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This invention relates to a lighting unit de 
signed for the illumination of interiors of dwell 
ing houses, stores, ofñce buildings, factories, the 
exterior lighting of buildings, etc., and one of 

5 the principal objects thereof is to provide a glass 
light-projecting globe, which, while >directing 
most of the light upwardly against the ceiling 
at desired angles, will also provide for a sufIi-' 
cient diffusion and distribution of the light to 

10 ward the floor below and around the vicinity of 
the unit. 
Another object of the invention is to provide 

a lighting unit having the characteristics out 
lined above, in which the light of greatest inten 

15 sity directed upwardly at angles toward the ceil 
ing and intended to reach the most distant areas 
on the ceiling to be illuminated, is controlled by 
a fresnel band lens of modified construction en 
circling the vertical axis of the unit, while the 

20 light which would ordinarily be directed toward 
the floor is, through the instrumentality of total 
reflecting prisms arranged below the band lens, 
re-directed in part to increase the amount of 
light reaching the band lens directly from‘the 

25 light source, and in part to be either directed 
upwardly toward the ceiling around the unit, or 
to be reflected and diffused~through the lower 
part of the unit. 
Another object is to provide a lighting unit of 

30 >the nature above referred to which will occupy 
relatively small space, which will be economical 
and easy to manufacture, and in which the lens 
and prismatic portions of the unit may be simul 
taneously formed on the glass.l 
Another object of the invention is to provide 

a lighting unitwhich will appear luminous when 
lighted, and in which the area of light projected 
downwardly from the unit emanates from parts 
of the globe the brightness of which does not 

40 exceed the limit easily bearable by the eye, and 
thus harmonizes with the brightness of the ceil 
ing illuminated by the band lens. 
With these and other objects in view, which 

Will become more apparent as the description 
4-'1 proceeds, reference is had to the accompanying 

drawings which illustrate some of the various 
modifications that the invention may assume, 
and in Which, 
Figure 1 represents a vertical sectional View 

50 through a lighting unit constructed according to 
my invention, in which the light distribution is 
diagrammatically illustrated. 
Figure 2 is a distribution curve, illustrating the 

approximate light distribution takeny vertically 
55 for the unit illustrated in Fig. 1. , 
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Figure 3 represents a vertical sectional view 
through one of the globev sections, showing- the 
constructional details thereof. 
Figure 4 illustrates on a reduced scale, an ele 

vational yview of the unit illustrated in Figure 1. 5 
Figure 5 represents an elevational view of a 

lighting unit used in connection with a modified 
form of suspending means in which the major 
ity of the light from the total refracting prisms 
strikes a reflecting canopy in the area above and l0 
around the unit. , 

Figure 6 represents an elevational view of a 
modified form of lighting unit, illustrating the 
use of flutes. 
Figure 7 represents a vertical sectional View lil` 

showing the use of a condensing lens. 
Figure 8 represents a vertical sectional view 

through a globe section mounted against a wall. 
Referring more particularly to the drawings, 

a lighting unit is illustrated in the form of a 20 
globe divided vertically and diametrically into two 
similar sections which are placed edge to edge, 
and are suspended from the ceiling 5 by a metal 
lic dome 6, having a flanged ring 1 welded or 
otherwise secured thereto, which ring engages 25 
the flanges 8 formed _at the adjacent edges of 
the globe sections. For convenience of assembly, 
the metallic ring 'I may be made in two sections 
held together by screws or otherwise. The dome 
6 is provided with suitably shaped flanges at 30 
9, to receive the upper edges of the globe sec 
tions. vWhen the sections are assembled against 
the dome, and the ring sections ‘la and 'lb secured 
together, vthe unit will be rigidly suspended from 
the ceiling. A washer l 0 of suitable material may 35 
be inserted between the flanges 8 of the globe 
sections to prevent breakage, and to form a 
cushioning means for the sections. 
A lamp l l is mounted in a socketV I2 carried 

