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3,283,140
STREET LUMINAIRE
Charles H. Rex, Marblehead, Mass., assignor to General
Electric Company, a corporation of New York
Filed Oct. 24, 1955, Ser. No. 542,267
13 Claims. (ClL 240—25)

My invention relates to luminaires, and more particu-
larly to street or roadway luminaires of the enclosed type
including an upper bowl-shaped reflector and a lower
bowl-shaped refractor closing the mouth of the reflector.

It has heretofore been proposed to use a luminaire
having an ovate horizontal configuration. By disposing
such an ovate luminaire at one side of the road with its
larger end facing the road, the lower side portions of the
reflector may be arranged to direct a large portion of the
available light flux into a pair of main oblique reflected
light beams directed toward locations in opposite direc-
tions along said roadway. By ocombining a refractor
with such a reflector, it is possible to raise the main beams
of reflected light from a light source located a substantial
distance within the reflector and at the same time direct
into or toward the main beams a large proportion of the
remaining available direct and reflected light. By estab-
lishing the main beams at a low vertical angle and raising
them by refraction, a wide vertical solid angle of light
flax may be directed into the main beams and the cross-
sectional area of a main beam as it leaves the refractor
may be increased for advantages such as larger brightness
areas.

In such arrangements, the light may be obtained from a
concentrated filament source such as provided by an
incandescent lamp or from an elongated light source such
as provided by the arc of a mercury arc lamp. In each
case, the optical system may be designed with regard to
the geometric center of such a light source, and where an
elongated light source is employed, this has been posi-
tioned -horizontally to the roadway surface. The candle
power and lumen output from a mercury lamp arc is high-
est at angles perpendicular to the lamp axis with compara-
tively little light being obtained from the ends thereof.
With a horizontal location of such.a mercury lamp in the
Juminaire, double reflection may be required from the re-
flector thereof. This is because alarge proportion of the
light from: a horizontal elongated light source is necessarily
incident on the street-side or front surfaces of the reflector.
Consequently, the light reflected from the street-side sur=
faces of the reflector cannot be directed toward the far
side of the roadway pattern without being reflected again
from a reflector section located at the house-side or rear
of the reflector. Furthermore the prismatic areas of the
refractor have been comprised so-as. to handle both the
reflecting light ‘and light obtained directly from the light
source. This complicates the design of the luminaire and
does not make the most effective and efficient use of the
Light froem the light source.

In many Juminaires heretofore proposed, the arrange-
ment of parts is not conducive to ease in installation or
servicing of the luminaire. Furthermore, any particular
luminaire may be lacking in flexibility in that it may not

be suitable for controlling the lateral light distribution to a

roadway in accordance with the varying widths of the
roadways to be lighted.

Accordingly, therefore, it is a general object of my in-
vention to provide a new and improved street or roadway
luminaire for side-of-the-roadway mounting having im-
proved optical performance resulting from better light
control of an elongated light source ‘which places more
light within the pattern of the roadway.

It is also an object of my invention to provide a
luminaire having its elongated light source tilted up toward
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the roadway at an acute angle to make better use of the
candle power and lumen output of mercury arc lamp
which is highest at angles perpendicular to the lamp axis
and having the dower edge of its reflector terminating in
a plane which is inclined up toward the roadway for im-
proved use of the rear portions of the reflector for direc-
tion of light to the roadway whereby better use is obtained
from the shielding opaque cut-off of the reflector edge
and advantageous use is made of the shielding action ob-
tainable from light depressing prisms.

It is another object' of my invention to provide a
luminaire in which different reflectors may be readily sub-
stituted one for the other incombination with the same re-
fractor to provide a wide variety of street lighting applica-
tions having different lateral widths of distribution extend-
ing at different transverse distances across the roadway.

Additional objects of my invention will become appar-
ent from the following description of embodiments there-
of. .

For a better understanding of my invention and a fur-
ther appreciation of its various objects and advantages,
reference may be had to the following detailed specifica-
tion taken in connection with the accompanying draw-
ings in which FIG. 1 is a side view of my luminaire with
the casing and reflector thereof shown in section; FIG. 2
is a perspective view of the casing-reflector assembly as
viewed from below with the refractor removed; FIG. 3 is
a partial view, principally in section, of a luminaire having
an electromagnet for controlling the long arcs of certain
mercury arc lamp; FIG. 4 is a fragmentary view showing
how the electromagnet of FIG. 3 is permanently wired
into a combination terminal block and lamp socket pro-
vided with three terminals; FIG. 5 is a view showing the
unmodified candlepower - light ~distribution curve with
respect to the roadway from a tilted mercury arc lamp
such as shown in FIG. 1; FIGS. 6 and 7 are respectively
plan and side views of the refractor of the luminaire in-
dicating the prisms thereof and the separate functional
areas into which these prisms are divided for light con-
trol purposes; FIGS. 8, 9, 10, and 11 are light diagrams
showing the manner in which the light from the source is
controlled by the reflector in order to obtain a Type III
A.S.A, light distribution; FIG. 12 is a light diagram show-
ing the reflector contour for Type 11 A.S.A. light distribu-
tion when using a substitute reflector for the one shown
in FIG. 9; FIGS. 13 and 14 are roadway pattern diagrams
scaled transversely of the roadway plan in multiples of

‘the mounting height (M-H) of the luminaire for Type II

and Type III light distributions respectively; FIGS. 15
and 16 are respectively candlepower and light distributing
curves for Type II and Type III light distributions and
show the manner in which a-constant direct light source
beam is combined with reflected light beams -of different
lateral angularly for obtaining the Type II and TII distribu-
tions required; FIGS. 17 and 18 are light diagrams ex-
plaining the prismatic redirection of light received directly
from the light source; and: FIG. 19 is a diagrammatic view
of roadway light patterns for Type II and Type III light -
distribution.

The mechanical construction of my luminaire includes
an ovate bowl-shaped casing enclosing a snap-in reflector
and a bowl-shaped refractor which closes the mouth of
the casing. .

As previously noted, the candle power and lumen out-
put from a mercury arc lamp arc is highest at angles per-
pendicular to the lamp axis with comparatively little light
near the ends of its axis. If the lamp axis is positoned
horizontally and transversely to the roadway, an approxi-
mately equal amount of light would be delivered to the
house side and street side of the roadway. But less light
is wanted on the house side and more lamp light is needed
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on the street side toward the pavement center line. To
obtain this desirable asymmetry and more efficient street
side use of downward direct light from the lamp, the axis
of the light source in luminaires constructed in accord-
ance with these teachings is tilted up toward the roadway
by about 10° to 20° in a plane transverse to the roadway
and the rim of the reflector associated therewith is also
cut off in a plane tilted up by about 10°. The upwardly
directed light from this up tilted light source is controlled
by a reflector which directs reflected light through a refrac-
tor toward the roadway.

