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5 Claims. (CI. 240-25) 

The present invention relates to luminaires 
and more particularly to street lighting lumi 
naires of the open type. 
Street lighting originally employed open-type 

reflectors which were developed as a cheap means 
of controlling light on Overhead systems. Such 
..open type luminaires came into extensive use 
primarily because of (1) low first cost and (2) 
low maintenance cost, due to their sturdy con 
Struction resulting in very little breakage and 
due also to the ease with which lamps could be 
replaced therein merely by employing replacer 
sticks. It is only within a period of little more 
than a decade that specular reflectors with defi 
nite light...control have been employed for street 
lighting purposes. Such use followed the devel 
topment of a particular type of aluminum reflec 
tor formed of a sheet of highly polished an 
Odized aluminum. Heretofore, luminaires ca 
pable of producing a definite light control were 
relatively expensive and Were generally of the 
fully enclosed type. Due to their high cost they 
were not employed for lighting suburban areas 
or the like, and the open-type of reflector con 
tinued to be used for this purpose. Open type 
luminaires employing exposed specular metal re 
flecting surfaces have been used to a limited ex 
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tent but were not acceptable due to the fact 
that the specular metal did not retain sufficient 
reflectivity under outdoor conditions. As a re 
sult by far the greatest portion of street lumi 
naires in service today are of the overhead styles 
using open non specular radial wave reflectors. 
Incidentally, this type of luminaire concentrates 
most of the light directly under the luminaire so 
as to be relatively unsatisfactory as compared 
with the more expensive closed type of lumi 
haire employing the specular reflector. 

It would be desirable therefor to provide a re 
... flector which would be particularly applicable for 
Suburban use in that the initial cost thereof 
would be little, if any, higher than that of the 
radial wave reflector so extensively employed 
today while at the same time retaining the open 
style...for easy lamp replacement. Such lumi 
naires should also be capable of equaling or ap 
proaching the lighting characteristics of the ex 
pensive, closed type of luminaire. Furthermore, 
the reflectors employed therewith should be un 
affected by acids and alkalies normally found in 
the atmosphere of industrial localities. Such 
luminaires should furthermore be mechanically 
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sturdy and interchangeable with open type re 
flectors now in use. 

. . . Accordingly, it is an object of the present.in -55 

open type luminaire embodying a 

2 
vention to provide an open type luminaire for 
street lighting purposes having the desirable 
characteristics enumerated above. - 

It is another object of the present invention 
to provide an improved open type luminaire in 
cluding a specular reflector, unaffected by ex 
posure and the like. : 

Still another object of the present, invention 
is to provide a new and improved supporting 
means for reflectors for use in open type lumi 
naires. 

It is a further object of the present invention 
to provide new and improved means: of rela 
tively inexpensive construction, capable of being 
employed in an open type luminaire for directing 
the light up and down the Street without having 
any substantial loss of light in the vertical di 
rection or toward the house sides of the street. 

It is another object. of the present invention 
to provide a new and improved reflector designed 
for open type street lighting luminaires. 

Further objects and advantages of the present 
invention will become apparent as the following 
description proceeds and the features of novelty 
which characterize the present invention will be 
pointed out with particularity in the claimsian 
nexed to and forming a part of this specification. 
For a better understanding of the present in 

vention reference may be had to the accom 
panying drawings in which: : 

Fig. 1 is an elevational view of an open type 
overhead street lighting luminaire embodying 
the present invention with the mounting means 
thereof being shown; . 

Fig. 2 is an enlarged partially sectional view 
of the luminaire portion of Fig.1 showing a por 
tion of the reflector and supporting means there 
of; . . . 

