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(57) ABSTRACT 

An improved e?iciency ?uorescent lighting system is 
described. The system utilizes reduced roWs of ?uorescent 
luminaires Which are spaced much further apart than tradi 
tional spacing. The luminaires used in the system of the 
present invention have increased light output of each lumi 
naire by up to ?fty percent through a combination of use of a 
high ef?ciency lamp producing about 3250 lumens, an elec 
tronic dimming ballast having a ballast factor of about 1.2 
and a luminaire having a spacing to mounting height ratio of 
at least 1.5. 

15 Claims, 1 Drawing Sheet 
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EFFICIENT FLUORESCENT LIGHTING 
SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved e?iciency 
?uorescent lighting system. More speci?cally the present 
invention is directed towards a ?uorescent light ?xture and 
system wherein the light ?xture may be utilized within a 
?uorescent lighting system, the system requiring fewer 
lamps due to the higher e?icacy of the lamps and ballast. The 
system utilizes a high e?iciency lamp in combination with a 
dimming ballast having a high ballast factor in combination 
with a relatively high spacing to mounting height ratio. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a diagrammatic representation of a lighting sys 
tem employing features of the embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fluorescent lighting systems within retail environments 
typically require fairly narrow spacing of the light ?xture in 
order to assure proper illumination on the ?oor midway 
between overhead luminaires. By increasing the number of 
?xtures within the area to be illuminated, energy usage obvi 
ously increases dramatically. It is therefore desirable to 
widely space the luminaires within the ?uorescent lighting 
system while also assuring proper illumination within the 
illuminated area. Most ?uorescent lighting systems in retail 
sales produce approximately 1,000 to 1,200 lumens per foot 
based on an industry standard of a 0.88 ballast factor for an 
electronic ballast exhibiting typically 2,750 initial lumens 
for a T8 four foot lamp. For reasonable illumination, it is 
usual to place the luminaires approximately 12 to 15 feet 
above the ?oor space in continuous rows which are spaced 
12 feet apart. Such placement of luminaires yields uniform 
illumination at appropriate levels. Separation of the lumi 
naires to prede?ned distances larger than 12 feet causes 
noticeably reduced illumination on the ?oor space. 

Improved e?iciency lighting systems such as disclosed 
herein allow reduction in the total number of luminaires 
placed within the lighting system while also maintaining 
adequate illumination. Such increase in e?iciency of the 
lighting system may allow for increasing the spacing of the 
individual luminaires within the ?uorescent lighting system 
with corresponding reduction in power usage over the entire 
system since fewer luminaires are required. Each individual 
?xture may use more power to produce a higher lumen 
output, but the overall lighting requirements may be met by 
fewer ?xtures. This may also be coupled with in store place 
ment of a ?uorescent lighting system which is designed to be 
utilized in combination with day lighting within the store 
structure and dimming ballast to reduce power usage. Thus, 
energy usage during the day light hours may be signi?cantly 
reduced when used in combination with a high e?iciency 
?uorescent lighting system as described herein. 

The improved e?iciency ?uorescent lighting system of the 
present invention combines a high ef?ciency ?uorescent 
lamp, a dimming ballast having a high ballast factor of 
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2 
approximately 1.2 and a luminaire which allows a relatively 
high spacing to mounting height ratio of about 1.5. Such an 
improved e?iciency ?uorescent lighting system may result 
in a power reduction of about 18% or more due to the high 
lumen output of the individual luminaires in combination 
with the reduced number of ?xtures required within the sys 
tem. 

The improved e?iciency ?uorescent lighting system of the 
present invention utilizes a luminaire which has a spacing to 
mounting height capability of at least 1.5. Such luminaires 
exhibit a good photometric distribution for vertical foot 
candles such as a retail store rack or when other vertical 
space areas need to be illuminated. Thus, the luminaire uti 
lized in the improved e?iciency ?uorescent lighting system 
of the present invention may be, for example, a Day-Brite 
TWRM ?uorescent lighting product which has a spacing to 
mounting height ratio of 1.6. 
The spacing to mounting height ratio (S/MH) is de?ned as 