by the dome, the filament of the lamp being posi- 40 
tioned in the focal region of the optical elements 
formed on the globe and to be hereinafter more 
particularly referred to. Suitably secured, as by 
welding, for instance, to the dome, is mounted 
an annular reflecting plate I3 which occupies a >45 
position adjacent the upper edge of the globe at 
right angles to the vertical axis of the globe. ' 
Extending from adjacent the upper edge of the 

globe to somewhat below the horizontal diam 
eter, is a band lens I4 which extends horizontally 50 
around the unit, and which is in the nature of 
a modified fresnel band, the bull’s eye zone l5 
and stepped zones lG-IG' of which are formed 
on the inner surface of the glass, the outer sur 
face being plain. Formed on the outer surface 65 
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2 
of the glass, and extending from the band lens 
downwardly, is a series of prisms I1, which 
occupy horizontal planes successively smaller in 
diameter as the bottom of the globe is ap 
proached. ‘ 
As an example of one form of construction 

that the optical elements of the globe may fol 
low, reference is had to Figure 3, in which one 
of the globe halves is illustrated, it being under~ 
stood that the opposite half is similarly formed. 
The construction data is given in inches. In 
such figure, the focal region in which the lamp 
filament will be placed, is at I8, and for purposes 
of discussion, is assumed to be a point, although 
it will be understood that since the filament of 
a standard lamp is of appreciable size, the optical 
elements are designed for use in connection with 
such filament. It will be understood that the 
configuration of the globe is generated by the 
rotation around a vertical axis of the cross sec 
tion illustrated in Figure 3, and that the globe 
is therefore symmetrical about its vertical axis, 
and that the construction illustrated in Figure 3 
is common to any section of the globe in a plane 
containing the verticalJ axis. In any vertical 
section, the optical axis OA of the band lens 
extends from the focal region I8 upwardly above 
the horizontal at an angle of about 15°, and along 
this axis, the faces of the lower half of the bull’s 
eye zone I5, and the lower stepped zones I6, are 
struck from centers with increasing radii of 
curvature, and at increasing distances from 
the outside surface of the band lens as the 
zones approach the lower edge thereof, as illus 
trated by the radii 1’. The faces of the upper half 
of the band lens and of the upper stepped zones 
IS’, are struck from centers along a line D inter 
secting the optical axis at the outer surface of 
the lens and extending upwardly at anangle 
thereabove (which angle may be substantially 
5°), with increasing radii and at increasing dis 
tances from the outer surface of the lens as the 
upper edge of the lens is approached, as illus 
trated by the radii r’. The construction data 
for the inner faces of the various zones of the 
band lens is indicated generally at a and b, re 
spectively. The various relative distances that 
the vstepped zones are respectively arranged 
above and below the optical axis are indicated 
at d1, dz, et cetera. 
By thus forming the zones, the type of light 

distribution hereinafter set forth from the band 
lens can be obtained, and at the same time the 
risers or triangular bodies c of the zones can be 
formed substantially parallel with a horizontal 
diameter of the globe, whereby upon the plunger 
of a glass pressing machine co-operating with a 
mold in forming the lens surfaces, such plunger, 
when the glass has set, may be readily with 
drawn, it being understood that the plunger will 
move with respect to the mold along the diameter 
of the globe section at right angles to the plane 
along which the two globe halves are separated. 
The prisms I1 formed on the outer face of the 

globe below the band lens extend horizontally, 
circumferentially of the globe, and the faces of 
such prisms yare disposed tangentially to a circle 
e, about the focal region, as indicated by the 
construction lines f and g, the radius of the circle 
being so chosen that the faces of the prisms I1 
are disposed at angles beyond the critical angles 
of refraction to thus accomplish total reflection 
within the prisms of rays of light from the focal 
region incident on the inner surface of the globe. 
This inner surface, corresponding to the area 
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covered by the prisms I1 is smooth, as is the 
outer surface of the globe corresponding to the 
area covered on the inner surface thereof by the 
band lens. ‘ 
With the optical elements formed as above set 