Fig. 3 is a sectional view similar to Fig. 2 of an 
modification of 

the present invention; s 
Fig. 4 is a partial sectional view of the reflector 

of Fig. 3 illustrating the configuration thereof 
whereby projection of most of the reflected light 
at approximately 15 below horizontal. is pro 
duced; 

Fig. 5 is a top view partly insection, with con 
tours shown on the Outer surface, of a reflector 
similar to Fig. 4 but constructed so as to cause 
the light to be directed into two street beams 
substantially 180° apart which would be directed 
up and down a particular street wheresa umi 
naire,embodying the reflector would bermounted; 

Fig. 6, is a construction diagram from which 
the contour lines of Fig. 5 may be determined; 
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Fig. 7 is a side elevational view of a reflector 
illustrating a modification of the reflector of 
Fig. 5; 

Fig. 8 is a bottom view of the reflector of 
Fig. 7; 

Fig. 9 is a partial view of a reflector somewhat 
similar to the reflector shown in Fig. 4 having 
means attached thereto for causing the light 
therefrom to be directed into two strong beams 
displaced by approximately 180° which may be 
directed up and down the street where the re 
flector is employed; 

Fig. 10 is a perspective view of one of the 
means associated with Fig. 9; and 

Fig. 11 is a view similar to Fig. 10 of a modifica 
tion of the invention. 

Street lighting units or luminaires of the open 
construction, like street lighting luminaires of 
the closed construction, are of many Specific 
types, particularly with reference to the head 
assembly which may comprise a metal head, or 
a porcelain head of various forms depending upon 
the particular type of circuits with which such 
luminaires are employed. In order to illustrate 
the present invention, however, only two differ 
ent types of luminaires of the open construction 
are illustrated, best shown in Figs. 2 and 3 of 
the drawings. It should be understood, however, 
that the present invention is equally applicable 
to all other styles of street lighting luminaires 
of the open type and the specific embodiments 
are merely representative of constructions to 
which the present invention is applicable. 

Referring now to Fig. 1 of the drawings there 
is illustrated a street lighting luminaire of the : 
open type generally indicated by the reference 
numeral 0. This luminaire is illustrated as be 
ing supported for overhead street lighting on 
a suitable support illustrated as a post . A 
suitable pipe mast arm 2 and braces or tie rods 
f3 are illustrated as supporting the luminaire 
O from the post . The particular arm con 

struction illustrated forms no part of the inven 
tion. 

Referring now to Fig. 2 of the drawings where 
there is shown an enlarged partially sectional 
view of the luminaire f of Fig. 1, it may be ob 
served that this luminaire O comprises a head 
4 preferably formed of any suitable material 

such as metal or the like Within which is mounted 
a receptacle assembly 5 and a lamp socket 6. 
Fastened to the head f4 as by a suitable fas 
tening means indicated at 7 is a housing 8 
preferably formed of cast aluminum or any other 
suitable material. 
what cylindrical construction with a bowl 
shaped configuration and is provided at its lower 
end with an annular flange 8a. 

For the purpose of Supporting within the hous 
ing 8, which is open at the lower end, a suit 
able reflector generally designated at 9 there 
are provided in accordance with the present in 
vention a plurality of resilient supporting means 
20 preferably formed of resilient strip material 
and fastened at intermediate points thereof to 
the housing 8 by the fastening means 2. These 
strips are disposed in spaced relationship in 
housing 8, preferably a minimum of three strips 
being employed. The portion of each resilient 
supporting strip 20 below the fastening means 
2 is arranged to be inherently biased toward 
the axis of the housing 8 and is furthermore 
provided with a horizontal shoulder portion 20a 
adapted to engage the lower periphery of the 
reflector 9. s 

This housing 8 is of some 
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4. 
As illustrated the reflector 9 is generally of 

inverted bowl-shaped configuration with an Open 
top and bottom. The opening in the top of the 
reflector 9 is provided so that the lamp SOcket 
6 and particularly the lamp associated there 

