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The present invention relates to luminaires 
for multiple elongated light sources, and is more 
particularly directed toward such luminaires 
wherein a plurality of linear fluorescent lamps 
are in a single reflector. 

Heretofore the accepted practice has been to 
use individual reflectors or to mount a number 
of these lamps laterally of the axis of the re 
flector. This has introduced difficulties in the 
design of lighting equipment for use with fluores 
cent lamps, due to certain inherent character 
istics of the lamps, which will be detailed later 
herein. 
The present invention contemplates a radical 

change in the design of multiple tubular lamp 
luminaires wherein the lamps are mounted one 
above the other generally in the axial plane of 
the reflector. This method of design will over 
come the difficulties heretofore encountered. 
The invention also contemplates the use of 

pairs of the lamps with a minimum of space 

10 

20 

and wiring expense, and a maximum blending of 
light to reduce ficker. 
A further object of the invention is to provide 

luminaires with multiple fluorescent lamps of a 
special cross section contour whereby the shad 
owing of one lamp by another is reduced. 
This application is a continuation in part of 

applicant's co-pending application for Letters 
Patent, entitled Luminaires for multiple fluores 
cent lamps, filed November 21, 1939, Serial No. 
305,439. - 

The accompanying drawing shows illustrative 
examples of multiples lamp luminaires, in ac 
cordance with the present invention. 
In the drawing: 
Figure 1 is a cross-section of an improved 

two light reflector with the lamps mounted in the 
axial plane of the reflector and embodied in a 
fixture; 

Figure 2 is a view through the reflector and 
the lamps only of the fixture of Figure 1, illus 
trating the light control of the upper lamp on 
the left of the figure and the light control from 
the lower lamp on the right of the figure; 

Figure 3 is a view similar to Figure 2, show 

25 

3) 

3; 5 

40 

ing the light control in a unit employing lamps 
of different cross-section; and 

Figure 4 is a graph illustrating the co-opera- . 
tion between lamps and reflector to effect the 
desired mixing and distribution of the light ra 
diated from the lamps. 
To a better understanding of the instant in 

vention and its accomplishments in advancing 
the art of illumination, it is first pointed out that 5 5 

the tubular fluorescent lamp is one form of 
"electric discharge” source. It consists of a 
tubular envelope with an electrode sealed in each 

: end. Flow, of current takes place through mer 
cury vapor within the tube and the resultant 
arc produces a radiation of ultraviolet light. 
The inside of the tube is coated with appropriate 
phosphors that fluoresce under action of ultrak. 
violet light and re-radiate this light in longer 
wave lengths that are in the visible spectrum. 
Tubular fluorescent lamps while being more 

efficient than incandescent filament lamps can 
Only be made in low powered sizes to operate on 
normal 110 volt circuits. The generation of 
light per foot of tube length is so low that a large 
group of fluorescent lamps must be used to equal 
the light generated by a single 300 or 500 watt 
filament lamp. Desirable levels of illumination 
are such that in all cases (except for local light 
ing with lamps very close to the work), it is 
necessary to install a number of fluorescent 
lamps in a single fixture. Due to the physical 
dimensions of the lamps and low light output per 
unit length, this means excessively large and 
expensive fixtures when the conventional meth 
od of mounting multiple lamps in reflectors is used. 
Another characteristic of fluorescent lamps 

operated on alternating current is that they 
"flicker' due to a change in light output during 
each alternation of current, causing a strobo 
scopic effect where one lamp only is used. It 
can be practically eliminated by operating one 
lamp on a lagging power factor and one on a 
leading power factor, so that one of the lamps 
will be at its maximum brightness when the 
other is at a lesser brightness. Such units must 
be large enough to accommodate two lamps. 

However, alternating current tubular fluol 
escent lamps require a choke, or ballast coil for 
each lamp to control the arc current. This 
Creates a lagging power factor in the electrical 
circuit that is objectionable in several ways. 
The lagging power factor may be corrected by 
the use of a capacity or condenser connected 
with the choke coil to produce a leading power 
factor. By using lamps, half with lagging pow 
er factor and half with leading power factor, a 
unity power factor is obtained, and noticeable 
"ficker' is practically eliminated in the blended output of the lamps. 

