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3,59,352 
JMENASRE 

George P. Waitefield and Harvey is. Vick, Wer'aniog, 
Girie, assigners, by resize assignsients, to Wakefield 
Corporation, Detroit, Michi, a corporation of Michigan 

Fied Nev. 16, 1969, Ser. No. 69,66 
7 Cains. (Ci. 240-52.5i) 

The present invention relates generally as indicated to 
a luminaire and, more particularly, to improvements in 
the refractor therefor and in the fixture body, as well. 

It is a principal object of this invention to provide a 
luminaire having a transparent refractor that re-directs a 
considerable portion of the light flux upwardly at about a 
45° angle, whereby, when the luminaires are mounted on 
stems beneath a room ceiling, the brightness difference 
between the ceiling and the luminaires is substantially re 
duced. Such re-direction of the light flux upwardly also 
tends to produce an even ceiling brightness between rows 
of on-ceiling mounted luminaries. Moreover, such re 
direction aids in brightness control at the sides of the 
luminaires and increases the overall efficiency by increas 
ing the areas of the light transmitting media around the 
light sources. 

It is another object of this invention to provide a 
luminaire in which the refractor thereof has narrow hori 
zontal light transmitting bands parallel to the adjoining 
channel of the luminaire body so as to transmit direct 
upward flux to the ceiling in case single rows of luminaires 
are used, otherwise these areas on the ceiling are blacked 
out when such light-transmitting bands are omitted. 

It is another object of this invention to provide a 
luminaire in which the refractor thereof has smooth ex 
terior sides to facilitate cleaning, and the interior sides 
are prismatic to re-direct light downwardly and to refract 
light upwardly. 

It is still another object of this invention to provide a 
luminaire in which the bottom of the refractor thereof 
has a simplified form of light control formation com 
posed of crisscross rows of cones effective to provide for 
even brightness control. 

It is still another object of this invention to provide a 
luminaire in which the refractor is partially lunninous at 
its ends to transmit light endwise of the luminaire, where 
by, in the case of continuous runs wherein two or more 
luminaires are mounted in end to end relation, the joints 
will be luminous, and unnoticeable. 

It is still another object of this invention to provide a 
luminaire of the character indicated which has a built-in 
channel which is exteriorly shaped for accommodating 
longitudinally adjustable clamp-on fittings for ceiling or 
stem mounting, and which is interiorly shaped for detach 
able engagement by a snap-in cover that serves as a re 
flector between the lamps and as a cover for the ballast 
mounted in the channel and that forms a wireway with 
e channel. 
It is yet another object of this invention to provide a 

simple form of luminaire and refractor therefor which is 
inexpensive to manufacture and with which superior light 
control is achieved. 

It is still another object of this invention to provide a 
luminaire of the character indicated which has a novel 
form of lamp holder Support structure removably at 
tached at each end of the luminaire body. 

It is still another object of this invention to provide a 
luminaire in which the refractor thereof is yieldably held 
in place against vibration and air currents and is mounted 
for downward swinging movement (and removal, if de 
sired) from either of its upper edges to facilitate re-lamp 
ing and other service. 

Other objects and advantages of the present invention 
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will become apparent as the following description pro 
ceeds. 
To the accomplishment of the foregoing and related 

ends, the invention, then, comprises the features herein 
after fully described and particularly pointed out in the 
claims, the following description and the annexed draw 
ings setting forth in detail certain illustrative embodiments 
of the invention, these being indicative, however, of a 
few of the various ways in which the principle of the in 
vention may be employed. 

in said annexed drawings: 
FIG. 1 is a perspective view of a preferred embodi 

ment of this invention and being broken away in part to 
clearly show the internal construction of the luminaire; 
FIG. 2 is a fragmentary longitudinal cross-section view 

taken substantially along the line 2-2, FIG. 3 from about 
the middle of the luminaire toward one end to show how 
the ballast is mounted and enclosed in the channel, to 
show one of the stabilizing protuberances for on-ceiling 
mounting, and to show one of the wire lead retainers; 
FIG. 3 is a transverse cross-section view of the lumi 

naire herein taken substantially along the line 3-3, FIG. 
2 and showing (in dotted lines) how the refractor is 
swung down about either one of its top edges for re 
lamping or other purpose; 