with, not shown in the drawings, may extend 
into the reflector. Preferably the reflector 9 
is highly resistant to both thermal and mechani 
cal shock. A specular reflecting surface is ap 
plied to the outside of the glass as indicated at 
22. This surface is applied at high temperature 
and under conditions which produce extreme 
cohesion between the metal and the glass. Pref 
erably the reflecting surface 22 comprises an 
aluminum spray which forms a molecular bond 
With the glass so that it is impossible to Sep 
arate the metal and glass by mechanical means. 
The reflector is further treated to give it resist 
ance to shattering from impact. In fact it has 
been found that such a reflector may be shot 
through several times with rifle bullets and still 
remain in place within the housing where it will 
continue to distribute the light with efficiency 
in spite of such damage. The extreme cohe 
sion between the specular surface and Outer Sur 
face of glass assures maintenance of its original 
high reflectivity. The reflecting Surface 22 is 
protected on the inside by the glass reflector 
9 and when cleaning the reflector 9 only the 

glass Surface is cleaned so that such cleaning 
in no way damages the specular surface which 
is protected by the glass. 

It will be apparent that the reflector 9 with 
its reflecting coating 22 may readily be removed 
from the housing 8 by merely deflecting the 
ledges 20a of the resilient supporting means 20. 
Also in accordance with the present invention 
the resilient supporting strips 20 are each pro 
vided with an extension 29b which is bent in 
somewhat of a V-shape so that the apex of the 
V engages an intermediate position of the re 
flector 9 to steady the same in its position in 
housing 8. The free end of the extension 20b 
is in sliding engagement with the inside wall of 
the housing 8. Consequently, the reflector 9 
is removably supported by the resilient members 
20 and is firmly held in position against dam 
age. 

It will be observed by examining Fig. 2 of the 
drawings that removal and replacement of the 
lamps can readily be accomplished by a suitable 
tool without touching any part of the luminaire 
except the lamp. The arrangement is further 
more interchangeable with the present open type 
reflectors to give the improved lighting. The 
luminaire is furthermore not affected by acids 
and alkalies normally found in the atmosphere 
of industrial localities and cleaning of the re 
flector 9 merely involves the cleaning of the 
transparent glass surface without in any way 
touching or disturbing the reflecting surface 22 
thereof. 
A modification of the luminaire described above 

is shown in Fig. 3 of the drawings generally des 
ignated by the reference numeral 25. This lu 
minaire 25 is provided with a somewhat differ 
ent type head 26 adapted to be supported by 
Suitable means. Disposed within the head 26 is 
a lamp receptacle 27 adjustably supported from 
Suitable Supporting members, one of which is 
shown at 28, which supporting members are in 
turn fastened to the head 26 as indicated at 
29. A Suitable skirt or housing 30 similar to 
the housing 8 is provided which is fastened 
to the head as by means of fastening means 
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3 extending through a peripheral flange 30d. 
The lower peripheral edge of the housing 30 

...is provided with the flange 30 b substantially 
identical with the flange 8a of the housing 8 
described above. Disposed within the housing 5 tor 9. 

. .30.5is a bowl-shaped reflector 32 having a re 
flecting surface-33 identical with that described 
in connection with Fig.2 of the drawings. The 
upper end of the reflector. 32 is provided with a 

... curved portion terminating in-an-outwardly ex 
tending-annularifange 3.2a. 

For the purpose of supporting the reflector 32 
in the housing 305there are provided in accord 

10 

- ance with the present invention resilient means 
34 in the form of resilient strips which are 
fastened at spaced points to the inside of the 
housing:30. As illustrated one end of each resil 

...ient strip 34, namely the lower end, is fastened as 
by means of suitable rivets or the like indicated at 
35 to the lower-end of the housing 30. An inter 
mediate portion of the resilient strip. 34 is also 
fastened to , the housing 30 as by means of the 
rivet 36. However, sufficient resilient material is 
permitted to exist between the rivets 35 and 36 
so as to provide the bowed portion 34a adapted to 
press against the outer surface of the reflector 32. 
The upper end of each of the resilient strips 34 
is provided with -a, free- end biased toward the 
axes of the housing 39, and head 26 including a 
hooked shaped portion 34b for engaging the ain 