forth, and with the light source arranged at the 
focal region I8, rays of light from such source 
incident on the inner faces of the zones on the 
lower half‘of the band lens <see Fig. 1) win be 
projected upwardly toward the ceiling in the 
general direction of the optical axis of the lens 
as at 20, the light rays emitted from points adja 
cent to such axis being substantially parallel 
therewith, while the rays emitted from the points 
further removed from such axis will gradually 
converge toward and eventually cross the axis, 
and these rays will be directed towards the far 
thest regions of. the ceiling it is desired to illumi 
nate, while rays from the light source incident 
on the zones of the upper half of the lens will be 
emitted in directions which cross the optical axis 
from points near the same with a gradually de 
creasing angle of convergence as the upper edge 
of the band lens is approached, as indicated at 
2|, so that the rays from the upper and lower 
halves are intermingled and merged at a distance 
from the light unit corresponding to the distant 
regions of the ceiling to be illuminated, with the 
rays from the upper portions of, the lens gradu 
ally approaching along the ceiling toward the 
lighting unit. Components of the light incident 
on the risers or triangular bodies c of the upper 
zones I6', will be refracted upwardly against the 
ceiling at points closer to the light unit than 
the areas illuminated by the rays projected 
through the faces of the zones, to thus illuminate 
the ceiling closer to the unit than the distant 
areas above referred to, as illustrated by the rays 
22, while components of the light incident on 
the risers c of the lower zones I6, will be re 
fracted at angles downwardly toward the floor 
as at 22’. 
Rays from the light source incident on the 

inner surfaces of the prisms I1 adjacent to and 
below the band lens, will, upon strikingithe faces 
of said prisms, be totally reflected and returned 
in the direction of the light source to become 
incident on the band lens, as indicated by the ray 
23, to thus augment rays direct from the light 
source incident on the band lens, while rays from 
the light source incident upon the inner surfaces 
of the prisms Il below the prisms which augment 
the light utilized by the band lens, after total 
reflection, are directed upwardly and striking the 
reflector disk I3, are directed downwardly as at 
24, and pass through the prisms Il to be diffused 
and spread upon the floor beneath and around 
the light unit. 

ïn case more light against the ceiling in the 
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vicinity of the unit is desired, the globe may be 
hung by a band 25 suspended by chains or the 
like 26 (see Fig, 5), or by other skeletonized sus 
pending means which will allow the upper side of 
the globe to be open, and the reflecting surface 
I3 may be omitted, to thus allow the light from 
those of the prisms Il which do not contribute to 
the light incident upon the band lens, to pass 
upwardly through the space bounded by the upper 
edges of the band lens to the ceiling, and aug 
ment the direct rays from the light source inci 
dent on the ceiling above the lighting unit. This 
upwardly passing light instead of striking directly 
against the ceiling may, if desired, be deflected 
outwardly and downwardly into the room by a 
canopy 25’ having curved surfaces as indicated 
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2,138,878 
by the rays 40. The canopy may be white, or ii' 
preferred, of other color to match the ceiling 
color. - 

Due to the filament size, a small percentage of 
the light incident on the prisms I1 will not be 
totally reflected, but will pass therethrough, and 
will be diffused downwardly below the lighting 
unit, and this will comprise all of the light pass 
ing through the prisms if the reflecting surface I3 
is omitted. ' 

As an illustration of the distribution through 
the various sections of the globe of the light, the 
band lens will receive about 49% of the light 
from the source, the prisms will receive about 
32%, and about 19% goes upwardly toward the 
top of the globe within the space defined by the 
upper edges of the band lens and is either allowed 
to strike the ceiling when the upper portion of 
the light unit is left open, or is reflected down 
wardly in case a reflector is used. Of the light 
received by the band lens, about 40% is direct 
light from the source, and about 9% is.llght 
which has been totally reflected by the prisms. 
Of the light received by the band lens, about 2% 
from the risers of the upper zones goes upwardly 
toward the ceiling, and about '7% from the risers 
of the lower zones is directed downwardly toward 
the floor. Of the light received by the prisms 
they reflect about 22%, about 5% is diffused 
through them, and about 5% is lost by absorp 
tion. Of the light which goes upwardly, part is 
light which is totally reflected by the prisms lying 
below those which reflect light from the source 
into the band lens, and the remainder is direct 
light from the light source. ‘ 

