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VEILING GLARE CONTROL WITI-I LUMINAIRES 
This application is a continuation-in-part application of 

pending application Ser. No. 788,669, ?led Oct. 22, 1968 
about to become abandoned, which in turn was a continuation 
of application Ser. No. 664,890, ?led Aug. 31, 1967, now 
abandoned, which in turn was a continuation of application 
Ser. No. 453,709, ?led May 6, 1965, now abandoned, which 
in turn was a continuation-in-part application of application 
Ser. No. 249,747, ?led Jan. 7, 1963, now abandoned. 

This invention relates to illumination and has speci?c 
reference to the solution of a very commontype of problem 
involving the proper seeing of written or printed matter. It has 
particular reference to provision of illumination to permit the 
special performance of speci?c tasks. 
A familiar type of desk work involves the viewing of paper 

on a horizontal surface such as the desk for the purpose of 
reading what is written or printed thereon and also writing on 
such horizontally supported paper. It is known that the sig 
ni?cance and ease of reading of matter on paper surfaces de 
pends upon the contrast of one portion of the paper to another 
as it is viewed. The object of illumination is to provide the 
greatest contrast possible between portions which are in 
tended to be dark and portions which are intended to be 
lighter. This is accomplished by the viewer in so arranging his 
work with respect to the available illumination that he as far as 
possible sees by means of light which is diffused from the sur 
face of the paper rather than by light which is re?ected from 
the surface of the paper in a manner analogous to re?ection 
from a mirror or a specular surface. This is dif?cult to accom 
plish with the type of illumination now prevailing in the work 
spaces such as classrooms, drafting rooms, of?ces and the like. 
The reason for this is that light sources available today pass 
most of the light in the direction of nadir or not much more 
than say 45° therefrom. If such a light is placed in a position 
where it casts the correct amount of light on the task being 
performed, a certain amount of light from the source is 
re?ected to the eye of the observer much as if the paper were 
a mirror. This mirrorlike re?ection results in what is com 
monly known as veiling glare and is always present if the light 
source is within a certain area overhead from the point at 
which the paper is being viewed. The present invention is in 
tended to eliminate to a substantial degree this de?ciency in il 
lumination. 

It is therefore a primary object of the present invention to 
give illumination to a horizontally disposed piece of paper or 
the like for most advantageous viewing by a person in a posi 
tion ordinarily assumed in viewing such material. 

It is a further object of the present invention to provide 
adequate illumination which is substantially free from glare 
without reference to the position of the person with respect to 
the source of illumination, but only requiring a speci?c orien 
tation with respect to the orientation of the illumination 
source. 

Other objects and advantages will become apparent, as this 
description proceeds, which may be best understood with 
reference to the appended drawings in which: 

FIG. I is a perspective view, showing in diagrammatic form 
the eye of a person seated at a desk engaged in a task requiring 
the perusal of a sheet of paper or the like lying thereon; 

FIG. 2 is a light distribution diagram of a present commonly 
utilized illumination for spaces to be illuminated for reading 
and the like; 

FIG. 3 is a polar diagram illustrating re?ection from a spot 
on a piece of paper resulting from illumination by a single ray 
oflight; 

FIG. 4 is a diagram similar to FIG. 3 illustrating the same 
kind of re?ection from a spot on a piece of paper having a 
greater re?ectivity than that illustrated in FIG. 3, that is, a 
lighter area of the same piece of paper; 

FIG. 5 is a section of a luminaire having a ?rst preferred em 
bodiment in accordance with the present invention, which lu 
minaire provides illumination of the nature contemplated; 

FIG. 5A is a partial view of the luminaire shown in FIG. 5 il 
lustrating an alternative form; 
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2 
FIG. 6 is a partial longitudinal section of the luminaire 

shown in FIG. 5 taken on line 6-6 of FIG. 5; 
FIG. 7 is a light distribution diagram illustrating the trans 

verse distribution oflight from, the luminaire shown in FIG. 5 
and FIG. 6; 

FIG. 8 is a similar diagram showing the longitudinal dis 
tribution of the light through a lobe of light shown in FIG. 7 
along a central longitudinal plane thereof denoted by the dot 
dash line of FIG. 7; 

