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The present invention relates to controlled
beam lamps for street-lighting use. In usual
controlled-beam street-lighting practice a suit-
able lamp is carried by a street-lighting fixture
including a reflector and a refracting lens and/or
globe assembly designed to direct the light in the
desired pattern and intensity.

‘One object of the present invention is the pro-
vision of a controlled-beam street lamp or lumi-
naire of the sealed-beam type. A lamp of this
type, while more expensive to manufacture than
a conventional lamp, has many advantages there-
over. For example, a sealed-beam unit requires
no additional globe or reflector so that the ex-
pense of these is avoided. 'The sealed-beam lamp
is very light in weight compared to a conven-
tional street lamp assembly, so that less expen-
sive support equipment is required. Since the
lamp and its reflector and lens are integral, with
the reflector hermetically sealed therein, the need
for periodically cleaning the reflector is avoided.
Also, the sealed-beam unit can be much smaller
than conventionally used globes, so that it makes
a more difficult target and thus breakage by air
rifle shot and stones is materially reduced. When
breakage or burning-out of the filament does
occur, replacement of the lamp inherently in-
cludes provision of a new reflector. Thus top
efficiency is always assured. The invention is
herein shown and described as applied to a lumi-
naire providing asymmetrical light distribution,
but is equally applicable t6 a luminaire providing
symmetrical light distribution.

In the accompanying drawings

Fig. 1 is a sectional view of a reflector embody-
ing the invention taken on line 1-—{ of Fig. 2.

Fig. 2 is a bottom plan view of the reflector.

Fig. 3 is a sectional elevation taken on line
&—38 of Fig. 1.

Fig. 3a is a diagrammatic indication of the
horizontal light distribution obtained with the
reflector of Fig. 1.

Fig. 4 is a bottom plan view of an alternative
form of reflector embodying the invention.

Figs. 5 to 9 are views showing, in section, the
internal surface configurations of the portions
of the reflector seen when looking in the direc-
tion indicated in Fig. 4 by the arrows designated
V-IX respectively.

Fig. 9a is a diagrammatic indication of the
horizontal light distribution obtained with the
reflector of Fig. 4,

Fig. 10 is a top plan view of a refractor lens
or reflector cover glass embodying the invention.
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Fig. 11 is a side elevational view of the lens
with a part thereof shown in section.

Fig. 12 shows a luminaire embodying the in-
vention, partly in section, taken on line {2—I{2
of Fig. 10.

In the forins of reflector shown, the light source
O or O’ is indicated as being so located that the
reflector has a cut-off angle at 50° as indicated
in Figs. 1 and 5; certain of its reflecting surfaces
are basically parabolic to produce reflected rays,
such as F (Fig. 3) or P and R (Figs. 8 and 9
parallel to one another, while certain others of
its reflecting surfaces are designed to produce
either a vertical light convergence as indicated
by rays C and D (Fig. 1), or rays L, L.l (Fig. 5),
C’, D’ (Fig. 6) and C?, D2 (Fig. 7) or a vertical
light divergence, as indicated by rays A and B
(Fig. 1), or K—K4 (Fig.5).

As will be understood, vertical control of the
rays reflected from the annular horizontal re-
flecting prisms such as 28 and 5{ is obtained by
proper selection of the angle with the vertical
of the planes of their reflecting surfaces. Simi-
larly, vertical control of the rays reflected from
the annular horizontal reflecting convex flutes
such as 27 and the annular horizontal refleci-
ing concave flutes such as 25 is obtained by suit-
able selection of the vertical curvature of their
reflecting surfaces. The locations of the cen-
ters from which such vertical curveg surfaces
are struck, of course, are determined by the ver-
tical light distribution desired in each case.
Similarly, the lengths of their radii of curva-
ture determine the angular relation of the rays
from each surface with respect to each other.
The locations of such centers, as will be well
understood, determine the general direction of
all the rays reflected from the respective sur-
faces. With the arrangements illustrated, a zone
of light more than 58° above the horizontal plane
through the light source and a 25° zone below
the same is intercepted so that a very substan-
tial portion of the lumen output of the source
is redirected. The reflectfor may be metal, but
it is preferably composed of glass which can be
more readily given an inner surface of the de-
sired varied configuration.,

The light passing out the reflector mouth is
intercepted by a spherical light-refracting cover
glass (Figs. 10-12) provided on its inner surface
with a fan-shaped group of refracting prismatic
ribs 7¢ which intercept and diffuse the reflected
rays and the direct rays and provided with groups
of refracting prisms 17 and 78 which elevate the
reflected rays at the center of the main beams
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in a vertical plane from about 54° to about 72°
along line 12—12 as indicated in Fig. 12. Mov-
ing away from this line, however, around to-
ward the street side and the house side, respec-
tively, less and less elevation is obtained and
more and more lateral redivection is obtained.
At 78° from line {2—12 toward the street side,
maximum horizontal redirection is obtained
without elevation. Similarly, at 102° from such
line toward the house side similar light redirec-
tion prevails.