Fluorescent lamps have a tendency to blacken 
in certain areas of the tube during life. Also 
there are slight variations in the color of the 
light from supposedly similar lamps. By oper 
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ating lamps in pairs in close proximity and with 
an immediate blending of light, it is possible to 
reduce the visible effects of these variables to a 
minimum. This is one of the results contem 
plated by this invention. 

Fluorescent lamps are available that will pro 
duce different colors of light. By the proper 
combination of lamps of two different color out 
puts, many additional colors may be obtained. 
To accomplish this successfully and to obtain 
an immediate balanced blend of the two colors 
without an unbalanced color appearance in the 
lighting fixture is contemplated by this inven 
tion. In a great many commercial installations, it is 
desired to have a control of the intensity of light 
ing for different occasions. By means of the 
present invention, it is possible to construct 
lighting fixtures that will have a uniform lighted 
appearance with either all of the lamps lighted, 
or one-half of the lamps lighted. 
Now, referring to the drawing, Figures 1 and 

2 show the novel application of multiple linear 
fiuorescent lamps in a single, practically para 
bolic, reflector, according to the present inven 
tion. The reflector 2 is, however, preferably of 
elongated, inverted trough-like form and in 
transverse vertical Section defines a diverging 
open conic curve having a focus. In manu 
facturing the reflector from sheet metal it is : 
often found advantageous to obtain an approxi 
mate curve by a series of breaks instead of a 
continuous curve. The reflectol 2, for pur 
poses of illustration, is shown as being received 
in an enclosure 22 and provided with a diffusing 
cover 23. Here, the lamps (two in number being shown 
by way of example) 24 and 25 are arranged one 
above and parallel to the other and lengthwise 
within the reflector 2 in the plane of its axis. 
The upper lamp 24 is positioned above the focal 
line and near the vertex of the reflector 2 and 
the lower lamp 25 below the focal line and above 
the plane of the open bottom or mouth of the re 
flector 2, the two lamps being disposed in Sub 
stantially contacting relation, with the line of 
such contact Substantially coincident With the 
focal line of the reflector. In this arrangement, and as is particularly 
shown in Figure 4, the opaque light reflecting : 
surface of each lamp 24 and 25 intercepts light 
radiated by the other throughout a substantial 
angle about the axis thereof and reflects the 
light towards the sides of the reflector 2, the 
light rays from the upper lamp 24 being pro 
jected by the reflector in an initially convergent 
and subsequent divergent beam c and the light 
rays from the lower lamp 25 in a wholly di 
vergent beam d, so that the light outputs of the 
two lamps are mixed and combined into a sub 
Stantially concentrated light fiux that is sub 
Stantially uniform in both intensity and color 
ing. The light beams c and d, projected by the 
reflector 2, have substantially the Same area of 
coverage and the mixing of the light rays, which 
is effected by the mutual reflective powers of the 
surfaces of the lamps and reflector, produces a 
projected field of Soft light that is Substantially 
free from glare and other eye-straining effects. 
By employing the second or lower lamp 25, the 

effective light output of the complete fixture is 
practically doubled, so that the same overall 
efficiency of the unit is substantially maintained. 
At the left of Figure 2, the zone of light from 
the upper lamp 24 absorbed by the refiector 2 
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is indicated by the double diagonal cross hatch 
ing at 26, the Zone of reflected light by the ver 
tical lines at 27, the Zone of direct light beyond 
the forty-five degree Zone by horizontal lines at 
-28, the Zone of direct light in the zero degree 
to forty-five degree Zone by diagonal lines at 29, 
and the Zone of downwardly emitted light near 
nadir intercepted by the lower lamp 25 by di 
agonal cross hatching at 30. 
On the right of Figure 2, the zone of upward 