FIG. 9 is a diagram of the room shown in FIG. 1, taken as a 
sectional view on the plane 9—9——9—9 of FIG. 1; 

FIG. 10 is an elevational cross sectional view of a luminaire 
having a second preferred embodiment in accordance with the 
present invention; , 

FIG. 11 is a longitudinal section of the luminaire refractor 
shown in FIG. 10 taken on line 1l—11 of FIG. 10; 

FIG. 12 is a horizontal section of the luminaire refractor 
shown in FIG. 10 taken from axis 12-12 of FIG. 10; 

FIG. 13 is a diagrammatic perspective view showing the 
relationship between the luminaire of FIGS. 11-12 and the 
oblong light patterns which it projects on the working surface; 

FIG. 14 is a horizontal section similar to that of FIG. 12 
through a refractor having a third preferred embodiment in 
accordance with the present invention; 

FIG. 15 is a diagrammatic perspective view showing the 
relationship between a luminaire with the refractor of FIG. 14 
and the light patterns which it projects on the working surface; 

FIG. 16 is a light distribution diagram illustrating the trans-, 
verse distribution of light from the luminaire shown in FIGS. 
10, 11 and 12; and 

FIG. 17 is a similar diagram showing the longitudinal dis 
tribution of the light through a lobe of light shown in FIG. 16 
along a central longitudinal plane thereof denoted by the dot 
dash line of FIG. 16. 

In order to make clear the factors in the present invention, 
attention is invited to the showing in FIG. 1. Point E 
represents the eye of an observer engaged in work upon a 
sheet of paper 10 laid upon a desk Let us imagine that the 
paper 10 is replaced by a mirror. It is readily apparent that in 
looking in the mirror the observer will see the ceiling in the 
rectangle de?ned by the points l1, l2, l3, and 14. Con 
sequently, if there is a source of illumination anywhere within 
the rectangle 11-14 the illumination would be seen by the ob 
server at Point E re?ected in the mirror on the desk surface. 
Continuation of the lines between the corners of the ceiling 
rectangle and the corners of the mirror meet at an imaginary 
point V which is beneath the mirror and on the line extending 
perpendicularly from the point E through the mirror a 
distance below the mirror equal to the vertical height the point 
B is above the mirror. Thus any illumination which is cast 
toward the point V is seen by the eye of the observer at E. If 
now the imaginary mirror is replaced by a piece of paper hear 
ing writing or printing, a somewhat similar phenomenon takes 
place. Although the observer does not now see a mirror image 
of illumination used in the ceiling within the rectangle 11 to 
14, he will see areas of more intense light on the paper which 
correspond to the mirror images of the light sources in the 
ceiling. 

In these more intensely illuminated areas the ability to 
distinguish between different tones in the paper is greatly 
reduced. The reason for this may be readily understood by 
reference to FIGS. 3 and 4. These ?gures are re?ection dia 
grams of small areas of a piece of paper illuminated by a single 
light ray] in FIG. 3 and a corresponding ray I' in FIG. 4. The 
ordinarily diffused reflection which is generated by paper 
whether printed upon or plain is distributed in intensity in 
such a manner that the re?ected candle power may be roughly 
represented as a sphere. From these considerations it can be 
seen that in the ?gures if the eye were placed directly over 
head, the maximum illumination contrast would be observable 
between the spot of paper shown in FIG. 3, which represents a 
dark portion of the paper, and the spot shown in FIG. 4, which 
represents a light portion of the paper. The diagrams are from 
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an actual piece of paper with printing thereon and represent a 
viewing contrast about 4 to 1. This diffused re?ection is 
generated by light passing into and between the ?bers of the 
substance of the paper and by multiple re?ections between the 
?bers before the light emerges. Dark areas, or printed spots 
naturally result in lesser diffuse re?ection as the ink absorbs 
the light during its passage through the material and upon its 
re?ection from ?ber to ?ber. 
The difference in length between the vertical arrow in FIG. 

