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high efficiency at delivering solar light during the noon when solar light directly falls onto the 

reflecting inner surface of the tube. But during sunrise and sunset, when the rays are tangential, 

the light transmitted indoors is effectively low using such conventional day lighting devices. 

[0005] Further, some other prior art lighting devices uses parabolic mirrors, helical mirrors, 

hinged mirrors, prisms, etc for collecting solar light. Such prior art approaches use a separate 

opto-electronic circuit to make the reflectors/collectors face the direction of sun based either on a 

feedback loop system or a preloaded function. The problem associated with the prior art 

approaches is that the parabolic mirrors are difficult to manufacture and are comparatively 

costlier, which increases complexity and overall cost of the day lighting devices. Also, this 

system requires an external power source and collects solar light in only one direction, which is 

too large to be used effectively for indoor lighting. Such prior art approaches are complex in 

structure and not achieving optimized direction of the solar light into the tubular skylight devices 

throughout the day-time irrespective of sun's position, i.e. not effective collection of solar light 

especially during sunrise and sunset. 

[0006] Hence, there is a need for an improved and optimized solar light collecting and 

redirecting system having multiple mirror array configuration that is calibrated to change their 

angles with respect to sun's position, as described in greater detailed herein. 

 

SUMMARY OF THE INVENTION 

[0007] The following summary is provided to facilitate an understanding of some of the 

innovative features unique to the disclosed embodiments and is not intended to be a full 

description. A full appreciation of the various aspects of the embodiments disclosed herein can 

be gained by taking the entire specification, claims, drawings, and abstract as a whole. 

[0008] The present embodiments seek to provide a solar light collecting and redirecting system 

for a tubular daylight device, which may be capable of achieving optimized collection and 

redirection of uniform solar light into the tubular daylight device irrespective of sun's position in 

the sky. 

[0009[ The present embodiment also seek to provide a solar light  
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collecting and redirecting system for a tubular daylight device, which may improve efficiency of 

the tubular daylight device by allowing more sunlight during low angles of the sun and 

suppressing entry of more sunlight during midday. 

[0010] The present embodiments further seek to provide a solar light collecting and redirecting 

system for a tubular daylight device, which may be retrofittable to any existing tubular daylight 

device. 

[0011] In one aspect, a solar light collecting an redirecting system for a tubular daylight device 

includes a reflector having a number of trapezium shaped mirrors attached to a mount disk via a 

mounting surface at inner side of a top end of the reflector. The mount disk is attached to a 

collection area of the tubular daylight device via a mounting means. A carriage disk is connected 

to a bottom end of the reflector through a plurality of linkages and the reflector is placed at an 

angle initially and moved in an angle determined by a law of reflection with respect to time and 

solar light incident angle. A screw rod part connected to the carriage disk vertically moves the 

carriage disk when the screw rod part is turned. The carriage disk moves up and down on the 

screw rod part such that the linkages move the reflector back and forth affecting an angle of 

reflected light entering the tubular daylight device. An actuator is mounted on the mount disk 

and synchronizes the movement of the reflector and the screw rod part with respect to the 

movement of the sun in the sky. 

[0012] Further, the screw rod part includes a pitch thread through which the carriage disk moves 

up and down on the screw rod part when the screw rod part is turned by the actuator. An angle of 

the trapezium shaped mirrors is controlled in relation to an angle of incidence of solar light in 

order to receive the solar light from a declination angle and reflect the light into a duct of the 

tubular daylight device thereby increasing the efficiency of the tubular daylight device by 

allowing more sunlight during low angles of the sun and suppressing entry of more sunlight 

during midday. 

[0013] Moreover, the reflector comprises at least twelve trapezium shaped mirrors and the mount 

disk comprises at least twelve faced polygon layer to omnidirectionally redirect the solar light. 

The top mount disk is configured to arrest a part of the near vertical 
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WE CLAIM: 

 

1.  A solar light collecting and redirecting system for a tubular daylight device, 

comprising: 

a reflector having a plurality of trapezium shaped mirrors attached to a mount disk  5 

via a mounting surface at inner side of a top end of the reflector, wherein the mount disk  

is attached to a collection area of the tubular daylight device via a mounting means; 

a carriage disk connected to a bottom end of the reflector through a plurality of 

linkages wherein the reflector placed at an angle initially and moved in an angle 

determined by a law of reflection with respect to a time and a solar light incident angle; 10 

a screw rod part connected to the carriage disk to vertically move the carriage disk  

when the screw rod part is turned, wherein the carriage disk moves up and down on the 

screw rod part such that the linkages move the reflector back and forth affecting an angle 

of reflected light entering the tubular daylight device; and 

an actuator mounted on the mount disk synchronizes the movement of the reflector 15 

and the screw rod part with respect to the movement of the sun in the sky. 

 

2.  The system of claim 1, wherein the actuator comprises a gear assembly and is 

housed on the top side over the mount disk to turn the screw rod part at a regular interval, 

where the actuator is a motor assembly. 20 

 

3.  The system of claim 1 and 2, wherein the actuator comprises a controller mounted 

on the mount disk for controlling the movement of the reflector and the screw rod part. 

 

4.  The system of claim 1, wherein the reflector comprises an external reflective 25 

surface. 

 

5.  The system of claim 1, wherein the screw rod part comprises a pitch thread through 

which the carriage disk moves up and down on the screw rod part when the screw rod part 

is turned by the actuator. 30 
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6.  The system of claim 1, wherein the plurality of trapezium shaped mirrors is 

angularly controlled in relation to the solar light incident angle in order to receive the solar 

light from a declination angle and reflect the light into a duct of the tubular daylight 

device. 

 5 

7.  The system of claim 1, wherein the reflector comprises at least twelve trapezium 

shaped mirrors and the mount disk comp1ises at least twelve faced polygon layer to omni-

directionally redirect the solar light into the tubular daylight device. 

 

8.  The system of claim 1, wherein the top side of the mount disk is configured to 10 

arrest at least a portion of vertical light from entering the tubular daylight device. 

 

9.  The system of claim 1, wherein each of the plurality of trapezium shaped minors is 

operated to be placed at a uniform angle to a horizontal axis of the mount disk. 

 15 

10.  The system of claim 1, wherein the controller determines an angle of reflection 

with respect to the reflector by the laws of reflection for the solar light incident angles 

from 10° to 35° from a vertical axis, such that the reflector reflects solar light to enter the 

tubular daylight device. 

 20 

11.  The system of claim 10, wherein the solar light incident angles are divided into 

equal parts over an operating period during sunrise and sunset, when the reflected solar 

light are tangential. 

 

12.  The system of claim 1, wherein the controller drives the actuator at a regular 25 

interval to move the reflector to a preset angle determined using the laws of reflection for 

the solar light incident angles. 

 

13.  The system of claim 1, wherein the mounting means comprises at least one of the 

following types of components: an adhesive layer and a screw connector. 30 
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