
United States Patent 
Monte et al. 

[191 3,710,094 [111 

[451 Jan. 9, 1973 i 

[54] FLUORESCENT LUMINAIRE WITH 
CIRCULAR HEAT-EXCHANGE 
LOUVER 

[75] Inventors: Ernest Monte, Pasadena; Syed H. 
Quadri, Los Angles, both of Calif. 

[73] Assignee: Sunbeam Lighting Co., Los Angeles, 
Calif. 

_ [22] Filed: July 1, 1971 

[21] Appl. No.: 158,803 

[52] US. Cl. ......... ..240/9 A, 98/40 DL, 240/5] .11 R 
[51] Int. Cl. .............................................. ..F2ls 3/02 
[58] Field of Search...240/9 A, 47, 51.11 R; 98/40 B, 

98/40 DL 

[56] References Cited 

UNITED STATES PATENTS 

3,259,052 7/1966 Bradley et al. ................... ..98/40 DL 
3,372,270 3/1968 Quin et al . . . . . . . . . . . ..240/47 X 

2,837,990 6/1958 Tutt . . . . . . . . . . . . . . . . . . . . . . . . . ..98/40 B 

3,165,051 1/1965 Archer et al .................... ..240/9 A X 

Primary Examiner—Sam'uel S. Matthews 
Assistant Examiner—Fred L. Braun 
Att0rney-—John E. Wagner 

[57] ABSTRACT 

A luminaire containing one or more ?uorescent tubes 
is provided with a housing in the form of a closed-end 
troughv having a generally planar back surface with 
one or more ventilating air exhaust louvers 
therethrough. A light-transmitting front surface is pro 
vided with apertures therethrough for the passage of 
ventilating air into the luminaire, each louver in the 
back surface being comprised of a plurality of concen 
tric rings of apertures, each aperture being provided 
with a superimposed vane disposed at an angle with 
respect to the plane of the louver, whereby the louver 
openings are substantially obscured by the vanes from 
a viewing angle near normal to the plane of the louver 
and the majority of the louver openings are substan 
tially obscured by the vanes from any viewing angle 
from the front of the luminaire. The apertures are 
either arcuate or linear. 

8 Claims, 5 Drawing Figures 
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FLUORESCENT LUMINAIRE WITH CIRCULAR 
‘ HEAT-EXCHANGE LOUVER 

BACKGROUND OF THE INVENTION 

Fluorescent luminaires are often provided with a 
means for circulating ambient air through the body of 
the ?xture and venting the lamp and ballast heat out of 
the top of the ?xture housing. It has been established 
that the photometric ef?ciency of the lamps, and hence 

5 

the ?xture, is greatly reduced if the lamp temperature 10 
and the ballast temperature are allowed to increase 
beyond the design operating temperature. 

It is current practice to provide an ambient air inlet 
through or around the light-transmitting element of the 
fixture, and to allow the air to move by convection 
through the fixture body to pick up component heat 
and carry it out through a louver in the back (or top) of 
the luminaire. Such louvers are usually in the form of a 
row or succession of closely-spaced apertures compris 
ing elongated, parallel cutouts. The openings allow 
some measurable loss of light from the ?xture, and 
therefore represent an optical ef?ciency loss, as well as 
forming a visually apparent dark spot within the lu 
minaire when viewed from the lighbemitting face of the 
luminaire. To reduce these effects, the apertures are 
often provided with integrally-formed parallel blades 
set at an angle with respect to the plane of the aper 
tures. The blades serve to reduce the light loss from the 
fixture, and also reduce the apparent dark area of the 
louver as seen from an angle normal to the plane of the 
fixture back, but still show a dark area when viewed 
from an angle parallel to the plane of the louver blades. 
The object of this invention is to provide a luminaire 

with a heat-exchange louver that has apertures substan 
tially obscured by a system of vanes when viewed from 
any angle in front of the luminaire, thereby maintaining 
an adequate flow rate through a louver which is visually 
unobtrusive within the luminaire. 