3 and that in FIG. 4 is a representation of this. As we said be 
fore, this difference is what makes the printing readable. In ad 
dition to this however, there is another type of re?ection from 
practically all substances which may be written or printed 
upon which is attributable only to re?ections from the surface 
?rst struck. This re?ection is specular in nature, results in a 
sharp increase in apparent brightness of the paper being 
viewed. If the eye is placed at a position which would cor 
respond to a point to which the incident ray I or I’ would be 
re?ected if the paper were a mirror, this phenomenon 
becomes apparent. Thus if the eye were placed at a point 
along lines 20 or 21 in FIGS. 3 and 4, there would be plenty of 
illumination but the viewing contrast between the dark spots 
shown in FIG. 3 and the light spot shown in FIG. 4 falls to a 
value of about 1.5 to I, this ratio, of course, being graphically 
represented by the length of the arrows pointing in the 
direction 20 and 21. This loss in contrast renders the task of 
reading by light which is re?ected in this quasi-specular 
manner dif?cult. 

This type of illumination and resulting viewing glare have 
been present in the places which are illuminated by conven 
tional types of luminaires for such places. The» reason for this 
can be seen in FIG. 2. FIG. 2 is a polar diagram illustrating the 
candle power distribution from an ordinary luminaire. It can 
be seen that practically all the light falls within the zone of 45° 
from nadir on each side thereof. If such a luminaire is to give 
adequate illumination it must of course be placed in a position 
such that the light does not fall at a higher angle than 45° from 
nadir on the object being viewed. Referring to FIG. 1, this 
means that such a luminaire if placed in the room to properly 
illuminate the workpiece I0, must be placed within the rectan 
gle II, 12, I3 and 14, with the result, as above explained, that 
viewing glare would be present. It might be possible, in a room 
such as that illustrated, to place the luminaire in such a posi 
tion that such glare does not occur for a particular location of 
the work piece, but general overhead illumination permitting 
a number of work positions must inevitably produce glare at a 
least some positions. 
What is proposed is to provide a luminaire which can be 

placed anywhere in the room with relation to the observer 
without causing such viewing glare. This is accomplished by 
the provision of the luminaire which has a light distribution of 
such a nature that it casts practically no illumination directly 
downward, its illumination being concentrated as closely as 
possible in planes at a de?nite lateral angle from nadir (FIGS. 
13 and 15). In FIG. 7 there is shown a candle distribution 
curve taken in a transverse direction, of an elongated lu 
minaire in accordance with the present invention. From what 
has been said before it can be seen that if such a luminaire 
were suspended directly overhead practically no light from it 
would reach the paper under it which is in direct contrast to 
the conventional luminaire the distribution curve of which is 
shown in FIG. 2. In that construction, the maximum amount of 
both lateral and longitudinal light possible is cast within say 
45° of nadir, as was said before. Of course a luminaire of the 
invention, with the distribution of FIG. 7, within the rectangle 
II to I4 of FIG. I, does not illuminate tasks being perfonned 
by the observer whose eye is atE but it does illuminate other 
parts of the room. For the purpose of illuminating task 10, it 
would be necessary to provide a luminaire of the nature set 
forth outside of that rectangle ‘in the ceiling, at which point 
because of the lateral angles of light distribution of both the 
lateral and longitudinal components of light, it will cause no 
viewing glare. It is thus necessary'only to place and space lu 

25 

35 

40 

50 

55 

65 

75 

4 
minaires in the ceiling so that they provide illumination on 
whatever work areas are to be covered with the assurance that 
even though the entire room be illuminated there will be no 
re?ected glare anywhere provided the observer is faced in the 
right direction, that is longitudinally of the axis of the lu 
minaire. This is perhaps made clearer by the diagram in FIG. 
9. In FIG. 9, the observer is supposed to be looking from the 
point E at the piece of paper on his desk between 30 and 31. 
The point V represents the vertical viewing ‘point for the 
re?ection, and it can be seen that unless light strikes the paper 