The reflector is contoured along its sides to provide
‘main beams of reflected light which are directed downward
through the mouth :of the reflector and below the light
source at lateral angles predominantly along and across
the roadway pattern to prismatic reflected light beam areas
on the opposite sides of the refractor which lift the light

beams by about 15° when the beam portion of reflected -

light has an angle of about 60°. The lateral angle of this
reflected light may be varied by using different reflectors
which, for example, produce light beams at 75° lateral
for Type II light distribution and at 65° lateral for Type
‘M1 light. distribution. The lateral angles of these re-
flected light beams, as determined by the reflector used,
supplement the light source beams redirected from' the
light source by the remaining areas of the refractor to
determine the width and direction of light distribution to
the-roadway. The reflected light beam elevating prisms
of the refractor are designed for acting on the reflected
light ‘and the remaining prismatic areas of the refractor,
which receive little or no reflected light, are designed for
light directly incident thereto from the light source.

As previously noted, the mouth of the reflector is in-
clined to the roadway in the same direction as the elon-
gated light source. This results in a lower angle of shield-
ing on the house-side of the luminaire to vertical angles
such as 70° without lowering the 75° vertical angle of
-maximum candle power supplied by the reflected light
beams. Inclination of the elongated light source and of
the reflector and refractor also facilitates control of the
light distribution for reduction of the adverse effects of
disability or veiling glare.

In a transverse across-the-road vertical section through
the luminaire, hereafter known as the vertical median
plane, most of the light from the inclined elongated light
source is transmitted through the refractor without ver-
tical prismatic action. There :are, however, prisms on
the upper. front portion of the refractor which depress
direct light incident thereto downwardly to the roadway.
These prisms occupy a visor-shaped area wrapped around
the entire upper front portion of the refractor for shield-
ing and build up of light along the far side of the road-
way pattern.. On the house side. of the refractor immedi-
ately behind the areas thereof which intercept the main
beams of reflected light, a band of wrap-around prisms
may also be provided for deflecting light incident thereto
to the roadway. In this same median plane, coatrol of
upward light from the light source is obtained by deflec-
tion across the roadway largely without the aid of prismatic
control. The reflector contour proportions of the light dis-
tribution toward the center and far side of the roadway.
FElliptical transverse top sections of the reflector distribute
light along longitudinal roadway lines between locations
where the maximum candlepower of the reflected light
beams impinge on the roadway. The desired pavement
‘brightness along the far side of the roadway is obtained
in part by the three dimensional twist contouring in this
upper portion of the reflector in combination with pris-
.matic control by the refractor.

Referring to the drawing, and in particular to FIGS. 1
and 2 thereof, my luminaire comprises an ovate bowl-
shaped casing 1 housing a detachable ovate bowl-shaped
reflector 2 and supported by a bracket 3 at its rear or
house side end. - This bracket 3, commonly referred to as
a slipfitter; is provided with a pipe socket 4 for mounting
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on the end of a support pipe, a portion of which is shown
in FIG. 2, to which'it is attached by a locking screw:5
which is threaded in and passes through the side wall of
the slipfitter. Top and bottom develing screws 6 and 7,
which also pass through the side wall of the slipfitter, are
provided for leveling the luminaire on its support mem-
ber. The longitudinal support axis of the pipe socket:4
of slipfitter 3 is inclined at an angle of about 10° with the
rim portion of casing 1 located aboutf the open-mouth
thereof and a projection of this support axis passes through
the elongated light source 8 of a mercury arc lamp 9
which is mounted in a lamp socket 10 attached to the
lower bottom rear portion of casing 1.. . This lamp socket
10 is positioned in the casing 1 so that the longitudinal
axis of the elongated light source 8 is tilted up toward the
roadway at an angle of about 20°. In order that the
angles of tilt above-described may be obtained, the casing
1 is provided with a leveling pad 11 at its top which has.
a surface parallel to the support axis of the slipfitter 3.
By placing a spirit level on the top surface of the leveling
pad 11 and adjusting leveling screws 6 and 7, the desired
angularity of the rim portion of the casing and of the

‘Jongitudinal axis of- the -lamp may be obtained with

accuracy.

The reflector 2 is provided with a rim portion which
fits within the rim portion of casing 1. It is held in place -
in the casing by oppositely. disposed support brackets 12
which are attached to the inside surface of casing 1 near
the open mouth thereof. = These support brackets -are
notched at their projecting edge portions to engage project-
ing portions of the flanged 1im of reflector 2. These
notches are at an angle in order to secure a snubbing en-
gagement with the flanged portions of the reflector lo-
cated therein when the reflector is held in its adjusted
position by a spring clip 13 which engages the front edge
portion of the rim of reflector 2 and isimounted on the
lower inside surface of the front portion of casing 1.” The
reflector 2 has a cutaway portion at its rear end to provide
a passageway for the lamp 9 which projects into its cavity
and for affording access to the terminals of the socket 10

for the lamp without removing the reflector from its po-

sition in :the casing. The construction of the reflector
and its mounting in casing 1 is such that it may be re-
moved from the casing by releasing spring clip 13 and
rotating it to-clear lamp 9 without removing the lamp from :
its socket. Wiring access holes extending through the
slipfitterat the bottom of its socket.4 and through the casing
1 in register with the pipe socket of slipfitter 3, are pro-
vided for the lead-in wires which are connected to the
terminals of lamp socket 10 for supplying electric cur--

“1ent to lamp 9. - Glass wool or other suitable packing may :

be employed at the bottom of the pipe socket in the slip-
fitter for. preventing the entrance of foreign -substances
into the luminaire through these holes provided for the
supply wires. ,

The reflector 2 may be made of aluminum or an alloy
thereof and its inside reflecting surface is provided with a
high specular finish. Its configuration will' be described
below in connection with FIGS. 8 to 12 inclusive.

The open mouth of the casing 1 is closed by an ovate
bowl-shaped glass- refractor 14 which is ‘mounted in a

‘holder 15 which engages the rim portion of the refractor.