the spacing between two luminaires such that the illumina 
tion on the ?oor midway between the two luminaires is equal 
to the illumination from one luminaire at nadir. This value is 
the ratio of the spacing to the mounting height of the lumi 
naires. In the improved e?iciency ?uorescent lighting sys 
tem of the present invention, as depicted in FIG. 1, the indi 
vidual luminaire 12, lamp and ballast 14 combination may 
be spaced much further apart than the typical 12 foot spacing 
found in standard retail illumination applications. In most 
installations, they will be placed in end to end relationship 
forming rows of lights, FIG. 1 depicting an end view of the 
inventive system presently described. The predetermined 
horizontal spacing X, as shown in FIG. 1, for the presently 
described system may be about 18 feet with a predetermined 
vertical mounting heightY of between about 12 to 15 feet. 
However, the predetermined horizontal spacing X and pre 
determined vertical mounting height Y may be varied based 
upon the spacing to mounting height ratio evident in the 
luminaire utilized thus the speci?c spacing described herein 
is meant to be exemplary only in order to better describe the 
inventive aspect of the improved e?iciency lighting system 
set forth. Thus, the optics for the luminaire must be suf?cient 
to provide a relatively high S/MH ratio, as determined by the 
provided de?nition of S/MH dependant on illumination at 
point X/2, in order to allow for wide spacing of the indi 
vidual ?xtures. 

Obviously, with increased spacing to mounting height 
ratio, a more ef?cient optical package and increased illumi 
nation from each individual luminaire is required. The sys 
tem of the present invention utilizes a dimming ballast which 
may be used to dim the ?uorescent lights in order to save 
energy when full lighting is not needed. These types of dim 
ming ballasts may be used when skylights are implemented 
within the building structure to supplement electrical light 
ing. Dimming ballasts achieve a reduction in lumen output 
of the ?xture by reducing the effective lamp current. Such 
dimming ballasts may necessarily require use of a rapid or 
programmed start ballast having a ballast factor of approxi 
mately 1.2. The ballast may use high frequency power as it is 
more e?icacious in ?uorescent lighting than 60 Hz power, 
thereby making it possible to run the lamps at a full rate of 
32 watts and therefore obtain a ballast factor of approxi 
mately 1.2. 

Ballast factor, as used herein, is de?ned by ANSI C822 
1984, and is the relative light output of a lamp operated on 
the ballast with respect to the same lamp on a reference 
ballast. Typical electronic ?uorescent ballasts exhibit a bal 
last factor of approximately 0.88. Utilizing a ballast having a 
higher ballast factor may at times cause damage to either the 
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ballast or to the lamp by overdriving the lamp current 
thereby damaging the lamp and electrodes. However, with 
the system of the present invention and in particular the high 
e?iciency lamps utilized, each lamp may be run at full 32 
watts of power to produce the required lumen output. 

The improved e?iciency ?uorescent lighting system of the 
present invention utiliZes an electronic dimming ballast hav 
ing a high ballast factor of 1.15 to 1.2 thereby producing a 
higher lumen output for the lamps. The lamps utiliZed in the 
system of the present invention are high ef?ciency lamps 
such as the Phillips Advantage lamp or the Osram Sylvania 
XPS lamp, both of which are four foot T8 lamps producing 
approximately 3,250 lumens. These lamps generally pro 
duce 3,040 lumens maintained and thus are a higher e?icacy 
lamp as opposed to standard T8 ?uorescent lamps. UtiliZa 
tion of the high e?iciency lamps, dimming ballast and lumi 
naire having a high spacing to mounting height ratio permits 
the system of the present invention to produce the same light 
as a standard ?uorescent light system with only 2/3 of the 
?xtures required and 80% of the power usage. 
As an example, in a typical retail lighting installation uti 

liZing 6,000 lamps, the improved e?iciency ?uorescent 
lighting system of the present invention would only use 
4,000 lamps and, due to the higher e?icacy of the lamps and 
dimming ballast described herein, only about 82% of the 
electrical energy would be consumed. A standard known 
system having 6,000 lamps each utiliZing 31 watts of power 
exhibits a total load of 186 kilowatts thereby producing 14 
Mlumens. The improved e?iciency ?uorescent lighting sys 
tem of the present invention would use 38 watts per lamp 
having a total load of 152 kilowatts producing 16 Mlumens. 
The system of the present invention thereby exhibits a sav 
ings of power usage of approximately 33 KW or 18%. The 
system of the present invention would exhibit a savings 
while the luminaires are fully powered and also while they 
are fully dimmed during daylight hours. Thus, in an exem 
plary store having 125 kilowatts of lighting, approximately 
200,000 kilowatt hours per year may be saved. Such savings 
are exhibited by a 25 kilowatt reduction in load when the 
lights are fully powered and a 20 kilowatt reduction when 
the lights are fully dimmed assuming 10 hours of day of 
dimmed operation and 14 hours of day of full power opera 
tion. 