...tular flange 32d of the reflector 32 in a manner 
apparent from Fig. 3 of the drawings. Prefer 
ably the hooked shaped portion 34b of each of 
the resilient strips 34 has a portion which ex 
tends closely adjacent the supports 28. So as to be 
'engageable by a suitable reflector removing tool 
in the form of airing adapted to be inserted in the 
space...between the supports: 28 and the annular 
surface of the upper end of the reflector'32. Such 
a bowl removing tool Would, in addition to the 
ring for manipulating the extensions of the 
hooked shaped portions 32b, be provided with a 
stopper. On the handlebeneath the ring to catch 
the bowl when released from the hooked-shaped 
portions 34b. With this arrangement it is ap 

: parent that not only can'the lamp be removed by 
a suitable tool, but in addition the reflector 32 
may readily be removed by means of a suitable 

... tool as described above, including a ring shaped 
50 member for actuating the ends of the resilient 

strips 34 and a stopper member for receiving the 
reflector when released from its resilient supports 
within the housing 30. 

;In Fig. 4. Of the drawings there is illustrated a 
partially-sectional view of the glass reflector 32 
shown in Fig.:3, of the drawings. It will be under 
stood that this.reflector is designed to reflect the 
light from therlamp (38 indicated by dotted lines 
in a predetermined.manner. The filament of the 
lamp-38, is effectively the light center, which light. 
center is designated by the reference numeral 3', 

... and all rays from the lan.p. 38 above this point 
will be controlled as indicated by the rays in Fig. 
4. Most of the reflected light...is projected at ap 
proximately 15. degrees below horizontal and all 
rays from the lamp filament above this angle. are 
controlled. The 15. degree, cut-off ray is so desig 
nated in Fig. 4 of the drawings. It should be 
noted that all reflected rays from points on the 
reflector below the light, center... are reflected at 
an angle of 15 degrees with the horizontal. From 
points on the reflector much above the light cen 
ter the rays are directed to clear the reflector 
edge or rim. This...control produces the natural 
symmetrical or circular:light patterns which are 

20 

6 
adapted to intersections, wide streets and the 
like. It will.be...understood that this is accom 
plished by properly shaping the contour of the 
reflector 32 or with reference to Eig. 2, theireflec 
It will be understood that, for lighting narrow 

streets at places other than intersections the light 
supplied in a direction perpendicular to the street 
is generally Wasted and undesirable. In accord 
ance. With the present invention there is illus 
trated in Fig.5: a reflector generally similar to 
that shown in Fig.14 but capable of transmitting 
most of the light in two beams. 180° apart. The 
reflector 40 comprises a glass reflector withia, 
'specular reflecting surface 4 ?identical with that 
idescribed in connection with Figs. 2, 3 and 4. As 
illustrated the reflector 40 comprises four sym 
metrical quadrants, each quadrant having its 
'wall portions arranged in a somewhat steplike 
configuration. For One half of the reflector the 
portions A-I-B, C-D, and F-G cause the light to 
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be directed in rays generally parallel to each 
other along the line designating the angle of 180° 
While for the portions E-F, H-I, and J-K the 
reflected light from the reflector surface 4t is 
directed in rays generally parallel to the line 
designating the angle zero-degrees. Preferably 
the portions A-B, C-D, F -G, etc., are para 
bolic elements. The single reflection rays are 
indicated in Fig.5 of the drawings. With the ar 
rangement shown in Fig. 5 there is substantially 
15 cut-off at Zero degrees and 180° and 25 to 30° 
cut-off at 90° and 270°. The vertical contour of 
the reflector. 40 is substantially identical with 
that of Fig. 4 of the drawings so as to provide the 

: desired control of lighting With reference to 15° 
below horizontal. Fig. 6 is primarily provided to 
show the construction lines for obtaining the con 
figuration shown in Fig. 5 of the drawings. It 
should be understood that in reflectors of the 
type shown in Figs. 5 and 6 of the drawings the 
best and most useful part of the reflector for pro 
ducing two directed beams of light is from 0 to 3 

, as shown in Fig.6 since light reflected from much 
is above this leaves at too steep an angle. 

