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?uch as Ca. ?? and Ta, cross the yertical axis 
andescape below the mouth of the reflector. The 
light source at 15 ?lso emitis direct light rays 
?uch as ray 18 directed toward the nadir and 
??ys 9, 20, 21 and 22 with increasing vertical 
??gl??. 
The dominant light flux, from the source emit 

ted above the horizontalis in the reflected beam 
of parallel rays and the dominant light flux.below, 
the horizontalis in the region below the horison 
tal of corresponding angular width, If the light 
inux in the parallel reflected beam were allowed 
to proceed directly toward a street or road sur 
face, it would, as explained in my prior Patent, 
2260,693, fall on the street at distances so close 
to the luminaire as to require close spacing of 
the units. In order to permit wider spacing of 
the units, it is desirable to have the maximum 

4. 
between areas 36, 35 the 
36, 36 occupled by vertical (?r radial) light re 

refractor has sectors 
fracting prisms. The prisms 29a, 30a send light 
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light intensity emitted at angles substantially . 
higher than 67“. The construction herein shown 
isone which elevates the dominant reflected light 
into angles of substantially 78° above the nadir. 

20 

?? ?btain this elevated light it is necessary to 
elevate such light through an angle of 11“. 
In the construction herein shown the mouth of 

the reflector 10 is closed by a refracting bowl 25. 
This bowl is of spherical contour with its cerater 
at 26 slightly above the light source 5. The gen 
eral contour of the refractor formis obtained by 
rotating about the vertical axis 4-1.4 two con 
centric arcs centered at 26 and extending up 
nearly to the level of the mouth of the reflector. 
The outer surface of the refractor form may b? 
considered for present purposes as smooth, It is 
usually, however, provided with a sultable dif 
fusion pattern The inner surface of the refrac 
tor form for symmetrical lighting is provided with 
horizontal annular prisms. External prisms could 
be used if desired, 
These horizontal prisms are arranged in tiers. 

The upertier 29 extending from the point 21 down 
to the point 28 intercepts the parallel reflected 
beam 6?, ??, ??, ?s well as the higher angle 
direct light rays. The prisms 30 from the point 
28 to the nadir intercept direct light only, ?r light 
reflected, from the upper spherical part 100 of the 
reflector 10. The prisms 29 between points 21 
and 28 are designed to have uniform light re 
fracting power of 11 for the parallel rays, as 
indicated by the straight upper portion 31 ?f the 
graph shown in Figure 2: The prisms 30 from the 
point 28 to the nadir have uniformly decreasing 
refracting power for the direct light as indicated 
by sloping line 32 of the graph in Figure 2: This 
results in low brightness contrasts over the entire 
surface of the light refractor when viewed in the 
usual directions, and contrast's with previous de 
signs wherein it is customary to provide a very 
short transition zone, as indicated by the dotted 
Iin? 33 of the graph of Figure 2, and to omit 
prisms from the lower portion. ?. 
Bigure 3 illustrates a plan view of a symmetric 

refractor containing prisms illustrated in detail 
in Bigures l and 2. Such a refractor is sultable 
for use where symmetric lighting is desired. 
The refractor shown in Figure 4 is designed for 

center of street mounting It has in plan a tri 
angular sector with portions 29a and 30a occupled 
by prisms the sameas prisms 29 and 30 in Figures 
1, 2 and 3. Such a zone, about 20' wide, elevates 
light receiyed in radial vertical planes without, 
efecting lateral deviation and sends two strong 
beams of light in the street direction. Iraterally 
of the sectors 29a, 30a the refractor of Figure 4. 

in the direction of the arrow 31. Diagonal prisms 
in regions 35 ?levate light falling on them and 
deviate in directions 38 substantially parallel with 
31. The laterally refracting prisms 36 tend to 
?eep the light away from the sides of the street 
and generally direct it lengthwise of the street as 
indicatedatarrow 19. 
The refractor 4.0 of Figure 5 is arranged for 

mounting on the center of an intersection. It 
hastlers of prisms 29a, 30a as before and diagonal 
prismas 35, 35 ?s above discussed, and is adapted 
for producing four beams of light at right angles 
to one anotheras indicated by the arrows Mi. 
A corresponding refractor form is diagram 

matically illustrated in light, full lines in Figure 
5?. It maybe compared with the southern herm 
isphere of the globe, omitting a portion near the 
equator. It is apparent that such a spherical 
object, i. ?., the spherical surface of the plunger 
to be used in forming the pressed glass refractor, 
could be provided with ribbings similiar to par 
allels of latitude suitable to form horizontal 
prisms by turning the mold about a vertical axis 
A, A. and cutting horizontal lines such as indi 
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cated at a These will correspond with the parts 
of the mold necessary in making the horizontal 
prisms 29 ??d 30. If the plunger is turned about 
a, horizontal or equatorial axis B, B, one could 
?btain radial or vertical prisms meridianally dis 
posed as indicated by the line b. These corre 
spond with the prisms 36 of Eigure 4. 
Any plane passing through the center of a 