ly emitted light from the lower lamp 25 falling 
On the upper lamp 24 is indicated by cross hatch 
ing at 30, the Zone of reflected light by vertical 
lines at 3f, the Zone of direct light beyond the 
forty-five degree zone from nadir by horizontal 
lines at 32, and the Zone of direct light by slant 
ing lines at 33. This arrangement has approxi 
mately sixty per cent of the light in the zero 
to forty-five degree Zone and fifteen per cent 
in the forty-five to ninety degree zone. It will 
thus be seen that the arrangement of two lamps 
in the axial plane of the symmetrical reflector 
has resulted in no practical loss of efficiency of 
light utilization over that obtained by the single 
lamp mounted in any typical way in the rear of 
the reflector. There has merely been a slight 
Spreading out of the light so that more of it is in 
the forty-five to ninety degree zone. The fixture, 
however, may have all the lighting advantages 
of the two light installation but be of generally 
the dimension of the typical singhe lamp unit. 
In the arrangement shown in Figure 3, lamps 

24' and 25 of novel shape (and forming the sub 
ject matter of a separate application for Letters 
Patent, filed by the applicant on November 21, 
1939, and serially numbered 305,440) are shown 
in place in the reflector 2. These lamps are 
modified triangular cross-section with the apices 
toward the rear of the reflector. With this shape 
of lamp the amount of light lost toward zenith 
is very Small and the amount of light lost by 
Shadowing of one lamp by the other is also great. 
ly reduced. With the arrangement, the overall 
efficiency of the unit may be slightly more than 
that of the typical single lamp unit, or the double 
lamp unit of Figure 2, and the light control may 
be such as to build up a higher efficiency in the 
Zero to forty-five degree zone than could be ob 
tained with the same size reflector from the round 
lamp, with even less light in the forty-five to 
ninety degree Zone than would be obtained from 
the Single round lamp. 
While the discussion given above relates to 

luminaires having symmetrical reflectors con 
caved toward the light sources, it is possible to 
obtain many of the advantages of the present in 
vention in trough shaped reflectors of asymmetric 
profiles. Where the output of light required is greater 
than the two lamps 24 and 25 will produce, it is 
possible to add an additional lamp below the 
first two. It will, of course, be understood that 
the showing of the drawing is more or less dia 
grammatic and that structural details are 
Omitted. Also, it is obvious that the invention may be 
embodied in other forms and constructions with 
in the Scope of the claims and I wish it to be un 
derstood that the particular forms shown are 
illustrative only. Various modifications and 
changes being possible, I do not otherwise limit 
myself in any way with respect thereto. 
What is claimed is: 
1. A direct lighting luminaire comprising an 

elongated, open mouthed reflector which in trans 
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verse vertical section is a diverging Open conic 
curve having a focus, linear fluorescent lamps 
mounted lengthwise within said reflector one 
above another and in substantially contacting re 
lation, one of said lamps being disposed above 
the focal line and near the vertex of said re 
flector and the other lamp below the focal line 
of the reflector, with the line of substantial con 
tact of the lamps substantially coinciding with 
the focal line of the reflectOr, the opaque light 
reflecting surface of each lamp intercepts light 
radiated by the other lamp throughout a substan 
tial angle about the axis thereof and reflects 
said light laterally towards the sides of the 
reflector, the light rays from the lower lamp 
being projected by said reflector in a convergent 
beam and those from the upper lamp in a di 
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vergent beam so that the output of said lamps 
will be mixed and cover Substantially the same 
area and any fluctuations of light intensity in 
the mixed output substantially eliminated. 

2. A luminaire as in claim 1, wherein the lamps 
are of circular cross-section so that shadowing of 
One by the other is the same. 

3. A luminaire as in claim 1, with the side walls of said lamps having downwardly and outwardly 
sloping upper surfaces to reduce the interception 
of light from one lamp by the other. 

4. A luminaire as in claim 1, with the reflector 
similar on opposite sides of its axis and the 
lower of said lamps immediately back of the 
plane of the mouth of the reflector. 

LEROY C, DOANE, 