This holder is of split ring construction and is provided
with a clamping screw arrangement 16 to accommodate
variations in rim sizes of different refractors.: The holder
is hinged at its house side by means of a steel pin 17 which
forms a part thereof and rests in a hooked portion-18 of
the casing 1 to provide a pickoff hinge connection between

‘the casing 1 and the holder 15. The front end of the

holder 15 is provided with a projection which is engaged
by a roller latch 19 on the front outside edge portion -
of casing 1 when the refractor is in its closed: position.
The holder 15 is so constructed that the rim edge of re-
fractor 14 rests' directly against'a gasket 20 ‘which .is
cemented to or otherwise attached to the rim portion about
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" the open mouth of the casing 1. Latch 19 may be made
adjustable so as to obtain a tight seal between the rim
of refractor 14 and gasket 20 mounted on the rim por-
tion of casing 1. :

As shown in FIG. 1, the refractor 14 is provided on its
external surface with bands of wrap around prisms which
are employed for light control. - These prisms occupy a
visor-shaped area 21 at the front end of the refractor and
a band area 22 a slight distance behind the light center of
the arc 8 of lamp 9. As will be seen below in connection
with FIG. 8, practically no- reflected light is directed
through the visor-shaped area 21 of light depressing
prisms, and this area acts almost exclusively on light
radiating directly from the light source. ' The importance
of this visor-shaped area . will be discussed more fully
in connection with FIGS. 17 and 18, which show the
prismatic action on the light-emanating directly from the
source. The other external surfaces of the refractor,
shown in FIG. 1 as being smooth may be provided with
small ripples which are generally vertical in direction and
have no definite pattern anywhere on the refractor surface.
The-internal surface of the refractor, except at the very
front portion thereof, is provided with prisms; the nature
and’ extent of which will be -described in detail below
principally in connection with. the ‘disclosure in FIGS. 6
and 7 of the drawing. The very front internal surface of
the refractor may be provided with a plurality of vertical
flutes which are employed for light diffusion purposes as
are the ripple areas on the external surface of the refrac-
tor referred to above.

As shown in FIG. 3, the length of some lamps 23 used
in my luminaire may. require magnetic control in order
to prevent excessive bowing of the long arcs thereof
which may be six inches in length or-longer. “As shown
in FIG. 3, the desired magnetic control is maintained by
mounting an electromagnet 24 on the top inside surface
of casing 1 in the desired location above the lamp. A suit-
able opening may be cut through the top wall portion of
refiector 2 in order to accommodate this electromagnet as
shown in FIG. 3. In order to provide a convenient wiring
in of the lead conductors 25 of the electromagnet, a com-
bined terminal block and lamp socket 26 may be provided.
The arrangement is diagrammatically illustrated in FIG. 4
in which the leads 25 to the field winding 27 of the electro-
magnet 24 are connected to ‘terminals:28 and 29 of a
combined lamp socket and terminal block. The lead in
wires to the luminaire may then be connected to terminals
28 and 30 of the terminal block portion of the lamp socket
thereby connecting the lamp circuit and the electromagnet
field winding circuit in series with one another since ter-
minals 29 and 30 are respectively connected to the ter-
minals of the lamp when the lamp is in the socket portion
31 of the combined terminal block and lamp socket illus-
trated.

The glass refractor of my luminaire is shown in-detail
in FIGS. 6 and 7. - It is symmetrical on opposite sides. of
the vertical median plane.
prism areas previously described in:connection with the
description of FIGS. 1 and 2, the interior surface of the
refractor is provided with several areas of prisms for con-
trolling light incident thereto and transmitted through the
walls of the refractor. The refractor curvatures are such
as to facilitate its easy removal from the mold in which it
is formed. Consequently, a large amount of-its surface
is formed of spherical or near spherical ‘areas. Overall,
however, the refractor is ovate along horizontal sections
and its large end faces the roadway.

One of the features of my invention is the sectionalizing.

of the refractor prisms into functional areas coordindted
with the reflector contouring so that-the reflected light
is largely confined to areas A ‘and t0 some extent to
areas B shown in FIGS. 6 and 7 of the drawings. The
prisms in the A areas, which may be designated as the
reflected light beam sections, provide a vertical concen-
tration of the incident light from the reflector. The light
therefrom supplements that from areas D, E, G and H,

In addition to the external’
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which may be designated as the light source beam Sec-
tions, to provide well formed beams of maximum candle
power.: With proper concentration and uniform upward
lift from the prisms in the A area, the lateral width of -
light distribution in the cone of maximum candle power
is varied from Type II to Type HI A.S.A. American Stand-
ard-Practice for Street and Highway Lighting, by change
of the incident light from the reflector. ‘That portion
of the light source beam from areas B, C and the front
portion of areas D and E shown in FIGS. 6 and 7 of the
drawings properly supplement the light distribution along
the far sidé of the roadway.

Areas A in the lower, predominantly-street-side ‘por-
tion of the refractor includes prisms which lift and ver-
tically redirect the incident reflected light beam. The -
major portion of the prisms in this area uniformly lift
the reflected light by about 15°.. The principal concentra-
tion of reflected light varies through vertical angles of
59°, 60°, and 61°, depending upon the vertical angle
required, at various lateral angles, for light concentra-
tion along the generally longitudinal roadway pattern.
Although areas A are provided primarily for the redirec-
tion of the reflected light beam, it is apparent that the
incident light -from the source F, is correspondingly re-
directed as may be seen from the vertical section dia-
gram FIG. 10. It is to be noted that the prismatic con-
figuration in the reflected light beam areas A described
is such as to redirect the incident reflected light beam
vertically without substantially- altering its lateral angles
of direction. It will be seen later, principally in connec-
tion with FIGS. 9, 12, 15 and 16, that the forward lateral
angles to which the reflected light beams are.directed are
dependent principally upon the particular reflector em-
ployed. - The subdivision of the refractor into light source
beam areas and reflected light beam areas as described per-
mits the substitution of different reflectors which vary the
lateral angles of the reflected light beams. By selecting
the proper reflector, the light source beams may be
supplemented to provide a combined beam of maximum
candle power with different desired candle power distri-
butions, such as the ASA Types II and HI shown in
FIGS. 15 and 16.

Along the bottom keel portion of these A refractor
areas the prismatic lifting action is somewhat modified
for increased efficiency in redirecting the low-angle light

from the source F; and from the upper regions of the

reflector such as those adjacent to section XX shown in
FIGS. 9 and-12. The predominant prismatic redirection
is along the roadway longitudinally with less lift in direc-
tions transverse the roadway. This is in accordance with
the longitudinal outline of ‘the road pattern.