SUMMARY OF THE INVENTION 

The object of the invention is achieved by a lu 
minaire having a housing in the general form of a 
closed-end trough having a generally ?at back surface 
of thin material, such as sheet metal, one or more 
?uorescent light sources disposed within the housing, a 
generally planar light-transmitting front surface having 
a means for venting ambient air into the luminaire, and 
'a louver in the back surface of the housing having a 
number of concentric, arcuate apertures and partially 
obscuring vanes are formed therein. 
The louver is comprised of a concentric series of ar 

cuate apertures in the form of concentric, interrupted 
rings. The material forming the louver is a portion of 
the back surface of the luminaire housing, and the 
apertures are created by shearing one edge of each ar 
cuate aperture from the ‘plane of the parent sheet 
material and displacing the sheared edge away from the 
plane of the parent material to form a canted vane sub 
stantially spanning the width of the aperture and form 
ing a generally cylindrical opening between the dis 
placed sheared edge and the edge of the parent materi 
al. In an alternate embodiment, the apertures them 
selves are linear and arranged in concentric rings. 
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When the louver so formed as a number of concen- . 

tric apertures and integral blades is viewed from an 
angle normal to the plane of the louver, the blades 

2 
serve to substantially span all of the apertures, obscur 
ing the openings from direct view. Similarly, the 
majority of the louver ‘apertures are obscured from any 
viewing angle possible from the front of the luminaire. 

Experimentation has shown that an open cross-sec 
tional area characteristic of a given conventional, 
parallel-blade louver can be formed in accordance with 
the invention so that the visible dark area that can be 
seen from any angle in front of the luminaire is approxi 
mately one-third that of the conventional louver, while 
providing improved air ?ow and optical efficiency and 
signi?cantly improved uniformity in appearance. 
Although many variations of the concentric arcuate 

louver are possible which represent improvements over 
straight parallel-blade louvers, experience has shown 
that one embodiment is functionally preferred. That 
embodiment comprises a louver wherein the outer edge 
‘of each of the arcuate apertures is sheared from the, 
parent material of the luminaire housing, leaving the 
inner edge attached in the plane of the parent material, 
and wherein the sheared edge of each arcuate aperture 
is displaced away from the plane of the parent material 
in a direction into the luminaire housing, towards the 
light source. 

This preferred arrangement most easily accepts air 
from a large area within the luminaire and collects the 
heated air as it passes through the louver into a single 
column or chimney that tends to maintain the tempera 
ture of the column outside the luminaire and thereby 
enhances the effectiveness of convective pumping. In 
addition, the photometric properties of the preferred 
embodiment are superior in that the greatest amount of 
both diffuse and specular re?ection from the louver ’ 
blades are retained within the luminaire wherein the 
blades project into the luminaire housing. 
A nearly ideal geometry for air flow in combination 

with optical ef?ciency is one in which each aperture 
has an open width dimension in the plane of the parent 
material approximately equal to the ?at width of the 
parent material between adjacent apertures, in which 
the aperture also has its open width dimension approxi 
mately equal to the height of the opening created by 
the displacement of the sheared edge of the aperture 
away from the plane of the parent material, and in 
which the blade formed by displacement of the sheared 
edge is at an obtuse angle with respect to the plane of 
the parent material. - 

In a typical luminaire installation, the luminaire is in 
stalled in a horizontal plane so that the back surface of 
the housing is the top of the luminaire, and the light 
transmitting element is the bottom surface facing into 
the room that is being illuminated. The luminaire, when 
used as a heat-exchange device, serves to at least par 
tially exhaust air from the room, through the bottom 
surface of the luminaire into the ?xture housing where 
the air can cool the luminaire components, and then 
through the louvers in the top surface of the luminaire 
to exhaust the heated air into a plenum above the room 
ceiling. ' 

In operation, the invention serves to effectively 
scavenge the hottest air within the ?xture by drawing 
from all directions along the plane of the uppermost 
surface. The hot air is then vented in the form of a con 
centrated column most capable of ef?cient convention. 
The louver apertures through the luminaire housing are 
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totally obscured when viewed from directly beneath 
the luminaire and, similarly, the apertures are substan-. 
tially obscured when viewed from any angle beneath 
the luminaire, thereby providing exceptionally efficient 
heat exchange performance and at the same time 
providing an improved uniformity of brightness visible 
from beneath the luminaire. 