Various additional modi?cations may be made to the illus 
trated implementations without departing from the spirit and 
scope of the invention. Therefore, the invention lies in the 
claims hereinafter appended. 
We claim: 
[1. An improved e?iciency ?uorescent lighting system 

having a plurality of luminaires located a ?rst predetermined 
distance from a surface to be illuminated and spaced apart a 
second predetermined horiZontal spacing distance, each of 
said luminaries in said system comprising: 

a high e?iciency ?uorescent lamp retained within said 
luminaire, said luminaire having a spacing to mounting 
height ratio, said spacing to mounting height ratio 
de?ned by the ratio of the horiZontal spacing distance 
to the vertical mounting height of two adjacent 
luminaires, of about 1.6; 

a dimming ballast having a ballast factor of greater than 
1 .1 5 

[2. The lighting system of claim 1 wherein said lamp in 
each of said luminaries is a T8 lamp four feet in length 
producing about 3250 initial lumens.] 

[3. The lighting system of claim 1 wherein said ?rst pre 
determined distance is twelve feet.] 
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[4. The lighting system of claim 3 wherein said second 

predetermined distance is about eighteen feet.] 
[5. The lighting system of claim 1 wherein said ballast in 

each of said luminaires is a rapid start dimming ballast.] 
[6. The lighting system of claim 5 wherein said ballast is 

an electronic ballast.] 
[7. The lighting system of claim 1 wherein said system 

exhibits an e?icacy in excess of 90 lumens per watt supplied 
to said system.] 

[8. The lighting system of claim 2 wherein said lamp in 
each of said luminaires produces about 3040 lumens 

[9. A plurality of improved e?iciency luminaires for use in 
a ?uorescent lighting system, comprising: 

in each luminaire, a lamp electronically connected to a 
ballast, said lamp and ballast housed within said 
improved ef?ciency luminaire, said lamp being a high 
e?iciency ?uorescent lamp producing 3250 lumens, 
said ballast being an electronic dimming ballast having 
a ballast factor of between 1.16 and 1.2, said luminaires 
having a spacing to mounting height ratio of at least 
1.5, said spacing to mounting height ratio de?ned by 
the ratio of the horiZontal spacing to the vertical mount 
ing height of two adjacent luminaires] 

[10. The luminaire of claim 9 wherein said ?uorescent 
lighting system utiliZes a plurality of said lamps, each of said 
lamps positioned in rows approximately eighteen feet apart, 
each of said lamps mounted at a mounting height of about 
twelve feet.] 

[11. A method of implementation for a high e?iciency 
?uorescent lighting system in combination with supplemen 
tal skylighting, comprising: 

installing a plurality of ?uorescent light ?xtures in a plu 
rality of rows, each of said rows separated by a prede 
termined separation distance; 

mounting said plurality of ?uorescent light ?xtures above 
the ground a predetermined mounting height; 

dimming said plurality of ?uorescent light ?xtures; 
wherein each of said ?xtures has a spacing to mounting 

height ratio of about 1.4 and a ballast factor of above 
1.15, said spacing to mounting height ratio de?ned by 
the ratio of the horiZontal spacing to the vertical mount 
ing height of adjacent luminaries] 

[12. The method of claim 11 wherein said predetermined 
mounting height is above twelve feet.] 

[13. The method of claim 12 wherein said predetermined 
separation distance is about 18 feet or more] 

[14. The method of claim 13 wherein each of said ?xtures 
is ?tted with a high ef?ciency ?uorescent lamp producing at 
least 3200 lumens.] 

[15. The method of claim 14 further comprising running 
said lamps for each of said plurality of ?uorescent light ?x 
tures at 32 watts or more] 

[16. A ?uorescent lighting system having a plurality of 
?uorescent ?xtures, comprising: 

in each luminaire a lamp electronically connected to a 
ballast, said lamp and ballast housed within said ?xture, 
said lamp being a ?uorescent lamp producing about 
3250 lumens, said ballast being an electronic ballast 
having a ballast factor of between 1.16 and 1.2; 

wherein adjacent ?uorescent ?xtures of said lighting sys 
tem have a spacing to mounting height ratio of at least 
1.5, said spacing to mounting height ratio de?ned by 
the ratio of the horiZontal spacing to the vertical mount 
ing height of two adjacent luminaires] 
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[17. A method of high ef?ciency ?uorescent lighting, 
compr1s1ng: 

installing a plurality of ?uorescent light ?xtures in a plu 
rality of roWs, each of said roWs separated by at least 18 
feet; 

mounting said plurality of ?uorescent light ?xtures above 
the ground at greater than 12 feet, Wherein adjacent 
?xtures have a spacing to mounting height ratio of at 
least 1.5, said spacing to mounting height ratio de?ned 
by the ratio of the horizontal spacing to the Vertical 
mounting height of tWo adjacent luminaires; 

running each of said ?uorescent light ?xtures at 32 Watts 
and producing about 3250 lumens; Wherein said ?x 
tures have a ballast factor of about 1.2.] 