FIG. 4 is a fragmentary longitudinal section view 
on enlarged scale taken through one end of the luminarie 
substantially along the line 4-4, FIG. 1; 

F.G. 5 is a fragmentary longitudinal cross-section view 
showing a luminaire to accommodate refractors in end 
to end relation; 

FIG. 6 is a much enlarged fragmentary cross-section 
view illustrating the conical formation at the bottom of 
the refractor, such section having been taken substantial 
ly along the line 6-6, FIG. 4; 

FIG. 7 is a bottom plan view as viewed upwardly in 
FIG. 6; 

FIG. 8 is an enlarged cross-section view of a portion 
of the refractor herein showing how the principal light 
rays are reflected and refracted; and 
FIGS. 9 and 10 are typical candlepower distribution 

and brightness graphs respectively of the luminaire em 
bodying the present invention. 

Referring now in detail to the drawings, and first more 
especially to FIG. 1, the luminaire 1 herein comprises a 
body or channel and reflector assembly 2 with end caps 
3 at each end against which lamp holders 4 in supports 5 
(see FIG. 4) are positioned for engagement with the 
terminals of fluorescent or like lamps 6; and a refractor 
7 supported by said assembly 2 and having opposite 
downwardly divergent sides 8 which are interiorly grooved 
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to form reflecting and refracting prisms, and a bottom 
brightness control surface 9 composed of crisscross rows 
of cones 10 (see FIGS. 6 and 7) intersecting one another 
to provide square bases when viewed upwardly from be 
neath the luminaire i. 
The refractor 7 is preferably injection molded of crys 

tal acrylic plastic to provide transparent sides 8 and bot 
tom 9 and to provide frosted or translucent ends 15 with 
the translucent portion extending to the bottom tangent 
lines of the refractor as denoted, for example, by the 
reference numeral E2 in FIG. 4. Such plastic (methyl 
methacrylate) has excellent molding properties, and other 
properties such as tensile, flexural, and impact strengths, 
low water absorption, good sunlight resistance, and high 
transparency (>92% light transmission) to make it a 
superior material for the manufacture of instant refrac 
tor 7. This material has a refractive index of 1.49. 
The reflector and channel assembly 2 includes a body 

member 54 as of formed sheet metal having a central 
downwardly open channel 15 of which the upper side 
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portions 16 converge downwardly to receive conventional 
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clamp-on type fittings 17 (see F.G. 3). The body mem 
ber 14 has upwardly diverging reflecting surfaces 18, a 
pair of upwardly opening grooves 19 in either of which 
the corresponding edge of the refractor 7 is received for 
swinging movement as later explained in detail, and a 
pair of horizontally disposed refractor support flanges 
20 which are downwardly offset so as to provide shoulders 
2i for centering the refractor 7. 
As shown, the upper side portions 16 of the channel 

15 form catches to yieldably receive the longitudinal ribs 
23 along the upper edges of the snap-in cover member 24 
which has a W-shaped bottom portion to provide continua 
tions of the surfaces 18 of the body member 4. Thus, 
with the cover member 24 snapped into place in channel 
15 there is formed therebetween a closed wire Way and, 
in addition, the cover member 24 is formed with longi 
tudinally extending bulges 25 at about the mid-portion of 
the length thereof to accommodate the lighting fixture 
ballast 26 which may be held in place as by a tongue 27 
struck down from the web of the channel 5 to receive 
the flange at one end of the ballast (see FIG.2), and by 
a screw and nut assembly 28 extending through the flange 
at the other end of the ballast. m 
The body member 14 may be formed with stabilizing 

protuberances 29 near the ends for engagement with the 
room ceiling when the luminaire is attached directly to the 
ceiling. - 

Extending crosswise of the channel 5 beyond the ends 
of ballast 26 are wire lead retainers 30 (see FIGS. 2 and 
3). - - 

As best shown in FIGS. 3 and 4, at each end of the 
channel and reflector assembly 2 is an end plate 3 which 
has an inturned top flange 31 attached as by rivets 32. 

Inside each end plate 3 is a lamp holder Support 5. 
which has a bottom outwardly extending flange 34 to: 
which a leaf spring member 35 is riveted as shown, and 
intermediate side lugs 36 which are bent outwardly and 
threaded, whereby screws 37 may be employed to secure 
the respective lamp holders 4 in place. 