The reflector of Figs. 1-3 has its inner surface
divided into four sectors 2{-24, Sectors 2§ and
23 are arranged opposite one another, as are sec-
tors 22 and 24, Sector 21 has annular horizontal
reflecting concave flutes 25 designed to intercept
light issuing from source O toward the house
side, ang to redirect such light in a vertical con-
verging pattern as by rays C, D and E (Fig. 1)
out through the mouth of the refiector onto the
street and the sidewalk area across the street.

Sector 23 has annular horizontal reflecting
prisms 26 and also annular horizontal reflecting
convex flutes 27. Prisms 28 are adapted to re-
fleet light from source O within the reflector
onto the flutes 25, as indicated by ray E, which
in turn reflect such rays out through the reflec~
tor mouth. Flutes 27 are, on the other hand,
adapted to reflect intercepted light rays, such as
A and B, in a vertically diverging pattern direct-
1y out through the reflector mouth. The flutes
27 are adapted to spread and redirect intercepted
light over the sidewalk area of the house side of
the street nearest the lamp. Light rays A to B
issuing from sectors 21 and 23 are shown in Fig.
1 as issuing from the reflector mouth at from
approximately 10° to 55° from the vertical.

Each of the remaining oppositely disposed sec-
tors 22 and 28 is provided with annular hori-
zontal reflecting prisms, the reflecting surface of
each of which has a substantially parabolic pro-
file with the focus on the light source and with
the axis downwardly sloping, which prisms are
adapted to reflect light rays, such as rays F (Fig.
3) directly out through the reflector mouth in
opposite directions substantially lengthwise of
the street. The rays F issuing from sector 24,
and similar rays (not shown) from sector 22,
in the opposite direction are preferably approxi-
mately 54° from the vertical.

The horizontal distribution of the light reflect-
ed from this reflector is shown in Fig. 3a, only
half of the reflector heing shown for convenience.
It will be appreciated, of course, that, while such
distribution is symmetrical, it is rendereq asym-
metrical when the cover glass 5 is combined
with the reflector. As indicated in Figs. 2 and
3a, sectors 22 and 24 each extend through more
than 90°. While sectors 21 and 23 are each shown
to be equal in extent, one may he made larger
than the other and may even exceed 90° if the
desired horizontal light distribution pattern so
requires.

The reflector of Fig. 4 has its inner surface
divided into oppositely disposed house side and
street side sectors #f ang 42, with the sectors
therebetween divided into stepped subsectors 43—
46 and corresponding subsectors 471-58 for di-
recting and distributing light in opposite direc-
tions lengthwise of the street.

In this alternative form of reflector, sector 42
(Figs. 4 and 5) has annular horizontal reflecting
prisms 51, and in addition has annular horizontal
reflecting convex flutes on which are superposed
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vertical reflecting convex flutes 52. The sector
A1 is composed of annular horizontal reflecting
concave flutes upon which are superposed ver-
tica] reflecting convex flutes 53. These horizon~
tal reflecting concave flutes are adapted to re-
flect light rays, such as H and HI, from source
O’ out through the reflector mouth along sub-
stantially parallel paths approximately 45° from
the vertical, and to reflect rays, such as L and
1L{, intercepted from source O’ by prisms §1, oub
through the reflector mouth over a range of ap-
proximately 18°-32° from the vertical.

The horizontal reflecting convex flutes are
adapted to intercept light rays, such as K—K1,
from such source and to redirect the reflected
light out through the reflector mouth, but along
paths which range from approximately 23°.51°
from the vertical. The across-the-street light
pattern obtained by use of a reflector with sec-
tors f¢ and 42 is superior to that obtained with
a reflector having sectors such as 21 and 23, but
the production of sectors such as 4{ and 42 is
more costly and may not be justified in all in-
stances.