The prisms in areas B are similar to those in areas A
except that" the lifting redirection of incident light (re-
flected and from the source), is tapered down from 15°
to 0° at the locations indicated by the 15°, 10°, 5° and 0°
lift lines. For example; the 15° lift line represents the
demarcation between sections A and sections B -and’ des- .
ignates-the uppermost positions on the refractor at which
prisms may provide 15° lifting redirection without: lift-
ing the light from the source F; beyond the street side
line on the roadway pattern FIGS. 13 and 14.

In areas C the visor-shaped area of light depressing
prisms above the 0° lift line serves a. similar purpcse.
Here depressing prisms lower. the incident light to fall
within the roadway pattern to the extent practicable.

In the D, E, G, and H areas of the refractor, the prisms
are primarily -designed for direct light from the source
F,. 1In areas D the lifting of direct light is purposefully
limited to keep the light from the source Fy largely within
the roadway pattern. In areas E the lifting action may
exceed 15°, since those portions. of the light source beam
which are incident on areas E strike the refractor at lower
vertical ‘angles than those portions incident on areas D.
Consequently, a greater lift may be given to the light
incident on areas E without directing it beyond the road-
way pattern. FIG. 10 illustrates that the lifting action
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of the prisms in these light source beam sections increases
with depth of the reflector from as little as 5° or 10°
in the uppermost portions to above 20° in the lower

regions of the direct light beam section. A limiting factor

on the amount of lift obtainable in the lower regions of
the light source beam sections is the greatest angle of
prism faces which ‘will permit the refractor to be with-
drawn from its mold.

The nearly vertical demarcation line between areas G
and the adjacent areas A represents the boundary between
the reflected light beam sections and the areas at the
rear of the refractor which are clear of reflected light,
including the divergent light from the front of an ex-
tended light source such as the arc of an El mercury
lamp shown with light center at F;. The limitation of
reflected light  forward of ‘this demarcation line is a
feature of the reflector, as will be seen. It makes possible
prisms on the house side of the refractor efficiently con-
structed to redirect light from the single light source
toward the near side areas of the roadway pattern, near
the curbline. Areas G may also be provided with external
prisms as shown. The combined prismatic.action on
light in areas G is lateral toward the roadway as well as
upward toward the outer extremities of the road pattern.

Even without the aid of the external prisms at areas G, -

the internal prisms, because of their slope, accomplish
a certain amount of lateral redirection in addition to the
lift which they provide.

FIGS. 17 and 18 show additional explanation of the
prismatic redirection of light from the source F; provided
by the refractor.
ward into the refractor at horizontal section:32—32 as
located on the side elevational view of FIG. 18.  Refer-
ring to FIG. 17 and starting at the left, note the designa-
tion of ‘depressing prism action toward the ‘street side
of the refractor where section 32—32 intercepts the de-
pressing visor-shaped prismatic area. Proceeding in
FIG. 17 from left to right, note that the prismatic vertical

lifting action is limited to 7° at 45° lateral and 12° ver-:

tical at 60° ‘lateral. At the light source beam lateral
angles such as 73° and 95° the desired lifting action is
in the order of 15°. It will be noted that toward the
house side of the refractor at typical positions 33 and 35
the examples of lateral redirection are shown with and
without external prisms.

In FIGURE 18, it may be seen that:the visor-shaped
area of light depressing prisms occupies an area on the
street side of the refractor bounded by two planes. The
one plane defines the upper boundary of the refractor,
while the other is an inclined plane defining the lower
limit of the visor-shaped area.. The latter inclined plane
is perpendicular to the vertical median plane of the
luminaire and, when extended, intersects the light source
at its center F;. As a result of this configuration, the
projection of the lower limit of the visor-shaped area on
the roadway plan is substantially a straight line extend-
ing longitudinally of the roadway and on the opposite
side. thereof. = Because .the visor-shaped prism area is
formed of light depressing prisms, the light passing there-
through is redirected almost completely within the road-
way pattern. The two rays. indicated as impinging on
the visor-shaped area at 59° vertical angle and at 67°
vertical angle are shown redirected downward at about
the same 50° angle by the depressing prisms.

In -order to accomplish the redirection:of these two
rays at about the same angle, it is desirable to vary the
depressing action of the prisms in the visor-shaped-zone
by increasing the slope of the prism face with elevation
in the zone. Above a certain line, however, further in-
creases in the slope of the prism face would prevent: or
at least impede removal of the refractor from its mold.
Hence, the higher angle ray incident from the light source
at 77° is redirected downward by approximately 7° to
a comparatively high vertical angle of 70°. Very little
light is wasted beyond the opposite side of the roadway,

FIG. 17 is a top view looking down-
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however, since the light flux passing through the upper-
most regions of the visor-shaped ‘area is such a small
amount of the total light flux through this area. This
is a direct consequence of the characteristic candle power
distribution from elongated light sources, such as mercury
arcs. The light flux within a given incremental solid
angle at the higher angle, such as 77° vertical, is signif-
icantly less than the light flux 'in an equivalent solid
angle at 59° or even 67° vertical. The comparatively
small angle of light directed at high angles beyond-the
roadway pattern does not significantly affect the rectangu-
lar pattern of light cast by the luminaire on the opp051te
side of the roadway

It will be seen in. FIG. 18 that.the inclined plane de-
fining the bottom boundary of the visor-shaped area of:
light depressing prisms is inclined at an angle of 58° from-
the vertical and that the prisms are formed .along planes
parallel to the said inclined plane.

