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TUBE LIGHT WITH IMPROVED LED ARRAY 
 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a tube light with an improved LED array. 

Description of the Related Art 

Fluorescent bulbs have existed for over 100 years. Many fluorescent bulbs are made in 

tubular form. 

Subsequently, LEDs (light emitting diodes) have been developed. Since LEDs use very 

little energy and have a relatively long life, in recent years it has been popular to replace existing 

fluorescent bulbs with LEDs. In order to match the tubular form of a fluorescent bulb, arrays of 

LEDs are placed on a tube having the same form factor as a fluorescent bulb, such as a T8 or 

T12 size fluorescent bulb. One such bulb is made by Dialight and is called DuroSite™. For 

example, in size T8, the bulb in one form uses SMD LEDs in a four foot long tube - 1500 

Lumens, Natural White light, 17 Watt, 300 LED, 90V-277V, ETL/UL Approved. There are four 

different color temperature renderings available: 

    Warm White:      3700 Kelvin; ~ 1450 lumens  - Yellowish Light 

    Natural White:    4500 Kelvin;  ~ 1500 lumens  - Natural White Light 
    Daylight White:   5500 Kelvin; ~ 1550 lumens  - Pure White 

    Cool White:        7000 Kelvin; ~ 1600 lumens  - Bluish Light 
 

Other color renderings may be possible.  

In the lighting industry, and particular for TV, stage, auditorium, and/or film studio use, 

and/or other venues, these lights can often cause an actor to look green, depending upon the skin 

tone of the actor. Therefore, it is common when using these types of lights, to have to change out 

all of the banks of lights depending upon what actor or actors or other persons are appearing 
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under the lights. Commonly, a lighting crew must continually change light bulbs between 

daylight white (or day white) and tungsten (or warm white), and if desired, other types of 

white/light. 

  It is desired to achieve sufficient light of the desired type without changing bulbs. 

  

BRIEF DESCRIPTION OF THE DRAWINGS 

 Fig. 1 is a schematic view of a bulb in accordance with one embodiment, showing 

alternating daylight and tungsten (warm white) LEDs; 

 Fig. 2 is a perspective view of an LED bulb device (a portion thereof) showing 

connectors at one end (in the form of standard fluorescent bulb connectors) and made in a 

fluorescent tube format with a cover, e.g., plastic, for the LEDs; 

 Fig. 3 is a schematic view of the LED bulb device showing the connectors and a 

power input, as well as a PCB (printed circuit board) on which the LEDs of FIG. 1 would be 

arrayed, and in this type of bulb, the LEDs may be arrayed only on one side, e.g., a front side, 

thereof, however, there may be an array on a rear side thereof as well, and picture 2 of Fig. 3 

shows a receptor for receiving the bulb device; 

 Fig. 4 is a chart of parameters for an LED bulb device, e.g., configured in a T12 

format, for use with a switch controlling which color is on, and is dimmable; 

 Figs. 5 to 10 show various test results and specifications for the LED bulb device; 

 Fig. 11 is a chart of various information concerning the LED bulb device; 

 Figs. 12 and 13 together form a chart of specifications for one preferred bulb 

device. 

 

COLT INTERNATIONAL CLOTHING, INC EXHIBIT 2123 
Page 6 of 21



Attorney Docket No. 

12-10060 

 

 4

DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

In one preferred embodiment with reference to FIGs. 1 to 4, there is a tubular LED light 

in the form of a fluorescent tube shape, with an array of four LED bulbs in one direction 

transverse or perpendicular to a main axis of the tube and facing in one direction, by many rows 

of such LED bulbs, e.g., at least five (for a total of twenty LEDs), but more preferably at least ten 

or twenty rows, or even twenty five or more rows (100 or more LEDs). The number of LED 

rows may vary depending upon size of the bulb device.  For example, in a three foot long tube 

there will be fewer LEDs than a four foot long tube light device, generally in a linear variance 

given the same diameter. 

The LEDs having a daylight (D)(or other light type 1) are alternated in a checkerboard 

pattern with the LEDs having a tungsten light (T)(or other light type 2 different from type 1). A 

checkerboard pattern is most preferred but other evenly dispersed/arrayed patterns that produce 

comparable evenly dispersed light are suitable. The daylight LEDs and tungsten LEDs are 

evenly/uniformly staggered or substantially evenly/uniformly staggered with no more than about 

a ten percent variation in uniformity.  

FIG. 1 shows one row and column arrangement, the daylight LEDs being element D, and 

the tungsten LEDs being element T.  

Various nonexclusive applications are listed in FIG. 11. 

The specifications for LEDs are shown in FIG. 4 and alternatively in FIGS. 12-13. 

This inventive LED array may be controlled by a DMX (digital multiplex) controller, 

such as DMX512 (512 dimmer channels) or any other DMX controller, or other dimmer 

controllers.  
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A single switch can turn on the daylight LEDs and turn of the tungsten LEDs and visa 

versa. Therefore, it is not necessary to change out the LED tube bulb between tungsten and 

daylight bulbs. 

In a most preferred embodiment, because LED manufacturing quality varies greatly, 

LEDs are first tested and then placed in the array if they meet the specifications sufficient to 

produce sufficient light from each color light type (type 1 or type 2) of the LED bulb device. 

The LED bulb device is preferably in size T8 or T12, but other sizes and types may be 

used. 

In a typical movie, TV or other studio or stage setting, there may be four T12 bulbs (or 

other size) per light fixture. There may be many light fixtures, e.g., dozens or even hundreds. 

With preferred embodiments of the invention, a switch, e.g., located on the lighting 

device or located remotely (wired or wirelessly triggered), is switched to simply send power to 

one of the bulb types (type 1) and not to type 2, or switched to another position to send power to 

the other bulb type (type 2) and not type 1. The switch may have another position to turn all 

LEDs off. If desired, another position to turn on all LEDs may be used. 

The PCB is wired to send power to the bulbs of each type alternately, or to no bulbs, and 

if desired, to all bulbs, depending on the switch position. 

Therefore, no bulb devices need to be switched out when changing between daylight and 

warm light (or tungsten). 

Each LED preferably meets a minimum brightness, as tested e.g., by a brightness meter. 

Also, it should be noted that instead of the color temperatures shown in the specifications 

in the Figures, the following color temperatures may be used: 

 Tungston 27 - Kelvin threw 33 Kelvin 

 Daylight  5000 Kelvin threw 5700 kelvin 
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Although the invention has been described using specific terms, devices, and/or methods, 

such description is for illustrative purposes of the preferred embodiment(s) only.  Changes may 

be made to the preferred embodiment(s) by those of ordinary skill in the art without departing 

from the scope of the present invention, which is set forth in the following claims. In addition, it 

should be understood that aspects of the preferred embodiment(s) generally may be interchanged 

in whole or in part. 

CLAIMS 

 

WHAT IS CLAIMED IS: 

An LED lighting device having an alternating arrangement of LEDs providing one type 

of light and of LEDs providing another type of light, preferably in an elongate form, and 

preferably of daylight and warm light colors. 
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