18. An improved eyficiency ?uorescent lighting system 
having a plurality of luminaires located a ?rst predeter 
mined distancefrom a surface to be illuminated and spaced 
apart a second predetermined horizontal spacing distance, 
each ofsaid luminaires in said system comprising: 

at least one high eyficiency ?uorescent lamp retained 
within said luminaire, said luminaire having a spacing 
to mounting height ratio of above 1.4; wherein said 
spacing to mounting height ratio isfurther de?ned as 
the spacing between two luminaires such that the illu 
mination on the ?oor midway between the two lumi 
naires is equal to the illuminationfrom one luminaire at 
nadir; and, 

an electronic ballast having a ballast factor of at least 
1.15. 

19. The lighting system ofclaim 18 wherein said at least 
one lamp in each ofsaid luminaire is a lamp fourfeet in 
length producing greater than about 3040 lumens. 

20. The lighting system ofclaim 18 wherein saidfirstpre 
determined distance is greater than about 12 feet. 

21. The lighting system ofclaim 19 wherein said second 
predetermined distance is about eighteen feet. 

22. The lighting system ofclaim 18 wherein said ballast in 
each ofsaid luminaires is a rapid start ballast. 

23. The lighting system ofclaim 21 wherein said ballast is 
a dimming ballast. 

24. The lighting system ofclaim 18 wherein said system 
exhibits an eyficacy in excess of about 90 lumens per watt 
supplied to said system. 

25. A plurality ofimproved eyficiency luminairesfor use in 
a ?uorescent lighting system, comprising: 

in each luminaire, a lamp electronically connected to a 
ballast, said lamp and ballast housed within said 
improved eyficiency luminaire, said lamp being a high 
eyficiency ?uorescent lamp producing greater than 
about 3040 lumens, said ballast being an electronic 
ballast having a ballast factor of greater than about 
1.15, said luminaires having a spacing to mounting 
height ratio ofat least about 1.5; 

wherein said spacing to mounting height ratio isfurther 
defined as spacing between two luminaires such that 
the illumination on the ?oor midway between the two 
luminaires is equal to the illumination from one lumi 
naire at nadir 

26. The luminaire of claim 25 wherein said?uorescent 
lighting system utilizes aplurality ofsaid lamps, each ofsaid 
lamps mounted at a mounting height ofabout twelvefeet. 
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27. A method ofimplementationfor a high eyficiency?uo 

rescent lighting system comprising: 
installing a plurality of?uorescent lightfixtures in aplu 

rality of rows, each of said rows separated by a prede 
termined separation distance; 

mounting said plurality of ?uorescent light ?xtures above 
the ground a predetermined mounting height; and, 

wherein each ofsaidfixtures has a spacing to mounting 
height ratio ofabove about 1.4 and a ballastfactor of 
above about 1.15, said spacing to mounting height 
ratio de?ned as a the spacing between two luminaires 
such that the illumination on the?oor midway between 
the two luminaires is equal to the illuminationfrom one 
luminaire at nadir. 

28. The method ofclaim 27 wherein said predetermined 
mounting height is above about twelvefeet. 

29. The method ofclaim 27 wherein each ofsaidfixtures is 
?tted with a high e?iciency ?uorescent lamp producing at 
least 3200 lumens. 

30. The method of claim 28 further comprising running 
said ballasts for each ofsaid plurality of?uorescent light 
?xtures at 32 input watts or more. 

31. A ?uorescent lighting system having a plurality of 
?uorescent ?xtures comprising: 

in each luminaire, a lamp electronically connected to a 
ballast, said lamp and ballast housed within said 
fixture, said lamp being a?uorescent lamp producing 
about 3250 lumens, said ballast being an electronic 
ballast having a ballast factor of above about 1.15; 
and, 

wherein adjacent ?uorescent ?xtures of said lighting sys 
tem having a spacing to mounting height ratio ofabove 
1.4, said spacing to mounting height ratio defined as 
the spacing between two luminaires such that the illu 
mination on the ?oor midway between the two lumi 
naires is equal to the illuminationfrom one luminaire at 
nadir. 

32. A method ofhigh eyficiency?uorescent lighting, com 
prising: 

installing a plurality of?uorescent lightfixtures in aplu 
rality of rows, each of said rows separated by between 
about 1 8 feet; 

mounting said plurality of ?uorescent light ?xtures above 
the ground at greater than about 1 2 feet, wherein adja 
cent?xtures having a spacing to mounting height ratio 
ofat least about 1.5, said spacing to mounting height 
ratio defined as the spacing between two luminaires 
such that the illumination on the?oor midway between 
the two luminaires is equal to the illuminationfrom one 
luminaire at nadir; 

running each of said ?uorescent light ?xtures at about 32 
watts or more and producing above about 3100 

lumens; and, 
wherein said ?xtures have a ballast factor of above about 

1. 1 5. 