Several sections of the reflector of my luminaire have
been shown in FIGS. 8 to 12 inclusive which, in addition
to the disclosures. in FIGS. 1 and 2, present the configura-
tion thereof.. It has like portions on opposite sides of
the vertical median plane, and an optical center- which
is positioned eccentrically to the rear in this vertical
median plane and above the rim- portion thereof and the
light reflected from its side portions through-its mouth.
Each side portion of the reflector is indented along longi-
tudinally spaced apart parallel lines generally perpendicu-:
lar to the roadway to provide a plurality of adjacent areas
each of which has a vertical contour which along a
section through the reflector is generally parabolic for
a substantial distance in from the rim of the reflector
with foci at :its optical center and axes downwardly
sloping- at angles of about 60° to the vertical as shown
in FIG. 10.- Each of these areas is elliptical in hor-
izontal contour with a sharp change in the direction of:
light . reflected from -adjacent areas at each of the. in-
dentations. The elliptical surfaces of these -areas: on
each side ‘of the :reflector have, as shown in FIGS. 9
and 12, a common focus at the effective center of the
light source and conjugate foci spaced lengthwise of the
reflector to provide distributed beams of reflected light:
which overlap one another and :define a main reflected
light beam from each side surface of the reflector directed
along and across the roadway. pattern at lateral. angles:
principally between 45° and 80°." The top portion of the
reflector directs light  from its optical center downward
and forward and is generally of elliptical contour in ver-
tical and horizontal sections with a principal focus at:
the effective center of the light source and conjugate foci:
spaced from and about the light source. The end por-;
tions of the reflector are elliptical in horizontal sectional
contour and in vertical sectional contour as well. - The
vertical sectional contour changes to a parabolic form,
however, at the sides of the end portions. The rear end
portion of .the reflector directs light- downward and
forward through the mouth of the reflector and the front
end portion thereof directs light downward and to the rear
through the mouth of- the reflector.: In some arrange-
ments the elliptical sections referred to may be so flat.
as to approximate parabolic sections and such parabolic
sections may be substituted without departing from my
invention.

FIG. 8 shows a Type III reflector contour in section
X—X transverse the roadway as shown in FIG. 9.. Pro-
portioning of light control is as indicated with large ellip-
soid and paraboloid sections toward the rear of the re-:
flector for build up of reflected- light at vertical: angles:
such -as 50°, 45° and 40°. These portions merge into
smaller ellipsoid sections at  angles. closer to-the vertical:
such as 25° and 30°. These angles have been identified
on the drawing. .

It will be noted that sections of the reflector which
direct light at the higher more important 40-45° angles
receive a larger percentage of the principal light distribu-.



3,283,140

9

tion from the tilted lamp arc than would be the case if
the arc were horizontal with the maximum candle power
from the arc directed toward the 35° section. Also it
should be readily apparent that there is a minimum of
light lost due to the opening in the reflector for the lamp
base, socket, and access to wiring terminals.

Forward toward the front of the reflector, it will be
noted that the ellipsoid sections are still smaller to mini-
mize the reflected light directed downward and at small
angles with respect to the vertical toward the house side
of the luminaire. ‘The relatively small-amount of light
from the tilted lamp arc toward this portion of the re-

flector also contributes to this proper proportioning of

the light from the reflector. The front lower portion of
the reflector is contoured to direct the light toward the
house side at highest practical angles with due considera-
tion for contour which may be readily formed. The di-
rectional control is favorable to the optional use of a de-
flector on the house side of the luminaire as indicated in
dotted lines in FIGS. 8; 9 and 12 which could redirect
light to the street side at suitable ‘angles. The light
concentration from: the front of the reflector may also
be. utilized with special prisms for shielding or for de-
sired lateral or vertical redirection upward, downward or
outward.

The refractor 14 shown in FIG. 8 is in long axis sec-
tion. * The usefulness of the depressing prisms in con-
serving the divergent reflected light from an E1 arc to the
roadway is readily apparent from the dotted ray shown
as emanating from the rear of the arc.

The upper portion of FIG.: 9 shows the reflector con-
tour for light control to produce Type HI lateral width
of light distribution. - The reflector contour is in hori-
zontal - section. S—S located as shown in FIG. 8 below
the lamp light center F;. The lower portion of FIG. 9
shows an outline of the refractor on the lower opposite
side of the long axis of the luminaire. .

Features of the reflector contouring are as indicated
on the diagram. The lateral contour. is ‘generally ellip-
soidal. Typical thereof is that elliptical surface desig-
nated by :its focal points F;, Fp in the drawing. Light
from source F; is directed through a lateral angle extend-
ing from 80° to 45° lateral. * This ‘centers the reflected
light at a lateral angle of approximately 6215°. 'The
very slight-inclination of the prisms in the front portion
of areas ‘A of the refractor results in an unsubstantial re-
direction of the reflected light beam laterally to approx-
imately 65° and lifts it by about 15°." Vertically the light
is ‘concentrated by the paraboloidal vertical contour of
the lower portion of the reflector as shown in FIG. 10.

FIG. 10 shows a vertical section through the reflector,
light center, and refractor ‘in a vertical plane at 80° lat-
eral as indicated at-R—R in FIGS.'9 and 12. The sec-
tionalizing of the refractor into light source beam areas
D and E and refiected light beam areas A is readily ap-
parent.. Also note the paraboloidal vertical section Y—Y
(also shown in FIG. 8) of the lower portion of the re-
flector providing the vertical concentration of reflected
light into the reflected light beam areas A of the refractor
in avoidance of the light source beam areas such as D
and E.” Above the top of this paraboloidal section, Y—Y
a merging -area connects this portion of the reflector with
the inclined plane light section at Y-W shown in FIGS.
8 and 11. The reflector and lamp bulb-section in FIG. 11
is shown in projection which is normal to the plane which
is inclined at 45° along the line Y-W as shown in FIG. 8.
This section of the Type III reflector redirects the light
from the source F; toward the center of the roadway
largely along the 1 MH longitudinal roadway line shown
on the road plan of FIG. 14 for the distance as designated
from T to point Q. Point Q corresponds to the light ray
from the lower portion of the inclined plane YW. This
light in various sections of the upper portion of the re-
flector is properly merged with that from the reflected
light beam area Y—Y of the reflector shown in FIG. 10.
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The lateral spread of 45° to 80° light from this reflected
light beam area is shown on the road plan of FIG. 14.
The principal lateral concentration, FIG. 14, is at lateral
angles of 60° to 65° in order that this light, after pris-
matic action on the part of the refractor, provide a well
formed beam with maximum candle power at 65° lateral
as shown in FIG. 16.

Referring to FIG. 11, it should be noted that the ellip-
soidal lower portion of this reflector identifiable by its
focal .points F;~Fy has a longer focus of light flux than
the adjacent ellipsoid F;~Fy;. . Hence a larger solid angle
of light flux from the source F; is directed along ‘and
across the roadway area Q-T as seen in FIG. 14. The
increase of light with distance from points along the
transverse such as T along longitudinal lines to points
such as Q is an important feature of the reflector result-
ing in a larger proportion of the available light falling
within the roadway pattern. It is also important that
this build up be gradual and free from peaks which will
cause pavement brightness streaks and striations.