A vertical distribution curve illustrating the 
distribution of the light from the unit is Ashown 
in Figure 2, in which the areas 21 illustrate the 
light from the band lens. The areas 28 illustrate 
the direct light going upwardly from the light 
source, and the light directed upwardly from the 
risers of the zones I 6’ and from those of the 
prisms I1 which do not contribute to the light 
utilized by the band lens, in the case where the 
reflecting surface is omitted; the areas 29 indi 
cate the light directed downwardly from the 
risers of the lower set of zones I6; the areas 3D, 
the small percentage of light which passes 
through the prisms l1 directly from the light 
source; and the areas 3| , the light which passes 
through the prisms I1 after reflection by the 
surface I3, where such surface is used. 

It will be understood that in case the reflector 
is used, the area 28 disappears, the light forming 
such area being directed downwardly, to build up 
the area 3|, and that in case the globe is left 
open at the top, the area 3| disappears, the light 
which forms such area being then allowed to 
emerge upwardly toward the ceiling. The circles 
32, 33 and 34 indicate the candle power scale for 
the curve, a light source vof approximately 100 
C. P. in the form of a ball three quarters of an 
inch in diameter for facility in plotting the curve 
being assumed. The curve is of course illustrated 
on a greatly reduced scale. It will be noted that 
the light of highest intensities occurs in the beam 
from the band lens which is directed to the 
farthest areas of the ceiling to be illuminated, 
that the light area of next highest intensity issues 
from the upper part of the globe against the ceil 
»ing, and that the light from the globe extending 
directly into the room is of comparatively low 
intensity. A The vertical and horizontal lines have 
been indicated on the curve shown in Figure 2 
for clearness of illustration. f 

3 
It will be understood that the rays of light 

incident on ̀ the ceiling (and on the canopy, 
where one is used), will be reflected and directed 
downwardly at various angles into the room, to 
thus merge with the light directed downwardly 
from the globe, so that a diffused and soft illumi 
nation of the room is obtained. While a little of 
the light is directed downwardly into the room 
without reflection from the ceiling, such light as 
will be noted from Figure 2, is of comparatively 
small intensity and does not exceed the limit 
easily bearable by the eye, so that when 4it 
reaches levels in the room normally reached by f 
persons occupying the same, it is comparable in 
softness to the indirect light from the ceiling, 
and hence produces no objectionable glare. 
Thus the illumination of the room is produced 

by far to the greatest extent, by indirect light 
ing, only sufllcient direct lighting being produced 
to obtain the effect of semi-indirect lighting. 

It will also be understood that the curvatures 
of the refracting elements may be modified to 
adjust the angles at which the light rays are 
directed against the ceiling, to the size and shape 
of the ceiling area. desired to be illuminated, 
the distance from the ceiling at which it is de 
sired to suspend the lighting unit, and to obtain 
variations from the intensities indicated in Fig 
ure 2, in the light flux produced by the unit, so 
that the light unit may be modified to accommo 
date ceiling areas, suspension distances, and 
room dimensions of varied proportions. 
In order to obtain a more even diffusion of light 

passing through the band lens, than afforded by 
the zones thereof alone, where such greater 
diffusion may be desirable, for instance, to accom 
modate diiferent textures of ceiling surfaces, the 
outer surface of the globe along the regions oc 
cupied by the band lens may be provided with 
flutings, as illustrated at 35 (Figure 6), in order 
that the light rays issuing from the band lens 
as it passes through such flutes may be crossed 
and intermingled as illustrated by the rays 36. 
Also greater diffusion may be obtained by subject 
ing the zones of the lens on the inside of the globe 
to an etching or frosting process to thus give them 
a so-called satin or velvet finish. _ 
To increase the amount of direct light from 

the light source utilized by the band lens, I may 
mount within the globe, as indicated in Figure '7, 
an annular condensing lens 31, which will be 
suitably suspended in properly spaced relation 
ship with the band lens, as for instance, by suit 
able frame-work 38 from the flanged portions 9 
of the dome, being secured thereto in desirable 
manner»` Such condenser will increase the angle 
of light incident on the band lens, and thus add 
to the Volume of light projected thereby. 