DESCRIPTION OF THE DRAWINGS 

This invention may be more clearly understood from 10 

the following detailed description and by reference to ' 
the drawings in which: 

FIG. 1 is a perspective view of a preferred embodi 
ment of the luminaire as viewed from beneath, with the 
light-transmitting element removed to show the interior 
of the luminaire; ‘ 

FIG. .2 is an enlarged perspective view of the louver 
of FIG. 1; 

FIG. 3 is a cross-sectional view of the luminaire, 
showing typical air flow paths and light reflection pro 
perties; 

FIG. 4 is an enlarged sectional view of the embodi 
ment of FIG. 2 taken along lines 4—-4 of FIG. 2; and, 

FIG. Sis a perspective view of a polygonicadapta 
tion of the arcuate louver embodiment. ' 

DETAILED DESCRIPTION OF THE INVENTION 

Now referring to FIG. 1, a luminaire 10 may be seen 
with the conventional grid or diffuser removed for pur 
poses of clarity. The luminaire 10 includes basically a 
channel-shape pan member 11 having a pair of end 
plates 12 and 13 and a rear face 15 of the pan 11. Lon 
gitudinally mounted in a pair of sockets 20 and 21 are a 
-pair. of ?uorescent lamps 22 and 23. Mounted on the 
rear wall 15 of the luminaire is a ballast 24 for the 
lamps. The lamps 22 and 23, as well as the ballast 24, 
constitute substantial sources of heat energy since ap 
proximately 80 percent of the electrical energy used by 
the luminaire is converted to heat and the balance into 
light which is directed downward through the open face 
of the luminaire. The heat generated within the lu 
minaire must be removed for efficient operation of the 
lamps 22 and 23 and ballast 24 and room heat likewise 
must be removed. The covering for the lamps 22 and 
23 at the bottom of the pan 1] is a grid or diffuser 
structure shown in FIG. 3. Heated room air is free to 
pass up into the luminaire and, if given proper venting 
in the rear face 15, passes through the luminaire over to 
thespace above and, in the process, cool the lamps 22 
and 23 and particularly the ballast 24. Where a diffuser 

' is used below-the lamps which areclosed, an airehan 
dling groove represented in the drawing'as slot 25 ex 
tends across one end of the luminaire 10. Preferably, 
this slot 25 is adjacent to the end holding the ballast 24. 

Y Venting of the luminaire 10 is achieved through the 
louver, designated generally 26, made up of a pair of 
concentric segmented openings 30A-D and 3lA-D. In 
the embodiment of FIG. 4, the numbers 30A-D are 
equally spaced around in a circular array of approxi 
mately 5% inches in-diameter while the inner array 
31A-D is approximately 3 inches in diameter. In a typi 
cal installation, the louver 26 comprises approximately 
11 square inches of throat area which provides 
adequate cooling at static pressure differential of only 
0.05 8.1’. H20 between the front and rear of the lu 
minaire. 
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The details of the louver of FIG. I are more apparent 

in FIG. 2. In FIG. 2, it may be seen that the rear face I5 
is made of thin sheet metal, for example, sheet steel, 
and the louver 26 and each of its openings is formed by 
stamping arcuate vanes 30A-D and 31A——D from the 
planar surface 15 in accordance with techniques well 
known in the metal piercing and stamping arts. In this 
case, the vanes 30A-D and 31A-D have integral sur 
faces which are generally angular with respect to the 
plane of rear face 15 as shown in FIG. 4 and, present 
radially extending openings. The louver of FIG. 2 has a 
pair of vents opening in each of the four directions. The 
?ow of air through the louvers tends to be towards a 
common central point of the louver assembly 26. The 
view of FIG. 2 is a louver as would be seen typically 
from below in the absence of any diffuser or grid on the 
luminaire. Note that approximately one-third of the 
total opening area is visible to the viewer. 
The air handling and photometric properties of the 