A further feature of the light control shown in FIG. 11
is the avoidance of reflected light interception by the arc
tube such as that jn an E1 lamp with light center at Fi.
This is an important feature in obtaining maximum light
output efficiency. - As shown in FIG. 8 other inclined
plane light reflection sections in the upper area of the
reflector are merged with other lateral light source beam
areas. The mearly vertical sections in ‘the latter beam
areas of the reflector could be ellipsoidal, flat, or hyper-
boloidal. The lateral sections could be paraboloidal, flat
or hyperboloidal.

The forward inclination of lamp axis and features of
reflector and refractor control of light distribution re-
duce the adverse effects of disability - or veiling glare.
This glare is most severe at near-side-of-roadway loca-
tions, where the angles at the driver's eyes are relatively
small ‘between the driver’s line of sight along his roadway
path and the luminaire glare sources.. Points M on FIGS.
13 and 14 indicate the Iower angle shielding or depressing
of the near curb light to vertical angles such as 70° with-
out lowering the 75° vertical angle of maximum candle
power shown at points N. ’

FIGS. 15 and 16 show illustrative examples of Type II
and Type III lateral light distribution in the cone of maxi-
mum candle power that may be obtained by control and
proportioning of the reflected light. In FIG. 15 the com-
bined lateral light distribution lobe designed A and E is
the summation of candle power in the maximum cone
from the reflected light beam portion of the luminaire
designated A in this diagram plus that from the light
source beam designated E. The proportioning is such
that the lateral angle of maximum candle power from A
and E is at 77° in the cone of maximum candle power
which in this example is at 75° vertical as shown at the
right of FIG. 15. :

The lateral width of A and B light distribution in this
example is shown as 25°. This corresponds to the pre-
ferred lateral width of light distribution for Type I in
accordance with the A.S.A. American Standard Practice
for Street and Highway Lighting adopted in 1953.

Referring to FIG. 16, it will be noted that the light
source beam candle power lobe designated E is about the
same s the corresponding E lobe in FIG. 15. This light
from the refractor prisms acting upon impinging light di-
rect from the source is practically unaffected by the re-
fiected light. The reflected light beam candle power dis-
tribution lobe A in FIG. 16 with maximum, at 65° lateral
in the cone of maximum candle power results from. the
refractor prisms acting upon the light from a different re-
flector for Type I lateral width of light distribution.

The lateral distribution A and E representing a sum-
mation of the candle power E plus A in this example has
maximum candle power at 70° lateral with a lateral width
of 40° as preferred in the A.S.A. practice referred to
above.
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FIGURE 19 shows the light patterns produced on the
roadway for Type II and Type III light distributions, sub-
stantially in accordance with the above mentioned A.S.A.
Standard Practice.- As is seen, the light pattern on the
horizontal plane of the roadway in each case. occupies
a generally oval area which is elongated in the direction
of the roadway.

While I have described preferred embodiments of my
invention by way of illustration, many modifications will
occur to those skilled in the art, and I, therefore, wish
to have it understood that I intend in the appended claims
to cover wall such modifications as fall within the true
spirit and scope of my invention.

What I claim as new and desire to secure by Letters
Patent of the United States ds:

1. In a luminaire adapted to be positioned at one side
of a roadway, an ovate bowl-shaped reflector having its
rim portion terminating in a plane inclined up and toward
the roadway at an angle of about 10°, an elongated light
source supported in the cavity of said reflector and tilted
up and forward to the roadway at an angle of about 10°
to 20°, said reflector having oppositely disposed side areas
of connected ellipsoidal sections which reflect light at
lateral angles of about 80° at their front portions and
at lateral angles as low as 45° at their rear portions and
which have their principal foci at the light center-of said

light source and conjugate foci spaced lengthwise of the-

reflector, said ellipsoidal areas being parabolic in vertical
contour with foci at said light center and axes at 60°
to the vertical and said reflector also having large ellip-
soidal and parabolic sections at the rear of its top area
for reflecting light at angles decreasing forwardly from: 50°
to 40° and smaller ellipsoidal areas at the front of its top
area for reflecting light at angles decreasing from 30°
- to 25°.

2. In a luminaire adapted to be positioned at one side
of a roadway, an ovate bowl-shaped refractor having its
mouth facing upwardly and lying in a plane inclined up-
wardly toward the roadway at-an angle of approximately
10° from the horizontal, said refractor being symmetrical
about a vertical median plane transverse to said roadway
and having a light center above said mouth and in said
median plane and eccentrically to the house side of the
refractor, said refractor having a visor-shaped area of
light-depressing prisms on the street side thereof, said visor-
shaped area extending from the top street-side edge of said
refractor downward to a line defined by the interception
by said refractor of an inclined plane passing through said
light center toward said roadway at an angle of approxi-
mately 58° from the vertical and perpendicular to said
median plane, said light-depressing prisms being formed
along planes parallel to said inclined plane.

3. In a luminaire as set forth in claim 2, said refractor
having a band area of wrap-around external prisms a
slight distance behind said light center and arranged to
deflect light incident thereto from said light center to the
roadway along and adjacent the curb line..

4. In a luminaire adapted to be positioned at one side
of a roadway, an ovate bowl-shaped refractor having its
mouth facing upwardly and lying in a plane inclined up-
wardly toward the roadway at an angle of approximately
10° from the horizontal, said refractor being symmetrical
about g, vertical median plane transverse to said roadway
and having a light center above said mouth and in said
median plane and eccentrically to the house side of the
refractor, said refractor having a visor-shaped area of
light-depressing prisms on the street side thereof, said
visor-shaped area extending from the top street-side edge
of said refractor downward to a line defined by the inter-
ception by said refractor of an inclined plane passing
through said light center toward said roadway at an angle
of approximately 58° from the vertical and perpendicular
to said median plane, said light-depressing prisms being
formed along planes parallel to said inclined plane, and
an elongated light source mounted in said median. plane
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with its longitudinal axis inclined upwardly toward the
roadway at an angle of about 10-20° and its effective
center at said light center of said refractor.:

5. A luminaire adapted to be positioned at one side
of a roadway and symmetrical on -opposite sides of a
vertical median plane transverse to said roadway com-
prising, a downwardly -opening -ovate concave reflector:
having a light center within its cavity in said median
plane and -eccentrically to the house side of said lumi-
naire, the rim portion: of said reflector terminating in a
plane inclined upwardly toward said roadway at an acute:
angle of approximately 10°, the sides of said reflector for
a substantial distance upwardly from the. rim: thereof
being of parabolic contour in vertical sections with foci.
at said light center and axes downwardly sloping to pro-
vide a vertical concentration of the light reflected there-.
from into main beams which are directed downward
through the mouth of the reflector at lateral angles pre-
dominantly along and across the roadway, an elongated
light source mounted in said reflector in said median plane
with its longitudinal axis tilted upward toward said road-
way at an acute angle of about 10-20° and its center at
said light center of the reflector.