- at an angle to reach point V, no re?ection will occur. Con 
sequently, from the geometry shown, if a luminaire is provided 
with negligible light emission within the angle “0", as shown 
for luminaires .25 and 26, the luminaire can be placed 
anywhere and will not emit longitudinally directed light at 
glare angles which would cause viewing glare. The angle a is of 
course, the same angle as that de?ned by points 30, V, and 31. ' 

It will be noted that the emission curve shown in FIG. 7, is 
similar to that shown in FIG. 2, in that they both direct little 
light at high angles, particularly in the zone from 60° to 90° 
from nadir. This is important to prevent direct glare in the ob 
servcr’s eyes when the observer is looking in the near horizon 
tal directions. 
The difference in approach between the luminaire of the 

present invention and the conventional luminaire can be 
stated to be that the conventional luminaire is designed to cast 
light straight down and in such a manner that the greatest can— 
dle power is distributed over the surface to be illuminated. 
This of course means that inasmuch as the shortest distance 
from the luminaire to the work is along nadir, the largest 
amount of light is concentrated at that point and spread as 
widely as possible from nadir to cover the maximum area most 
efficiently. The principle involved in the present invention is 
the concentration of light emission at lateral angles high 
enough from nadir to prevent specular re?ection from a 
horizontal surface to the observer’s eye. 
The details of a luminaire having a ?rst preferred embodi 

ment with which this is accomplished are shown in FIGS. 5, 
5A and 6 which are, respectively, transverse and partial lon 
gitudinal sections of the luminaire. The luminaire is composed 
of a metallic housing 40 supporting are?ector 41, a ballast 
mechanism 42. and a ?uorescent tube 43. The refractor 44, 
which may be of glass or plastic, is secured to the metallic 
structure by means of end plates 45. These luminaires are pro 
vided in conventional lengths. It is intended that they are to be 
installed in the space to be illuminated in the manner shown in 
FIG. 9, that is, with the length of the luminaire axis lying paral 
lel to the direction in which the user faces. The refractor may 
have on the outer face of its horizontal surface portion prisms 
46, which refract direct light from the source 43 to emerge in 
the direction of the ray Q8. A series of prisms 4§ in the inner 
face of the inclined bottom portions also serve to refract light 
to emerge as typically shown by the ray 5]. Cutoff prisms 50 
limit the vertical angle of emission of longitudinally traveling 
rays. 

Optionally the horizontal surface portion of the bottom por 
tion of the refractor may have prisms 46' on the light incident 
surface with the cutoff . prisms 50' extending laterally 
completely across the light emergent surface (FIG. 5A ). 

Before proceeding further, from what has been said up to 
now, it can be seen that the bottom of the refractor emits very 
little light having a transverse component within the angle a of 
FIG. 9 because the active surface of prisms 49 and 46 redirect 
all longitudinal as well as transverse light from the source sub 
stantially entirely into lateral planes. 
On the sides of the refractor internal longitudinal prisms 53 

serve to split light from the light source. Part of the direct light 
incident on prisms 53, typically ray 54, is refracted to emerge 
in a downward direction as exempli?ed by ray 55, and part is 
directed upwardly to illuminate the ceiling as indicated by ray 
56. This effect is obtained by so proportioning the prisms that 
an upper surface 57, thereof directs light downwardly while 
the lower surface thereof 58 directs light upwardly as along 



‘3,647,148 
5 

ray 56.‘ It will be appreciated that the external shape chosen 
for the sides of the luminaire is dictated, to some extent, by the 
ratios desired for the widths of the ‘upper surfaces 57, to those 
of the lower surfaces 58, while at the same time having emer 
gent rays take the proper direction. 
A re?ector 41 is provided, having preferably a diffused 

white ?nish giving a reflection distribution as shown by the 
three polar diagrams on the three different surfaces thereof. 
As can be seen, the re?ector has a central lower re?ecting 
portion 60, on each side of which there is an upwardly and 
outwardly sloping surface 61 and ?nally a horizontally extend 
ing portion 62 on each side of the re?ector. The light from 
portion 60 of the reflector, in general, behaves in a manner 
similar to the light coming directly from the ?uorescent tube 