sphere forms a great circle on the surface of 
the sphere and such an oblique plane is indi 
cated at. ?. ?. plane parallel with C would in 
tercept the sphere in a diagonal or oblique line 
such as indicated at c, Suitable contours can 
therefore be made on a spherical mold to pro 
vide diagonal elements as c by turning the mold 
on an axis at right angles to the great circle C. 
In Such mammer each of the prism elements in 
area, 35 of Figures 4 and 5 can be provided for 
by properly cutting the face of the plunger. 
The refractor shown in Figures 6 and 7 is 

designed for side of street mounting to produce 
???row asymmetric distributions of I. ?. 8. type 
II. Such distributions have a lateral width in 
the neighborhood of 20-25°, ? maximum candle 
power in the region of 75° above the nadir and 
distribute light generally over the entire width 
of the street alongside which they are mounted. 
With the '75" angle of maximum beam, the ratio of 
???cing to the mounting height may be 8 to 1. 
The yertical axis of the refractor of Figures 6 

and 7 is indicated at the point 60. The houseside 
of the refractor is at the top of the figure and the 
street side at the bottom of the figure, and the 
refractor is designed to producestrong beams of 
light generally in directions E and V which are, 
in the example shown, 10 below the horizontal 
line 6-6 || parallel with the curo, The right and 
|left, sides of the refractor as viewed in Figure 6 
are a like, the vertical line 62-62 representing 
a plane of symmetry, and an orientation notch 63 
is placed in the refractoras indicated. 
As the refractor is symmetrical on opposite 

sides of the line 62-62, the structure at one side 
of this line will be described and the Same refer 
ence characters used for the otherside Amupper 
tier of prisms T0 is disposed adjacent the yertical 

has areas 35, 35 carrying diagonal prisms and 75 ?adial plane in the beam direction E. This tier 
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of horizontal prisms To corresponds arith the 
horizontal prisms 29 of Pigure 1. It serves to col 
lect light diverging through an angle of about 20" 
in horizontal planes and between substantially 
38 from the nadir and 75 from the nadir and 
transmitis it at higher angles without lateral devi 
ation This light falls upon the entire width of 
the street in the region midway between adiacent 
street lighting luminaires. Below the tier of 
prisms T0 and closer to the median plane 52-62, 
the refractor has a tier of horizontal prisms T! 
which have refracting values corresponding with 
the upper prisms in the region 30 of Bigure 1. 
These prisms serve to transmit the direct light 
rec?ived below the prisms in tier To toward inter 
mediate street areas and are placed farther from 
the axis 61-6 || than the tier 10 so as to cover the 
street width closer to the luminaire. 
At Stilllower levels on the refractor and extend 

ing between the yertical axis 62-62 of the figure 
and region Ti, the refractor has a lower tier of 
prisms T2 ?f still less refracting power col?? 
sponding to the lower portion of the line 32 on 
the graph of Figure 2: These prisms of compara 
tively low refracting power are generally parallel 
but as Shown in Figure 6 of the drawings converge 
toward the street side so as to assist in Spreading 
the nearly vertical light generally in the direction 
of the street area. 
On the house Side of the tier of prisms repre 

sented at T0, 11 and T2, the refractor has three 
tiers of diagonal prisms, namely, an uppertier 13, 
an intermediate tier 14, and a lower tier 15. 
These tiers extend over to a radialline 64. Each 
of the prisms in the upper tier 13 is oblique to 
the incident light and efects both, elevation of 
this light and lateral redirection. The prisms in 
region 13 have the same vertical light elevating 
power as those in sector T0, and have increasing 
lateral deviating power. The prisms in region ?4 
appear in plan to be continuations of the prisms 
13. They are, however, made to have less re 
fracting power in vertical planes and somewhat 
less maximum refracting power laterally than 
the corresponding prisms in the upper tier. The 
prisms T5 in the lower tier ????ive rather ste?? 
direct light and havestill less vertical refracting 
power but substantially the same laterally re 
fracting power as the prisms in region T4. The 
diagonal prisms in regions 13, 14 and T5 converge 
upwardly toward one another. 
On the street side, the refractor is provided 

with an uppertier of prisms T6, optically similar 
to the upper tier of prisms 13 but with reverse 
sign, These extend over to the line 6.5 which may 
be the same angular distance from Bas is line 
64. The street side of the refractor also has a 
tier of diagonal prisms TT similiar to the prisms T4 
but of reverse sign. These extend nearly to the 
vertical axis 62-62. 
The house side of the refractor has a series of 

laterally deviating prisms TBoccupying the area 
from the line 6.4 to the yertical axis 62 and de 
signed to laterally deviate the direct light and 
generally shift it into the direction of the beam. 
The prisms T8 become too small mear the center 
of the bowl and terminate as indicated. The 
street side of the refractor has vertical laterally 
deviating prisms T9 occupying the area between 
the line 65 and line C2 and down to the diagonal 
prisms TT. 
While the diagonal prisms in regions such as 

?3, 14, 15, 16 and TT appear in the drawing to be 
curved, each prism iles in a plane and when 
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viewed in that plane appears straight, as show?? 
by the boldline C0 of Bigure 7. 
The following table indicates refracting powers 

for prisms in the various areas discussed. 