Each lamp holder support 5 has a top inwardly ex 
tending flange 38 which is yieldably held by a hook or 
catch member 39 struck out from the body member 14. 
Each end plate 3 and lamp holder support 5 may be pro 
vided with the usual knock-outs (not shown) for wires, 
but to impart decorative influence to the luminaire, there 
may be affixed on each end plate 3 a suitable knock-out 
cover 40 as of aluminum foil or the like. Also, for addi 
tional aesthetic purpose each end plate 3 may be formed 
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to be replaced, the right flange 45 of the refractor 7 will 
be positioned in the right groove 9 so that the refractor . 
will swing down in the opposite direction. Of course, 
if it is desired to remove the refractor 7, this can be done 
by moving the refractor to disengage the flange 45 from 
the groove 19. M. 

Referring now to the refractor 7 in detail, it is as afore 
said, preferably injection molded of crystal acrylic plastic 
of say about V8' thickness. The internal longitudinal ribs 
or prisms 47 along the opposite sides 8 are about .06' 
depth. Similarly, the cones () arranged in crisscross 
rows on the bottom 9 of the refractor 7 are of about .06' 
altitude and have apex angles of about 104. In practice, 
the die for molding the refractor 7 is made to form the 
bottom surface of the refractor as by employing the point 
of a drill having a 104 point angle and of diameter at 
least about 1% of an inch but the rows are spaced apart. 
both iongitudinally and crosswise only .153' thus to form 
crisscross rows of cones which, when viewed from the 
bottom upwardly, appear as having square-bases as most 
clearly shown in FIG. 7. 
With respect to the prisms 47 on the inside, these are of 

generally sawtooth form with an included angle 48 of 
about 70 with one side 49 at an angle of about 30 from 

in turn, the sides 8 are sloped 
downwardly and outwardly at an angle of about 25 from 
vertical and the bottom 9 slopes downwardly and inward 
ly from each side toward the center at an angle of about 
5°. The prisms:47, or ribs, at the rounded lower corners 

30 of the refractor 7 are of about 55 included angle 50 for 
the first one, and of about 45 included angle for the sec 
and and third ones, the first one being of about 332' depth, 
the second one of about /8' depth, and the third one of 
about 5%z' depth as measured generally horizontally i 

3 5 FIG, 8. - 
Thus, it can be seen from FIG. 8 that by providing 

the internal longitudinal prisms 47 along the downwardly 
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with a small opening 41 therethrough and on the rear 
side, there may be attached a transparent colored pressure 
sensitive disk 42 which may be of any desired color. 

50 

Insofar as the refractor 7 is concerned, and as pre 
viously mentioned, it has opposite downwardly diverging 
sides 8, the upper ends of which terminate in horizontal 
inturned flanges 45 which are adapted to rest on the hori 
zontal flanges 20 of the body member 14, and by reason - 
of the step 21, the refractor 7 is thereby centered with re 
spect to the channel and reflector assembly 2. The open 
ends of the refractor 7 are of less height and width than 
the end plates 3 and the edges 46 are engaged by the leaf 
springs 35 to yieldably hold the flanges 45 and 20 in en 
gagement. . . . . . . 

When it is desired to service the luminaire 1, all that 
one has to do is to lift either side of the refractor 7 to 
position the flange 45 above the corresponding step 25 and 
to shove the thus-lifted side of the refractor toward the 
reflector assembly 2, whereupon the lifted flange 45 is 
disposed in the groove 19 on that side of the luminaire and 
retained therein by the top flanges 31 of the end plates 3 
which overlie portions of the grooves 9. Accordingly, 
when the opposite side of the refractor 7 is allowed to drop 
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down, its other flange 45 will clear the other flange 26 so 
that the refractor. 7 will swing to the dotted line posi 
tion shown in FIG. 3 thus, providing ready access to the 
right-hand lamp 6. Similarly, if the left-hand lamp 6 is 