louver of this invention are best shown in FIG. 3, which 
is a transverse section through a typical luminaire with 
eggcrate diffuser. The luminaire includes a pan 40 hav 
ing a front step 41 in which eggcrate diffuser 42 is posi 
tioned belowv a pair of lamps 43 and 44. The luminaire 
of FIG. 3 is designed for flush mounting in a ceiling 45 
in a manner which is well known in the art. Given the 
type of eggcrate diffuser shown in FIG. 3, air is free to 
enter the luminaire throughout its entire box surface 
and the air ?ow around the simple lamp 43 i is 
represented by arrows. Positioned above the lamps 43 
and 44 are a pair of louvers 50 and 51 with the first of 
the con?guration shown in FIG. 2 and the second of an 
alternate con?guration. In this case, it is noticed that 
air entering the diffuser 42 is swept past the lamp 43 
and upward in a concentrated manner to the louver 50 
in a form of vertically extending column of air formed 
like a chimney. The arrangement of the vanes making 
up the louver 50 tend to sweep the air past the relative 
ly high temperature ballast 53 which is shown secured 

I to the back wall 54 of the luminaire. This sweeping ac 
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tion of air through the louver 50 has been found in 
practice to produce approximately a 25 percent in 
crease in air flow through the luminaire at the same, 
static pressure between the front and rear of the lu 
minaire as compared with the conventional aligned 
louver of the same cross-sectional area. Inasmuch as 
the static pressure across the luminaire is not controlla 
ble by thelamp designer, the increase air flow of the 
same static pressure is desirable. Typically, a luminaire 
having room temperature +2°F air flow in the range of 
25-75 cfm as compared with static condition results in 
approximatelya 25 percent increase in light output 
because of the lower operating temperature of the lamp 
(air ?ow at room temperature, a plus approximately 
20°F). 

It should be noted that the'louver 51 differs from 
louver 50 in that the vanes are formed and extended 
outward or upward from the luminaire as compared 
with louver 50. In some luminaire designs, maximum 
unobstructed internal volume is required and then the 
arrangement similar to louver 51 is recommended. 
Note that the direction of ?ow of air is the same in both 
louvers (inward) but the vane direction is rearward. 
Both types of louvers are illustrated side-by-side in FIG. 
3 for easy comparison although luminaires normally 
will have both louvers of the sameform. 
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The recommended positioning of louvers of this in 
vention in respect to lamps is illustrated in FIG. 3 with 
the lamp 44 directly under the louver 51. Considering 
the center of the lamp 44 as the light source, a number 
of ray patterns appear in the drawing. In the transverse 
plane of FIG. 3, all of the light emitted from source 44 
is re?ected and-none passes through the louver 51. It 
must be recognized that the lamp 44 is elongated and 
light energy at acute angles along the lamp will tend to 
pass through the louver and be lost, however, since 
only approximately one-third of the total of the open 
area of louver 51 is visible from any viewing‘ angle 
beneath the luminaire, a minimum of open area is 
presented to the lamp 44 as well. 
Optimum dimensioning of the louvers is illustrated in 

FIG. 4 which shows a section along line 4—4 of FIG. 2. 
The louvers all extend at an angle A with respect to the 
plane of the housing. This angle has been determined to 
greatly affect the air handling capacity of the louver. As 
indicated above, the desire is to ‘have the air swept past 
the heat producing elements of the luminaire and leave 
the luminaire with a degree of concentric inward ?ow 
to form the rising column of air or chimney shown by 
the dash-dot line in FIG. 3. We have found that vanes 
having a nominal angle A of 30° meet this requirement 
and at the same time, meet a second optimizing rela 
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tionship. It is desired that the air passage through the ’ 
back 15 provide a minimum of turbulence and, if possi 
ble, no constrictions. We have found that three critical 
dimensions are involved. In this case, the outlet throat 
of louver 30 is designated B, while the inlet throat 
transverse dimension is designated D. The average 
length of the passage through louver 30 is a function of 
the spacing between rows and louvers and is designated 
C. 
We have found that optimum handling through 

louver in accordance with this invention is achieved 
when the condition B = C = D occurs. That is to say, 