6. A luminaire adapted to be positioned at one side:
of a roadway and symmetrical on opposite sides of a
vertical median plane transverse to said roadway com-
prising, a -downwardly opening ovate concave reflector
having a light center within its cavity in said median
plane and eccentrically to, the house side of said lumi-
naire, the rim portion of said reflector terminating in
a plane inclined upwardly toward said roadway at an
acute angle of approximately 10°, the sides of said re-
flector for a substantial distance upwardly from the rim
thereof being of parabolic contour in vertical sections
with foci at said light center and axes downwardly slop-
ing to provide a vertical concentration of: the light re-
flected therefrom into main beams which are -directed
downward through the mouth of the reflector at lateral
angles. predominantly along:and across the roadway, an
elongated light source mounted in said reflector in said
median plane with ‘its ‘longitudinal axis tilted upward
toward said roadway at an acute angle of about 10-20°
and its center at said light.center of the reflector, and
an ovate bowl-shaped refractor having its mouth facing
the mouth of said reflector, said refractor having a visor-
shaped area of light-depressing prisms on the.street side
thereof, said visor-shaped area extending from the top
street-side edge of said refractor downward to a line
defined by the interception by said refractor of an'in-
clined plane passing through said light center toward said
roadway at an angle of approximately 58° from the ver-
tical and perpendicular to said median plane, said light-
depressing prisms being formed along planes parallel to
said inclined plane.

7. A luminaire adapted to be positioned at one side
of a roadway and symmetrical on opposite sides of a
vertical median plane transverse to said roadway com-
prising, a downwardly opening ovate concave reflector
having .a light center within its cavity in said median
plane and eccentrically to the house side of said luminaire,
the rim portion of said reflector terminating in a plane
inclined upwardly toward said roadway at an acute angle
of approximately .10°, the sides of said reflector for a
substantial distance upwardly from the rim thereof being
of parabolic contour in vertical sections with foci at said
light center and axes downwarrly ‘sloping to. provide a
vertical concentration of the light reflected therefrom
into main beams which are- directed downward through
the mouth of the reflector at lateral angles predominantly
along and across the roadway, the said sides of the re-
flector being contoured horizontally to- direct said main
beams at lateral angles between limiting angles of about
80° at one side of the beam and down to 45° at the other
side of the beam, an elongated light source. mounted in
said reflector in said median plane with its longitudinal
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axis tilted upward toward said roadway at an acute angle
of about 10-20° and its center at said light center of the
reflector, and ‘an ovate bowl:shaped refractor having its
mouth facing the mouth of said reflector, said refractor
having prismatic areas defining reflected light beam sec-
tions on lower opposite sides thersof and light source
beam: sections above and adjacent said reflected light
beam sections, said reflected light beam sections of the
refractor lifting the reflected. light of said main beams
incident thereon without substantial lateral redirection
and said light source beam sections of the reflector lift-
ing and laterally redirecting toward the near side of the
roadway the light from said source incident therecn to
provide beams supplementing -said ‘main beams of re-
flected light.

8. A luminaire adapted to be positioned at one side
of a roadway and symmetrical on opposite sides of a
vertical median plane transverse to said rcadway com-
prising, a downwardly opening -ovate concave reflector
having a light center within its cavity- in said median
plane and eccentrically to the house -side of said lumi-
naire, . the rim portion of said reflector terminating in a
plane inclined upwardly toward said roadway at an acute
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angle of approximately 10°, the sides:‘of said reffector -

for a substantial distance upwardly from the rim thereof
being of parabolic contour in Vertical sections with foci
at said light center and axes downwardly sloping at about
60° from the vertical to provide a vertical concentration
of the light reflected therefrom into main beams which
are directed downward through the mouth of the reflec-
tor at lateral angles predominantly along and across the
roadway, the said sides of the reflector being contoured
horizontally to direct said main beams at lateral angles
between limiting angles of about '80° at one side of the
beam and down to 45° at the other side of the beam,
an elongated light sonrce mounted in said reflector in said
median plane with its longitudinal axis tilted upward
toward said roadway at an acute angle of about 10-20°
and its center at said light center of ‘the reflector, and
an ovate bowl-shaped refractor having its mouth facing
the mouth of said reflector, said ‘refractor having pris-
matic. areas defining reflected light beam sections on
lower opposite sides thereof and light source beam sec-
tions  above and adjacent said reflected light beam sec-
tions, said reflected light beam sections of the refractor
lifting by about 15° the reflected light of said main beams
incident thereon without substantial lateral redirection,
and said light source beam sections of the reflector lift-
ing and laterally redirecting toward the near side of the
roadway at about 78° lateral the light from said source
incident thereon to provide beams supplementing said
main beams of reflected light.

6. A luminaire adapted to be positioned at one side of
a roadway and symmetrical on opposite sides of a vertical
median plane transverse to said roadway comprising, a
downwardly opening ovate concave reflector having a light
center within its cavity in said median plane and eccen-
trically to the house side of said luminaire, the rim portion
of said refiector terminating in a plane inclined upwardly
toward said roadway at an acute angle of approximately
10°, the sides of said reflector for a substantial distance
upwardly from the rim thereof being of parabolic contour
in vertical sections with foci at said light center and axes
downwardly sloping to provide a vertical concentration of
the light reflected therefrom into main beams which are
directed downward through the mouth of the reflector at
lateral angles predominantly along and across the road-
way, the said sides of the reflector being contoured hori-
zontally to direct said main beams at lateral angles be-
tween limiting angles of about 80° at one side of the beam
and down to 45° at the other side of the beam, an elongat-
ed light source mounted in said reflector in said median
plane with its longitudinal axis tilted upward toward said
roadway at an acute angle of about 10-20° and its center
at said light center of the reflector, and an ovate bowl-
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shaped refractor having its mouth facing the mouth of said
reflector, said refractor having prismatic areas defining re-
flected light beam sections on lower opposite sides thereof
and light source beam sections above and adjacent said re-
flected light beam sections, said reflected light beam sec-
tions of the refractor lifting the reflected light of said main
beams incident thereon without substantial lateral redirec-
tion, and said light source beam sections of ‘the refractor
lifting and laterally redirecting toward the near side of the
roadway the light from said source incident thereon to pro-
vide beams supplementing said main beams of reflected
light, and additional areas of prisms-adjacent the front
boundary of said reflected light beam sections and con-
taining light lifting prisms having lift angles decreasing
forwardly of the area from the angle of the prisms in said
reflected light beam sections to zero. .