and outwardly diverging sides. 8 of the refractor 7 and 
by providing the bottom formation of crisscross rows of 
cones it), the principal light rays from each lamp 6 
will be reflected and refracted as indicated by the numer 
ous lines and arrows. Specifically, with a luminaire 1 
of the type herein disclosed having the refractor 7 herein, 
the average brightness curves 55 and 56 of FIG. 10, 
crosswise and lengthwise respectively, at from 45 to 
90° from nadir indicate an average brightness crosswise 
(curve 55) which is a minimum of about 400 footamberts 
at about 65 from nadir, and an average brightness length 
wise (curve S6) which is of generally similar character 
istics to crosswise brightness from about 45 to about 
75 (except about 100 footlamberts less) but then from 
75 to 90° the brightness lengthwise drops sharply to 
less than 100 footlanberts. The maximum brightness 
crosswise as designated by the symbols "O" from 55° 
to 90 is substantially uniform (about 800 footlamberts) 
and at 45 is about 1300 footlamberts, and the maximum 
brightness lengthwise as designated by the symbols “X” 
varies from about 900 footlamberts at 45° to about 

- 300-400 footlamberts at 65°, 75, and 85°, and thence 
drops to about 250 footarnberts at 90. At 0° at the 
centerline of the luminaire the brightness is 660 foot 
lanberts and at 0 directly beneath the lamps 6, the 
brightness is 2,020 footlamberts. 
Now, insofar as the light distribution curves 57 (per-. 

- pendicular) and 58. (parallel) are concerned as shown 
in FIG. 9 about 24.0% of the light output is upward, 
and 44.5% of the light output is downward. In the zone from 0 to 40°, the light output is 22.5% and in 
the Zone from 0 to 60, the light output is 35.0%. 

In contrast, in a comparable fixture having vertical 
parallel sides on the clear plastic refractor thereof and 
opaque end caps coextensive with the end faces of the . 
refractor have average crosswise brightnesses which 

: greatly increase from 60 to 90° from nadir from about . . 
800 footlamberts to about 1500 footlamberts and average 

75 lengthwise brightnesses which decrease from about 900 
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footlamberts at 45 to about 300 footlamberts at 80°. 
Moreover, in such luminaire, only 9% of the light out 
put is upward, whereas 55.5% of the light output is 
downward. 
The foregoing test results on the present luminaire 

are based on a white enameled metal housing assembly 2 
having a reflectance of about 0.90 and on two 20 watt 
fluorescent lamps 6 with a light output of 1380 lumens 
and identified as 24' T12 Standard Warm White Fluo 
Tescent Lamps. Candlepower distribution was taken in 
three vertical planes intersecting in the plane of the face 
of the refractor 7 and the test distance was 25 feet. 
Following is a chart plotting mid-zone candlepower at 
different horizontal angles in relation to mid-zone angles: 

Mid-Zone Candlepower 
Horizontal Angles 

Angle, Mid-zone, degrees 
Parale 45° Perpen- Lunens 

dicular 

49.2 49.2 49.2|---------- 
49.2 49. 508 5 
49.2 54. 65.6 6 
49.2 71.6 95.7 33 
4.6 98.4 146 6. 
43.2 34 183 96 
41.0 54 207 25 
32.8 49 202 32 
9. 20 91 20 
0.9 69.4 28 76 
1.8 67.2 112 ---------- 

20.8 7. 75 
59 85.8 122 92 
4.9 04 38 104. 
2 45 182 133 

227 266 297 204 
357 377 39. 236 
430 443 450 205 
470 46 480 35 
490 49. 490 4. 
492 492 492 ---------- 

Generally, the luminaire will be of 48' length using 
40 watt, 2760 lumens, 48' T12 fluorescent lamps but 
when the length of the luminaire 60 is to be a multiple 
of the length of the refractor 7, it is preferred to use a 
continuous body member 61 as shown in FIG. 5, and to 
provide a single thin end plate 62 between the refractors 7 
which has an ear 63 secured to the body member 6 
as by means of the screw 64, but otherwise the lamp 
holder supports 5 and lamp holders 4, as well as the 
leaf springs 35 etc., are of the same structure as described 
in relation to the single length luminaire and thus the 
same reference numerals have been used to denote the 
same parts to avoid necessity of repeating the descrip 
tion of the structure and operation of the FIG. 5 
embodiment. 
Other modes of applying the principle of the invention 