where the inlet, outlet and throat are equal in cross sec 
tion. This occurs when the angle A approximates 30° 
and the spacing between louvers is at least equal to B, C 
or D. The angle A may be'varied from the optimum 30° 
by approximately plus or minus 5° without significant 
degradation or performance of the louver. The value of 
C may be greater than either B or D without decreasing 
the efficiency of the louver. This relationship appears 
in FIG. 5 which is used to illustrate that the vanes need 
not be curved'as shown in FIG. 1 and 2. The circular 
array of straight vanes as shown in FIG. 5 provides the 
same chimney effect for air handling and minimum 
black area when viewed from the normal viewers angle 
below the luminaire. It again prevents only one-third 
visible open area in worst condition. From the forego 
ing, it may be seen that we have by careful analysis of 
the conventional venting louvers for lighting systems 
determined that through a change in arrangement and 
dimensions of the vanes, an increased air handling 
capacity in the order of 25 percent may be affected and 
at the same time improve the visual effect of the lou 
vers. 

As an ancillary and unforeseen improvement, we 
have also discovered that the louver of this invention 
tends to break up sound wave patterns entering the lu 
minaire and passing through the louver to the chamber 
behind. This results in reduction of room-to-room 
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sound transmission when the region above the lu 
minaire is common to more than one room. Room-to- ' 

room sound transmission is undesirable, of course, and 
this con?guration of louver as compared with prior art 
has demonstrated between 10 percent and 15 percent 
sound reduction transmission. This reduction in sound 
transmission is still in the presence of increased air han 
dling' capacity as described above. . , I - 

It is recognized that following the teaching of this in 
vention, one ‘could, through minor changes within the 
scope of the teaching, produce variations which carry 
out the substance of the invention while havingminor 
difference in detail. Therefore, the monopoly afforded 
by this patent shall not be restricted to the foregoing 
speci?c embodiments but instead by the invention as 
described in the following claims and their equivalents. 
We claim: 
1. A luminaire comprising: 
an elongated housing member including side walls, a 
back wall and a light-transmitting front wall; 

at least one ?uorescent tube positioned in said hous 
ing to emit light through said front wall in said 
housing; 

a vent in the back wall of said housing, said vent 
being positioned to allow air ?ow from the front 
face of the housing past the ?uorescent tube and 
out through the back wall of said housing; ' 

said vent comprising a plurality of integrally formed 
louvers arranged in a circular array with air 
passage being from the inside of said housing to 
the outside substantially inward towards the center 
of the circular array. 

2. The combination in accordance with claim 1 
wherein said vent comprises a plurality of concentric 
arrays of louvers. 

3. The combination in accordance with claim I 
wherein said louvers are formed by displaced metal of 
said back wall extending inwardly into the housing at 
an angle in the order of 30°. 

4. The combination in accordance with claim 1 
wherein said louvers have an inlet throat displaced 
from the plane of said back wall a distance substantially 
equal to the transverse dimension across the louver in 
the plane of the back wall. 1 

5. The combination in accordance with claim 4 
wherein the said vent comprises a plurality of concen 
tric louvers wherein adjacent louvers of different cir 
cles are spaced at least a distance equal to the width of 
the inlet throat and the transverse dimension of the lou 
vers of the next outer circle of louvers. 

6. The combination in accordance with claim 1 
wherein said luminaire includes ballast means secured 
to said back wall and positioned wherein air passing 
through at least one of the louvers of said vent is swept 
past the ballast. 

7. The combination in accordance with claim 6 
wherein said vent is positioned along the length of said 
housing adjacent to said ballast. 

8. A ?uorescent luminaire for central horizontal 
mounting in a ceiling and including 

an air passage between the space below and above 
the ceiling; 

said luminaire comprising an elongated housing in 
cluding a substantially planar back wall, a pair of 
side walls and a front light-transmitting face in 
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eluding at least one air inlet portion, at least one housing from said planar back with the air passage 
?uorescent lamp positioned within said housing; _ between the inside and outside of said luminaire 

said back wall of said housing including at least one through said'louvers extends generally inwardly of 
vent positioned adjacent to the fluorescent tube - said circle whereby air passes in through the inlet 
and spaced along the length of said housing from 5 of the front face along at least a portion of said 
at least ‘a portion of the air inlet of the luminaire . fluorescent lamp and out through Said louvers in a 
from face; generally chimney-like column as it leaves said 

‘louvers. ' said vent comprising a circular array of louvers 
formed from metal displaced inwardly into said * * * * .* 
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