10. Tn a luminaire adapted to be positioned at one side
of a roadway and symmetrical on opposite-sides of a verti-
cal median plane, a downwardly opening ovate bowl-
shaped reflector having its rim portion terminating in a
plane inclined upwardly toward said roadway at an angle
of about 10°, an elongated light source supported in the
cavity of said reflector in said median plane and tilted up
and. forward to the roadway at an angle of about 10-20°,
said reflector having oppositely disposed side areas of con-
nected ellipsoidal sections which reflect light at lateral
angles of about 80° at their front portions and at lateral
angles as low as 45° at their rear portions and which have
their principal foci at the light center of said light source
and conjugate foci spaced lengthwise of the reflector, said
ellipsoidal areas being parabolic in vertical contour with
foci at said light center and axes at about 60° to the verti-
cal, and said reflector also having large ellipsoidal and
parabolic sections at the rear of its top area for reflecting
light at vertical angles decreasing forwardly from about
50° to 40° and smaller ellipsoidal areas at the front of its
top area for reflecting light at vertical angles decreasing
from about 30° to 25°, and an ovate bowl-shaped refrac-
tor having its mouth facing the mouth of said reflector,
said refractor having on each side thereof predominately
street-side areas of reflected light prisms which intercept
reflected light from the sides of said reflector and verti-
cally redirect it upward by about 15°,"and areas of prisms
immediately above said areas of reflected light prisms
which vertically lift and laterally redirect toward the near
side of the roadway light incident thereto directly from
said light source to supplement the reflected light passing
through said areas of reflected light prisms.

11. A luminaire adapted to be positioned at one side of
a roadway comprising an ovate bowl-shaped reflector sym-
metrical on opposite sides of a median plane perpendicular
to said roadway and having an optical center located ec-
centrically to the rear in said median plane and above the
rim portion of said reflector, the said rim portion of the
reflector terminating in a plane which is inclined at an
acute angle of about 10° upwardly toward said roadway
resulting in a vertical angle of cut-off which is greater on
the street side of said reflector than on the house side
thereof, an elongated light source mounted within said re-
flector in said median plane with its effective center at the
optical center of said reflector and with its longitudinal
axis tilted upward at an acute angle of about 10-20° to-
ward said roadway, each side portion of said reflector be-
ing indented along longitudinally spaced apart parallel
lines generally perpendicular to the roadway to provide a
plurality of adjacent areas each of which has a vertical
contour which along sections through the reflected light is
generally parabolic for a substantial distance upwardly
from the rim of the reflector with foci at said optical cen-
ter and axes sloping downwardly toward said median
plane at angles of about 60° to the vertical and .each of
which is elliptical in horizontal contour with a sharp
change in the direction of light reflected from adjacent
areas.at each of said indentations and with all the elliptical
surfaces of said areas of one side of said reflector having
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a common focus at the optical center and conjugate foci
spaced lengthwise of the reflector to provide distributed
beams of light which overlap one another and define a
main light beam reflected from each side surface of said
reflector, and an ovate bowl-shaped refractor closing the
mouth of said reflector, said refractor having a visor-
shaped area of light-depressing prisms at the front end
thereof and extending from the top edge of said refractor
downward to a line defined by the interception of said re-
fractor by an inclined plane passing through said optical
center and perpendicular to said median plane and inclined
toward the roadway at an angle of about 58° to the verti-
-cal, said prisms being formed along planes paraliel to said
inclined plane, said refractor having further prismatic
areas defining reflected light beam sections on Iower op-
posite sides thereof and arranged principally to lift said
main light beams reflected from each side surface of said
-reflector to elongate the beam pattern on the roadway, said
-refractor having further prismatic areas defining light
source beam sections above and adjacent said reflected
light beam sections and arranged to lift and laterally re-
direct toward the near side of the roadway the light in-
cident thereon to supplement said main light beams.

12.. A luminaire comprising a light source, a light inter-
-ceptor with an oval shaped mouth centered substantially
under the light source which limits the escape of direct
light at variable vertical angles above the nadir and in a
cone with an oval section, and emits such light onto an
elongated oval area on a horizontal plane below the: light
interceptor, an externally convex oval shaped refracting
bowl below . the interceptor and through which the direct
light passes, the bowl having on its outer surface and to-
ward one end thereof a system of refracting prisms which
lower the direct light falling thereon and cause it to fall
onto said area nearer the center thereof, said bowl having
toward its other end a system of external parallel prisms
located in vertical planes parallel to the Iength of the oval
area and extending round the bottom and sides of the bowl
for redirecting light downwardly and laterally,

13. A street lighting luminaire comprising a light
source, an oval refractor having a house side portion
which intercepts light which would otherwise fall beyond
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a curbline, said house side portion having vertical, exter-
nal light redirecting prisms occupying a band toward the
house side of the vertical plane through the source and
extending round the bottom and sides of the refractor in
planes substantially parallel to the direction of the street
and of a refracting power to lower such light substantially
to the vertical plane and to bend the light laterally toward
the curb so that it may fall inside the curb, the inner sur-
face of said refractor having sets of prisms including light
elevating prisms opposite’ the upper portions of the exter-:
nal prisms for producing a light distribution elongated in
the direction of the street,
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UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No. 3,283,140 November 1, 1966
Charles H. Rex

It is hereby certified that error appears in the above numbered
id Letters Patent should

patent requiring correction and that the sa
read as corrected below.

Column 1, line 52, for ""comprised' read -- compromised
--; column 2, line 30, for "lamp" read -- lamps --; line 55,

for "angularly' read -- angularity --; column 3, line 60,
strike out "of'; column 12, line 66, for "downwarrly" read --

downwardly --; column 13, lines 11 and 48, for "reflector",
each occurrence read -- refractor --.

Signed and sealed this 5th day of September 1967,

(SEAL)

Attest:
EDWARD J. BRENNER

ERNEST W. SWIDER
Attesting Officer Commissioner of Patents



Dedication

3,283,140.—C'harles H. Rex, Marblehead, Mass. STREET LUMINAIRE.
Patent dated Nov. 1, 1966. Dedication filed J uly 29, 1974, by the as-
signee, Johns-Manville Sales Corporation.

Hereby dedicates to the Public claims 1-13 of said patent.
[Official Gazette Novembbr 26, 1974.]