It will be apparent that the reflector of Fig. 5 
iWould have to be molded and a fairly complicated 
configuration of the mold would be required. In 
Figs. 7 and 8 of the drawings there is illustrated 
a reflector 45 which can be constructed in a much 
simpler manner than the reflector 40 in Fig. 5 
but still produces satisfactory lighting up and 
down the street so as to produce two narrow fairly 
highly controlled beams 180° apart. In accord 
ance with the present invention the reflector 45 
of Figs. 7 and 8 is originally of substantially the 
Same configuration as the reflector of Fig. 4. The 
reflector is then heated to a sufficient extent to 
Soften the 'glass so that diametrically opposite 
points on the periphery of the reflector may be 
:pushed in toward the axis of the reflector to pro 
vide the Somewhat V-shaped side portions 45a. 
clearly shown in the Fig. 8 of the drawings. With 
this arrangement the light is controlled in two 
beams 180° apart in substantially the manner of 
the reflector of Fig. 5 of the drawings while em 
ploying a reflector of very simple construction 
from a manufacturing standpoint. 

It should be understood that the reflectors of Figs. 5,7 and 8 are adapted to be supported with 
in-housings-Such as 8 or 39 in exactly the same 
imanner as the reflectors f9 and 32 are supported 

75 

therein as described above. 
In order that a standard luminaire may be 

employed at all lighting sites while still provid 
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ing the controlled beams along narrow streets, 
there is illustrated in Figs. 9 and 10 a simple air 
rangement for obtaining, when desired, two nar 
row highly controlled light beams 180° apart. 
This is accomplished by employing the so-called 
'standard” reflectors such as 9 or 32 described 
above. As illustrated in Figs. 9 and 10 of the 
drawings a pair of snap-on reflecting members 
generally designated at 50 are employed which 
are provided with suitable clips 5 for engaging 
the peripheral flange such as 8a of the housing 
f8. These snap-on reflecting members 50 are 
arranged to be disposed at diametrically opposed 
points on the housing 8, in a manner so that a 
line interconnecting these diametrically opposed, 
points is perpendicular to the Street adjacent 
which the luminaire is supported. As illustrated 
each reflector 50 comprises a pair of arcuate re 
flecting surfaces 52 and 53 which are joined at 
a common vertical line 54. Preferably the re 
flecting surfaces 52 and 53 are specular reflecting 
surfaces and since they extend for a short dis 
tance below the housing of the luminaire Such 
as 8 they control practically all of the reflected 
light which as described above is projected at 
approximately 15 degrees below the horizontal. 
The reflectors 50 may readily be clipped into 
place wherever desired and replacement thereof 
for cleaning purposes is as simple as the replace 
ment of a lamp in an open type, reflector. 
In Fig. 11 of the drawings there is illustrated 

a Snap-on reflector 56 similar to the reflector 
50 described above employing a Stepped reflect 
ing Surface in order to produce the desired re 
flections while confining the unit 56 to a rela 
tively Small volume. This reflector 56 comprises 
an arcuate Supporting plate 57 which extends 
upWardly a sufficient amount So as to engage the 
arcuate inside Wall of a housing Such as 8 or 
30. Fastened to the arcuate plate 57 are a pair 
of extensions 58 for accommodating suitable 
clamping ScreWS for clamping the reflector 56 
to its associated luminaire. A stepped reflecting 
member 59 having a suitable specular reflecting 
Surface is fastened to the plate 57 as by the 
rivets 60. As illustrated the stepped reflecting 
member 59 is provided with the surface portions 
59a, 59b and 59c, the portions 59a and 59c pro 
ducing the desired reflection of the light rays. 

