terminals,- having connectable means to attach the proximal ends of the optical fibre light guide means forming the radiation transport means to channel light radiation energy to recipient devices, and[d] a light refractive transparent liquid circulating within saidliquid filled compartment whereby said transparent refractive liquid forms a filter across the optical focusing path of the optical focusing lens means. .
2. A sun tracking module comprising :[a] a liquid filled compartment housed as a component of the sun tracking module,- having a upper wall and a base side , said liquid filled compartment- having inlet and outlet liquid lines connecting to an adjacently placed circulator/heat exchanger means, and said liquid filled compartments upper wall formed as[b] a window consisting of an array of optical focusing lens means, said array of optical focusing lens means sealing the larger openings of a battery of frustro-conical reflectors formed within andas part of the liquid filled compartment, said array of optical focusinglens means combined with the said battery of frustro-conical reflectorsare formed as the optical concentrator/collector means, which optically9.
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10.couple to[c] a series of specifically placed optical receptor terminals 'located in the base side of said liquid filled compartment, beingoptically aligned to the focal points of said optical focusing lensmeans, said series of specifically placed optical receptor terminals- having connectable means to attachr/.the proximal ends of the opticalfibre light guide means forming the radiation transport means tochannel light radiation energy to recipient devices, and[d] a light refractive transparent liquid circulating within said liquid filled compartment whereby said transparent refractive liquid forms a filter across the optical focusing path of the optical focusing lens means.
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3. A suntracking module as claimed in claim 1 and 2 wherein said optical 

fibre light guide means are composed of at least one optical fibre 

attaching to each optical receptor terminal, and said

- light radiation transport means to channel light radiation energy 

to remote radiation recipient devices related to the use of this energy.

4. A sun tracking module as claimed in claim 1 and 2 wherein said 

liquid filled compartment has inlet and outlet adaptors connected to 

liquid conveying lines which join to adjacent circulator/heat exchanger 

means.

5. A sun tracking module as claimed in claims 1 and 2 wherein the array 

of optical focusing lens means are comprised as an optical concentrator 

device.

6. A optical concentrator device as claimed in claim 5 wherein said 

optical concentrator device is in the form of an array of convex 

focusing lenses.

7. A optical concentrator device as claimed in claims 2and 5 wherein said 

optical concentrator device is in the form of an array of fresnel lens 

focusing means.

8. An optical concentrator device as claimed in claim 5 wherin said 

optical concentrator device is composed as an array of optical lense means 

formed as a single moulding from material with optical properties.

9. A sun tracking module as claimed in claims 1 and 2 wherein the said 

sun tracking module is combined with a light radiation transport means 

to convey light radiation to recipient devices having at least one 

luminescent diffuser means as the light emitting element.

A.G.YARRINGTON
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