In some instances it will be desirable to mount a 
unit near the end of a room for instance, and 
under such circumstances only half of a unit need 
be used, as illustrated in Figure 8. Such half unit 
may be mounted in a holder 42 secured against 
the wall 43 of the room. The lamp may be held` 
in a suitable socket 44 mounted against the wall 
of the room, and a reflector 45 mounted within the 
holder 42, may be used to reflect outwardly 
throughthe globe half, the light which would 
otherwise strike against the wall and be lost. 
Obviously a room can be illuminated by using a 
series of the half units similar to that illustrated 
in Figure 8, around the walls of the room; or 
half units, in conjunction ith units suspended 
from the ceiling can be used in obtaining the 
room illumination desired. 
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While I have in the foregoing made a detailed 

exposition of some of the forms which the inven 
tion may take, not only as concerns its optical 
characteristics, but also variations thereof, and 
the methods of mounting and utilizing the unit, 
and uses to which it may be put, it will be under 
stood that I do not intend to be limited to the 
specific examples hereinabove chosen for illus 
trative purposes, but may make suchmodiilca 
tions, changes and re-arrangement of parts, for 
instance, in the dimensions and radii of the lens 
zones, and in the angles and disposition of the 
prisms, in order to vary the light distribution 
above described, as do not depart from the spirit 
of the invention, and the scope of the appended 
claims. 
Having thus described my invention what I 

claim as new, and desire to secure by U. S. Letters 
Patent is: 

1. In a light projector, a globular glass body 
having a band lens concentric with the vertical 
axis of the body formed thereon and provided with 
refracting zones, the zones in the upper and lower 
halves being struck from centers substantially 
along diverging lines, the radii of the respective 
zones differing in length. _ 

2. In a light projector, a globular glass body 
having a band lens concentric with the vertical 
axis of the body formed thereon and provided 
with refracting zones, the zones in opposite halves 
of the lens being struck from centers substantially 
along different lines, the risers of the zones being 
located substantially at right angles to the ver--A 
tical axis of said body. 

3. In a light projector, a glass body having a 
band lens extending therearound and provided 
with refracting zones, the zones in the upper and 
lower halves being of varying curvature, the risers 
of said zones being located substantially at right 
angles to the vertical axis of the body, said lens 
at any vertical section having an upwardly in 
clined optical axis. 

4. In a light projector, a glass body having a 
focal region, and a band lens of modified fresnel 
construction extending there-around and formed 
thereon and provided with refracting zones, the 
zones being of varying curvature and refracting 
powers, in combination with a series of total 
reflecting prisms 
band lens, some of said prisms adapted to reflect 
light from a light source at said focal region into 
the zones of said band lens. 

5. In a light projector, a glass body having a 
focal region, and an annular band lens of fresnel 
construction formed thereon and disposed sub 
stantially horizontally, the lens being modified to 
present refracting zones relatively varying in 
curvature and refracting powers, in combina 
tion with a set of total reflecting prisms formed on 
the body below said band lens, to reflect light 
from a light source at said focal region into said 
band lens. 

6. In a light projector, a 
focal region, and an annular band lens of fresnel 
construction formed thereon and disposed sub 
stantially horizontally, the lens being modified to 
present refractory zones relatively varying in 
curvature and refracting powers, in combina 

v tion with two sets of total reflecting prisms formed 
on the body below said band lens, one set of said 
prisms reflecting light from a light source at said 
focal region into said band lens, the other set of 
said prisms reflecting light from said light source 
upwardly through the space defined by said band 

'I5 lens. 

formed on the body below said 

glass body having a 
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7. In a light projector, a body having a band 

lens of modified fresnel construction extending 
there-around and formed thereon and provided 
with refracting zones of varying curvature, a se 
ries of total refracting prisms formed on the body 
below said band lens, in combination with a can 
opy having curved surfaces disposed above they 
body and adapted to receive light from a light 
source therewithin and light reflected there 
against by said total reflecting prisms. 