The subsectors 43, 44, 45, and 46, and the simi-
lar oppositely disposed subsectors 47, 48, 49, and
50, are employed in reflecting light lengthwise
of the street, but are designed to do a better job
than done by sectors 24 and 22 of Fig, 2. The
base lines of the annular horizontal concave flutes
of sector &1 (Fig. 5) and the annular horizontal
parabolic prisms of subsectors 46 and 50 are
struck from a center C!, The horizontal prisms
51 of the sector 42 are struck from the refiector
center C2. The base lines of the horizontal con-
vex fiutes of sector 42 are struck from the center
C3. 'The base lines of the annular horizontal
concave flutes of subsectors 43 and 47 are struck
from center C4. The base lines of the annular
horizontal concave flutes of subsectors 44 ang 48
are similarly struck from centers C5 and C6, re-
spectively, whereas the annular horizontal para~-
bolic prisms of subsectors 45 and 49 are struck
from centers C7 and C8, respectively. The sub-
division of the sectors of the reflector employed
in directing light lengthwise of the street into
subsectors and then striking the several sub-
sectors from different centers rather than all
from the reflector axis C2, as in the case of the
reflector of Fig. 1, is more costly but makes possi-
ble a better control of the horizontal distribu-
tion of reflected light lengthwise of the street,
as indicated in the horizontal light distribution
pattern shown in Fig. 9a, and therefore in cer-
tain instances justifies the added cost involved.
Fig. 9a shows the effect of the location of such
centers in widening or narrowing the horizontal
light distribution from the several subsectors.
The vertical distribution of the reflected rays
from the respective subsectors is shown in Figs.
6 to 9. As indicated in Fig. 6, the reflected rays
M, € and D’ issuing from subsector 43 are spread
over a range of approximately 20°, namely 35°-
55° from the vertical.

As indicated in Fig. 7, the refiected rays D?, N,
and C? issuing from subsector 44 range or spread
12°, namely 42°-54° from the vertical.

As illustrated in Pig. 8, the rays P, intercepted
and reflected by subsector 45, pass out through the
reflector mouth in parallel paths at approximately
54° from the vertical.

As indicated in Fig. 9, the rays R reflected by
subsector 46 are at approximately 49° from the
vertical.

As will be understood, the light rays issuing
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from subsectors 47-58 (Fig. 4) are at the same
number of degrees from the vertical as are the
rays from corresponding subsectors 43-46.

As will be further understooed, while angle values
given are for a point source, these will naturally
vary, dependent on the filament size and shape.

The prismatic refractor or cover-glass (Figs.
10, 11, and 12), generally designated 75, is adapt-
ed for use with either of the described reflectors
and is provided with bosses such as 76 adapted
to enter indentations, such as 16’ in the refliector
of Figs. 1-3 or 762 in the reflector of Figs. 4-9
when the cover-glass is properly arranged over
the mouth of one of such reflectors.

As previously stated, the refractor or cover-
glass 75 is spherical so that all ribs formed on
its surface are likewise spherical and are simply
struck from centers giving them their desired
light-controlling characteristics. Since the forms
of luminaires illustrated are for asymmetrical
distribution, the luminaire to be mounted to one
side of the center of the street, the prisms 71
and 18 are struck from centers to one side of the
median line 8{.

Iclaim:

1. A downwardly and outwardly diverging re-
flector of circular cross section having a normally
vertical axis and being adapted to receive a light
source at a point along such axis above its mouth,
the inner surface of such reflector being divided
into two pairs of oppositely disposed sectors, the
sectors of one such pair extending through more
than 90° each and the sectors of the other pair
each extending between the sectors of saiq first
bair; one of said sectors of said other pair hav-
ing a series of annular horizontal reflecting
prisms remote from the mouth of the reflector and
a series of annular horizontal reflecting convex
flutes adjacent the mouth of the reflector, said
horizontal prisms reflecting ligsht intercepted
from said light source onto the other sector of
such pair, said horizontal convex flutes reflect-
ing light intercepted from said light source in
a vertically diverging pattern out through the
mouth of the reflector, the other of said sectors
of said other pair having a series of annular hori-
zontal reflecting concave flutes, said horizontal
concave flutes reflecting lisht both refiected from
said first sector and intercepted from said light
source in a vertically converging pattern out
through the mouth of the reflector; each of said
sectors of more than 90° having a series of an-
nular horizontal reflecting prisms, the reflecting
surface of each of which has a substantially para-
bolic profile with the focus on the light source
and with the axis downwardly sloping, said hori-
zontal parabolic prisms reflecting light intercept-
ed from said light source out through the re-
flector mouth.