- 43. Because of the inclination on the surface 61, relatively lit 
tle light reaches that portion and a relatively small amount is 
re?ected therefrom as indicated by the small polar curve 63. 
As a result the light which reaches the bottom of the refractor 
from surface 61, is kept at a minimum. Thus the typical ray 65, 
coming from surface 61, and refracted to emerge as 47, is not 
of great intensity. 
The longitudinal distribution of candlepower from the lu 

minaire is that shown in FIG. 8. This distribution is obtained 
by means of external “cutoff” prisms 68 in a manner well 
known in the art. This distribution it will be noted distributes 
relatively little light between 60° and 90° of nadir for the pur 
pose which is well understood, of preventing direct glare as 
the observer looks at the light at low angles. 
The second and third preferred embodiments are illustrated 

in FIGS. 10 through 12 and 14. Referring to FIGS. 10-13, this 
luminaire consists of a refractor 70, a specular re?ector 71 
and a housing 72 which allows space 73 for housing the ballast 
equipment (not shown) for operating the lamp 74. The light 
source 82 in the second and third preferred embodiments is a 
concentrated source of light i.e., a small intense source such as 
a mercury or other metallic vapor lamp. The vertical sidewalls 
of the refractor element of these second and third embodi 
ments include vertically extending refracting prisms 75 on the 
light incident surface thereof. As can be seen in the detail 
shown in FIG. 12 these interior refracting prisms 75 control 
the lateral direction of the light emerging from the refractor 
70. The desired light distribution pattern for the ?rst and 
second preferred embodiments is illustrated diagrammatically 
in FIG. 13. To achieve this desired light distribution with the 
second preferred embodiment, whereby the individual will 
have totally glarefree illumination if he faces in the direction 
of axis 32-32’, the light emitted by the luminaire must not be 
directed by the refractor only in varying lateral directions 
(sidewall prism structure 75) but must also be directed to 
varying vertical angles. This vertical control is effected by 
horizontally extending prisms 76 on the light emergent surface 
of the sidewalls of the refractor 70. As can be seen from the 
detail in FIG. 10, a part of the light incident thereon (ray 87) 
is re?ected by these horizontally extending caladioptric prisms 
76 to emerge upwardly (ray 87’) to illuminate the ceiling and 
part of the direct light (ray 88) is refracted to emerge in a 
downward direction as exempli?ed by ray 88'. The ratio of the 
light to be so reflected upwardly to that which is to so be 
re?ected downwardly is dependent upon the relative effective 
widths of the upper and lower surfaces 89, 90. The external 
shape chosen for the size of the luminaire is therefore dictated 
to some extent by the ratio desired. 
The bottom portion of the refractor of the second preferred 

embodiment is illustrated in FIGS. 10 and 12 in which the bot 
tom portion of the refractor has a substantially circular shape 
and has a panel extending substantially longitudinally (axis 
2-2) thereacross. This panel extends transversely from the 
center thereof in both directions to the point where the light 
from the light source 82 incident on the bottom refractor por 
tion is emitted in beam direction with no deviation as shown 
by ray 79-79’ in FIG. 10. On the light incident surface of this 
panel are longitudinal parallel elongated light spreading 
prisms 77 and corresponding parallel light depressing prisms 
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7b are situated transversely to the light depressing prisms on 
the light emergent surface. The circular segments on the bot 

' tom section of the refractor established by the panel extending 
thereacross are comprised of radial prisms 81 on the light in 
cident surface for providing lateral control of the incident 
light and concentric prisms 80 (FIG. 10) for depressing the 
light incident thereon on the light emergent surface thereof. 