8. In a light projecting, a glass body having a 
band lens of modiñed fresnel construction ex 
tending there-around, said lens being provided 
with zones of varying curvature, the radii defin 
ing such curvature being of relatively different 
lengths and centers, said zones having risers ar 
ranged substantially at right angles to the ver 
tical axis of said body, said body having refract 
ing prisms formed thereon below said band lens. 

9. In a light projector, a glass body section 
comprising surfaces of revolution formed by thel 
rotation of a section around a vertical axis, said 
section in its upper portion being in the form of 
a lens of modified fresnel construction having re 
fracting zones of varying curvature in its upper 
and lower halves, and having an upwardly in 
clined optical axis, said section in ‘its lower por 
tion being in the form of total reflecting prisms. 

10. In a light projector, a globular glass body 
having the upper portion formed as a band lens 
concentric with the vertical axis of the body, 
the band lens having an optical axis inclining 
upwardly with respect to the horizontal axis of 
the body, the wall of the body being constructed 
below the lens section of prismatic form with the 
prisms serving in part to reflect light to a posi 
tion to augment the light passing through the 
lens section and in part to reflect light upwardly 
and wholly inwardly of the lens section. . 

l1. In a light projector, a globular glass body 
having the upper part concentric with the verti 
cal axis formed as a band lens having upper and 
lower zones of varying curvature struck from 
radii of different lengths and centers, the optical 
axis of the lens being upwardly inclined with re 
spect to the horizontal axis of the body, the 
lower portion of the body below the lens being 
of prismatic form, with the prisms arranged to 
in part reilect light to augment the light di 
rected through the lens and in part to reflect 
light directly upwardly through the space includ 
ed within the lens. ‘ 

12. In a light projector, a globular glass body 
having the upper part concentric with the ver 
tical axis formed as a band lens having upper 
and lower zones of varying curvature struck from 
radii of different lengths and centers, with the 
centers of the radii of the respective zones on 
converging lines, the optical axis of the lens 
being upwardly inclined with respect to the hori 
zontal axis of the body, the lower portion of the 
body below the lens being of prismatic form, with 
the prisms arranged to in part reflect light to 
augment the light directed through the lens and 
in part to reflect light directly upwardly through 
the space included within the lens. 

13. In a light projector, a globular body, a light 
source arranged in the vertical axis of the body, 
the upper portion of the body presenting an an 
nular lens band formed to direct rays from said 
light source as a concentrated beam directed be 
yond the body at an inclination upwardly with 
respect to the horizontal axis of the body, that 
portion of the body below the annular lens being 
yformed to direct light from said light source up 
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wardly through the space within the body de 
fined by the annular lens. ‘ 

14. In a light projector, a globular body, a light 
source arranged in the vertical axis of the body, 
an annular lens band forming the upper portion 
of the body and directing light from said light 
source as an upwardly directed vbeam for indirect 

. lighting, the lens band'being formed in part to 
direct a relatively small proportion of the light 
from the light source downwardly relative to the 
body for direct lighting, that portion of the body 
below the band lensserving as a-.total light re 
ilecting area and formed in part to direct the re 

' iiected light to agument the indirect lighting of 
the band lens and further formed in part to di 
rect the reflected light to agument the direct 
lighting of the band lens. v 

15. In a. light projector, a globular body, a 

5 
light source arranged in the vertical axis of the 
body, an annular lens band forming the upper 
portion of the body and directing light from said 
light source as an upwardly directed beam for in 
direct lighting, the lens band being formed in 
part to direct a relatively small proportion of the 
light from the light source _downwardly relative 
to the body for direct lighting, the body of the 
globe below the band lens presenting two. sets of 
total reñecting prisms. the light from one set of 
such prisms being directed to augment the in 
direct lighting of the band lens, `the light from 
'the other set of said prisms being directed up 
wardly within the spacel deñned by the band 
lens, and means for reñecting the light rays of 
the latter source to augment the direct lighting 
of the band lens. 

PHILIP? A. CULLMAN. 