2. A reuector as defined in claim 1, in which
each sector of said other pair of sectors extends
through less than 90°.

3. A reflector as defined in claim 2, in which
the two sectors of said other pair of sectors are
equal in extent.

4. A reflector as defined in claim 1, in which
the annular horizonta] parabolic prisms extend
throughout each sector of said sectors of more
than 90°.

5. A reflector as defined in claim 1, in which
vertical reflecting convex flutes are superposed
on the annular horizontal convex fiutes of the
first sector of said other pair of sectors.

6. A reflector as defined in claim 1, in which
the vertical axis of the annular horizontal con-
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(]
vex flutes is closer to said first seetor of said other
‘Pair of sectors than the vertical axis of the re-
Tector, the light refiected from said horizontal
convex flutes being thereby given a wider hori-
zontal spread. R

7. A reflector as defined in claim 1, in ‘whie
vertical refiecting convex flutes are superposed
upon the annular horizontal concave flutes of
the second sector of said other pair of sectors.

8. A reflector as defined in claim 1, in which
the vertical axis of the annular horizontal con-
cave flutes is closer to said second sector of said
other pair of sectors than the vertical axis of
the reflector, the light reflected from said hori-
zontal concave flutes being thereby given a wider
horizontal spread.

9. A reflector as defined in claim 1, in whic
vertical reflecting convex flutes are superposed
respectively on the annular horizontal convex
flutes of the first sector and on the annular hori-
zontal concave flutes of the second sector of said
other pair of sectors, the vertical axes of said
horizontal convex flutes and said horizontal con-
cave flutes being respectively closer to their re-
spective sectors than the vertical axis of the re-
flector, the light respectively reflected from said
horizontal convex flutes and said horizontal con-
cave flutes being thereby given a wider horizontal
spread.

10. A reflector as defined in claim 1, in which
the vertical axis of the annular horizontal para-
bolic prisms is more remote from each sector of
more than 90° than the vertical axis of the re-
flector, the light reflected by said horizontal
parabolic prisms being thereby given s narrower
horizontal spread.

11. A reflector as defined in claim 1, in which
vertical reflecting convex flutes are superposed
respectively on the annular horizontal convex
flutes of the first sector and on the annular hori-
zontal concave fiutes of the second sector of said
other pair of sectors, the vertical axes of said
horizontal convex flutes and said horizontal con~
cave flutes being respectively closer to their re-
spective sectors than the vertical axis of the re-
flector, the light respectively reflected from said
horizontal convex flutes and said horizontal con-
cave flutes being thereby given a wider horizontal
spread, and in which the vertical axis of the an-
nular horizontal parabolic prisms is more remote
from each sector of more than 90° than the ver-
tical axis of the reflector, the light reflected by
said horizontal parabolic prisms being thereby
given a narrower horizontal spread.

12. A reflector as defined in claim 11 in which
the sectors of said other pair of sectors each ex-
tend through less than 90° and are equal.

13. A reflector as defined in claim 12, in which
the series of annular horizontal parabolic prisms
in each sector of more than $0° is separated from
the second sector of said cther pair of sectors by
4 series of annular horizontal reflecting prisms,
the reflecting surface of each of which has a sub-
stantially parabolic profile with the focus on the
light source and with the axis downwardly slop-
ing, said latter horizontal parabolic prisms also
reflecting light intercepted from said light source
cut through the reflector mouth, the vertical axis
of said latter horizontal parsbolic prisms being
closer thereto than the vertical axis of the re-
flector, the light reflected by such prisms being
thereby given a wider horizontal spread.

14. A reflector as defined in claim 13, in which
the first series of annular horizontal parabolic
prisms in each sector more than 90° is separated
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from the first sector of said other pair of sectors
by two series of annular horizontal reflecting
concave flutes, each of said series of horizontal
concave flutes reflecting light intercepted from
said light source in a vertical converging pat-
tern out through the mouth of the reflector, the
vertical axis of the series of such horizontal con-
cave flutes adjacent said horizontal parabolic
prisms being further therefrom than the vertical
axis of the reflector, the light reflected from such
flutes being thereby given a narrower horizontal
spread, and the vertical axis of said other series
of horizontal concave flutes being closer there-
to than the axis of the reflector, the light refiec-
ted by such flutes being thereby given a wider
horizontal spread.
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