Vertical I ateral 
Action Actio? 

Degree? Degree? 
1. 0 
7-11 0 

0 
10-40 
10-40 
12-32 
12-32 
12-32 

The out.put of the refractor of Figures 6 and I. 
is illustrated in Figure 8. Here the circle 90 ll 
lustrates the symmetric distribution in horizon 
tal planes from a bare lamp and the photometric 
cury? 9' illustrates the asymmetric distribution 
in vertical planes through the come of maxi 
mum candle power, which in the present in 
stance is about 78 above the nadir. 
Figure 9 illustrates a luminaire having a de?? 

Shielding reflector 92 adapted to produce down 
wardly sloping rays 93 from a light source 94. 
These rays, as well as direct rays 95, are inter 
cepted by a refracting bowl 86 having prism sys 
tems similiar to those above described. The re 
fracting powers will depend upon the Vertical 
angles of the rays receiyed and the yertical angle 
of the light to be omitted and the radius of cur 
?ature of the elemental area of the bowlin' which 
they are placed, In the figure the upper horizon 
tal prisms of uniform refracting power are in 
dicated at 91, the horizontal prisms of decreas 
ing refracting power to nadir at 98, and diagonal 
prisms at 99. 
The dominant light out.put from the luminaires 

comes from the upper portions of the refractors 
and hence it is possible without affecting the 
dominant light out.put to employ in regions below 
the portion of the refractor acting on the dom 
inantly reflected beam different contours and 
prismatic constructions from those specifically 
Showyn. 

Since it is obvious that the invention may b? 
?mbodied in other forms and constructions with 
in the scope of the claims, I wish it to be under 
stood that the particular form Shown is but one 
of these forms, and various modifications and 
changes being possible, I do not otherwise limit 
myself in any way with respect thereto. 
I claim: - 
1. A luminaire comprising a substantially 

point light source, a reflector form having com 
paratively ste?? walls disposed about a vertical 
axis and concave in al directions toward the 
light source and intercepting a band of light 
extending upwardly from the horizontal plane 
through the light source and reflecting it across 
the reflector axis and out through the mouth of 
the reflector at a predetermined vertical angle, 
and a refracting bowl below the reflector form 
and of a depth to intercept the reflected light 
after it has cross the reflector axis, the refract 
ing bowl being of substantially spherical contour 
below the mouth of the reflector and having, 
near the top thereof and adjacent to a radial 
vertical median plane, prism systems for concen 
trating an intercepted band of reflected light 
of substantial angular width on both sides of sald 
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similar downwardly sloping parallel. light falling 
on said areas, the latter light is elevated to sub 
stantially the same extent, as that by the horizon 
tal, prisms and is laterally refracted toward the 
horizontally divergent beam emitted by Said hori 
2ontal prisms, the bowl also having laterally of 
the oblique prisms vertical laterally refracting 
prisms extending midway between the azimuthal 
planes. 

13. ? ??fracting bowl of generally uniform 
thickness and having opposed surfaces generated 
by the rotation about a vertical axis of opposed 
upwardly concave curves extending upwardly 
from madir, one surface having sectors of Sub 
stantial angular extent, about said vertical axis 
??cupled by horizontal prismatic ribs thicker at 
the top than at the bottom for elevating light 
falling thereon in vertical radial planes without 
deviating it out of Said planes, and adjacent sald 
regions of horizontal prisms sectors occupied by 
diagonally disposed prismatic ribs diverging up 
wardly and outyardly and thicker toward the 
horizontal prisms for elevating light falling 
thereon, in radial vertical planes and laterally 
deviating it toward the light emitted by the hori 
2ontal prismatic ribs. 

14. ? ??fracting bowl such as claimed in claim. 
13, wherein the horizontal and diagonal prismatic 
?lbs are arranged in vertical tiers, al the ribs in 
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the uppertier having a uniform vertical refract 
ing angle and those in the lower tiers having 
progressively lessening vertical refracting angles. 

15. ? refracting bowl of generally uniform 
thickness and having opposed surfaces generated 
by the rotation about a vertical axis of opposed 
upwardly concave curves extending upwardly 
from the nadir, certain sectors being occupled by 
horizontal light elevating prisms which effect mo 
lateral deviation of outwardly proceeding light in 
vertical radial planes, and sectors adjacent 
theretio and occupled by prisms cult on lesser cir 
?les parallel with obliquely disposed greater cir 
?les for efecting both vertical and lateral devi 
ation of outwardly proceeding light in radially 
vertical planes. 

"THOMAS W. E.O.P.E. 
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