In view of the detailed description included 
above it is apparent that there has been provided 
an Open type luminaire which has great advan 
tages over the open type luminaires employed 
heretofore. It has the inherent characteristic 
of easy lamp removal which was a desirable 
feature of the open type reflector and yet it has 
the desirable light control feature of the expen 
Sive enclosed type of luminaire employed in in 
stallations where a large investment for lighting 
purposes is justified. Various means have been il 
lustrated for providing control of the light in 
beams 180 degrees apart for residential street 
lighting between intersections. The present in 
vention furthermore lends itself admirably for 
converting the present open type luminaires by 
merely supplying new housings and reflectors 
thereto in accordance with the present invention. 

It should be understood that the present in 
vention is not limited to the specific construc 
tions and arrangements described above and that 
changes and modifications may occur to those 
skilled in the art without departing from the 
Spirit and scope of the present invention. It is 
therefore, aimed in the appended claims to cover 
all such changes and modifications. 
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8 
What is desired to be secured by Letters Patent 

of the United States is: 
1. In a street lighting luminaire, a Supporting 

housing, a reflector adapted to be disposed in 
said housing and having an annular OutWardly 
projecting flange adjacent the upper end thereof, 
means comprising a resilient member disposed 
in Said housing and fastened to the lower end 
of Said housing so that the upper end of said 
member is biased toward the axis of Said reflector 
When Said reflector is positioned in said housing, 
and a hook-shaped portion on said upper end of 
Said resilient member for receiving said flange 
to removably support said reflector in said hous 
ing. 

2. In a street lighting luminaire, a supporting 
housing, a reflector adapted to be disposed in 
said housing and having an annular outwardly 
projecting flange adjacent the upper end thereof, 
means comprising a resilient member disposed 
in Said housing and having its lower end fastened 
to Said housing so that the upper end of said 
member is biased toward the axis of said reflector 
When Said reflector is positioned in said hous 
ing, and a hook-shaped portion on said upper 
end of Said resilient member for receiving said 
flange to removably support said reflector in 

: Said housing, said hook-shaped portion having 
an extension engageable by a tool thereby to 
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defect the upper end of said member against 
the bias to release said flange from said hook 
shaped portion for permitting ready removal 
of Said reflector from said housing. 

3. A lighting unit comprising, a rigid and gen 
erally bell-shaped housing, a reflector of fran 
gible material mounted within said housing and 
having an annular flange at one end thereof, 
a plurality of resilient deflectable members dis 
posed in Spaced relation about said reflector be 
tween Said reflector and said housing and at 
tached to said housing for resiliently supporting 
Said reflector in spaced relation to the inside of 
Said housing, and hook-shaped portions on the 
ends of said resilient members for receiving said 
flange, Said hook-shaped portions having ex 
tensions simultaneously engageable with a single 
tool for simultaneous deflection of Said members 
to cause release of said hook-shaped portions 
from said flange, thereby permitting ready re 
moval of Said reflector from said housing. 

4. A lighting unit comprising, a rigid and gen 
erally bell-shaped housing, a reflector of fran 
gible material mounted within said housing and 
having an annular flange at the lipper end there 
of, a plurality of resilient deflectable members 
disposed in Spaced relation about said reflector 
between said reflector and said housing and 
attached to said housing at the lower ends there 
of for resiliently Supporting said reflector in 
Spaced relation to the inside of said housing, and 
hook-shaped portions on the upper ends of Said 
resilient members for receiving said flange, said 
hook-shaped portions having extensions simul 
taneously engageable with a single tool for si 
multaneous deflection of said members to cause elease of said hook-shaped portions by said to 
thereby permitting ready removal of said reflector 
from said housing. 

A lighting unit comprising, a rigid and gen 
erally bell-shaped housing, a reflector of fran 
gible material mounted within said housing and 
having an annular flange at the upper end there 
of, a plurality of resilient members disposed in 
Spaced relation about the reflector between said 
reflector and said housing and attached to said 
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housing at the lower end thereof for resiliently 
supporting said reflector in spaced relation to the 
inside of said housing, and hook-shaped portions 
on the upper ends of said resilient members for 
receiving said flange. 

EDWARD H. YONKERS. 
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