may be employed, change being made as regards the 
details described, provided the features stated in any of 
the following claims, or the equivalent of such, be 
employed. 
We therefore particularly point out and distinctly claim 

as our invention: 
1. A luminaire comprising an elongated body member 

having downturned outturned flanges along its opposite 
edges and downturned plates at its ends; lampholders 
Secured to said luminaire between said plates for receiv 
ing a tubular lamp therebetween; a light transmitting 
refractor having inturned flanges along its opposite upper 
edges straddling said downturned flanges and resting on 
the respective outturned flanges and opposite sides and a 
bottom enclosing such lamp; said body member being 
formed with upwardly opening longitudinal grooves in 
Wardly adjacent the respective downturned flanges to 
receive the corresponding inturned flange upon lifting 
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2. The luminaire of claim 1 wherein the central por 

tion of said body member inwardly of said upwardly 
opening longitudinal grooves is formed as a downwardly 
open longitudinally extending channel in which a ballast 
for such lamp is mounted and in which the ballast leads 
and lamp wiring are disposed; and wherein a cover mem 
ber is detachably fitted in such channel to conceal said 
ballast, leads, and wiring, said cover member and body 
having substantially coplanar inclined surfaces to refect 
light emanating from such tubular lamp. 

3. The luminaire of claim 1 wherein the opposite sides 
of said refractor are formed with internal longitudinally 
extending ribs that constitute prisms to refract light 
emanating from Such lamp in an angularly upward direc 
tion; and wherein the bottom of said refractor is formed 
with crisscross rows of cones effective to substantially 
reduce lengthwise and crosswise brightness of the lumi 
naire when viewed upwardly at angles greater than about 
45 from nadir. 

4. The luminaire of claim 1 wherein said refractor has 
light transmitting ends disposed between said downturned 
plates and extending inwardly from the sides and upwardly 
from the botton to the sides and bottoms of the perim 
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yieldably bearing down on such upwardly extending end 

70 
and lateral shifting of that side of said refractor over the . . 
corresponding downturned flange for disengagement of 
the other inturned flange from the other outturned flange 
for downward Swinging of said refractor to provide access 
to said body member and to such lamp and lampholders. 5 

eters of the respective plates; and wherein spring means 
on said plates yieldably bear down on such upwardly 
extending end portions to yieldably hold said inturned 
flanges against said outturned flanges. 

5. The luminaire of claim 1 wherein the opposite sides 
of said refractor diverge downwardly and outwardly 
and are formed with internal longitudinal ribs. that con 
stitute prisms to refract light emanating from such lamp 
angularly upward. 

6. A luminaire comprising an elongated sheet-metal 
body member having a central, longitudinally extending, 
and downwardly open channel of which the upper edges 
converge downwardly; complemental converging lumi 
naire Support clamps longitudinally adjustably camping 
said converging upper edges of said channel; an upwardly 
open channel-shaped cover member having a detachable 
Snap connection within the upwardly diverging upper edges 
of the channel of said body member to form a wireway; 
lampholders secured to said body member adjacent the 
ends of the latter for receiving a tubular lamp there 
between and operatively connected to electric wiring in 
Such wireway; and a light transmitting refractor sup 
ported by said body member, said refractor having oppo 
site sides and a bottom enclosing such lamp. 

7. A luminaire comprising an elongated body member 
having downturned and outturned flanges along its oppo 
site edges and downturned plates at its ends; pairs of 
Iampholders Secured to said luminaire between said plates 
for receiving a pair of parallel tubular lamps there 
between; said body member being formed with a central 
downwardly open longitudinal channel inwardly of said 
downturned and outturned flanges; a cover member having 
detachable engagement with said channel to form a 
ballast chamber and a wireway; said body member and 
cover member defining a longitudinal W-shaped reflector 
between Such lamps; a light transmitting refractor having 
inturned flanges straddling said downturned flanges and 
resting on the respective outturned flanges and opposite 
sides and a bottom enclosing such lamps, said refractor 
having light transmitting ends disposed between said plates 
and extending inwardly from the sides and upwardly from 
the bottom to the sides and bottoms of the perimeters of 
the respective plates; and spring means on said plates 

portions to yieldably hold said inturned flanges against 
said outturned flanges. 
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