It can be seen that the bottom of the refractor emits very lit 
tle light having a transverse component within the angle a of 
FIG. 9 because the active surfaces of prisms 77 and 80 
redirect all longitudinal as well as transverse light from the 
source substantially entirely into lateral planes. To achieve the 
desired light distribution pattern as illustrated in FIG. 15, 
which enables observers to have glarefree illumination while 
facing either axis 33-33’ or 32-32’, the third preferred em 
bodiment is to be utilized. As compared to the vertical light in 
cident prismatic structure 75 on the sidewalls of the refractor 
70 in the second preferred embodiment whereby incident light 
is laterally directed in two directions, the vertical light in 
cident prismatic structure 75' as illustrated in FIG. 14 would 
laterally direct light in four lateral directions as shown by the 
typical rays emergent therefrom. The horizontal prisms 76’ on 
the outer surface would control the light vertically in the same 
manner as prisms 76 on refractor 70. On the bottom panel, a 
central portion is comprised of concentric prisms 77' on the 
light incident surface thereof to control the light vertically and 
radial prisms 78’ on the light emergent surface to provide for 
lateral control. The pn'sm structure outside of this circular 
portion is comprised of radial prisms 81' on the light incident 
surface giving lateral control and concentric prisms 80' on the 
light emergent surface for achieving vertical control of the 
light. 

Radial prisms 81 align with the planes in which the light rays 
in the radiant emission of light from the concentrated source 
are directed in the same manner as the longitudinal prisms 49 
of the luminaire of FIG. 5 aligns with the planes in which the 
longitudinal components of light from the linear source 43 are 
directed and act to redirect the light onto work areas W, X, Y 
and Z (FIG. 15). Prisms 81” lying generally along and on 
either side of axes 32-32’ and 33-33’ act to lift the longitu 
dinal components of light from the source onto the work areas 
on either side of each axis to eliminate glare along the axes 
and veiling glare from the work surfaces in accordance with 
the object of the invention. 7 

It can be appreciated that to uniformly illuminate the entire 
work surface, the luminaires of the present invention would 
have to have the sizes of the individually illuminated sections 
so designed that by a proper placement of a plurality of these 
luminaires all light would be incident so as to provide glarefree 
viewing and at the same time total uniform illumination of a 
complete work surface would be achieved. 
To obtain even illumination of the ?oor surface it is obvious 

from an examination of FIG. 15 that the adjacent luminaire 
shown in FIGv 14 should be spaced apart approximately one 
half the mounting height above the work plane in both 
directions 32-32’ and 33-33’. The luminaire shown in FIGS. 
l0, l1 and 12 should be spaced apart in the direction 32-32’ 
approximately the distance of the mounting height while at 
right angles to this direction they must be spaced apart one 
half the mounting height. 
The operation of the luminaire should now be clear. It can 

best be visualized by considering that the primary function of 
the re?ector and refractor is to cause emergent light, not so 
much to strike a particular region in relation to the lamp, but 
to strike the surface to be viewed at a particular angle. If the 
viewer is faced in the direction of the length of the luminaire, 
he finds that little light from the portion of the luminaire for 
ward of him (within the ceiling rectangle mentioned), reaches 
the surface he is viewing. Illumination must, therefore, come 
from luminaires elsewhere in the ceiling. These luminaires, of 
course, cannot cause glare because of their position. 
A typical glare producing ray has a component in a longitu 

dinal direction toward the viewer, and a component from 



3,647,148 

nadir in a transverse direction less than one-half of the angle 
subtended by the viewed surface. Both components must be 
present. By providing a luminaire which casts very little light 
having a transverse component within that angle to nadir, 
viewing glare is substantially eliminated. 

It is to be understood that variations in the construction of 
the typical luminaire shown in the present description can be 
made without departing from the invention, the scope of 
which is best understood by the appended claims. 
What I claim is: 
1. in combination: a substantially horizontally disposed 

work'surface to be viewed by a person facing the same and a 
luminaire arranged above and laterally of said work surface 
said luminaire including a linear light source having an 
horizontal axis extending in the direction said surface is to be 
viewed and also including an elongated refractor, said refrac 
tor having light incident and emergent surfaces, said incident 
surface having continuous linear prisms extending beneath 
said light source and parallel to said axis and having active sur 
faces constituting means for receiving incident light from the 
linear light source and for redirecting light rays emitted by 
said light source and incident upon said active surfaces sub 
stantially entirely into relatively narrow angular ranges on op 
posite sides of and remote from a vertical plane through‘and 
parallel to the axis of the linear light source and further con 
stituting means for directing the emitted light onto said work 
surface at such lateral and longitudinal angles for preventing 
re?ection from the horizontally disposed work surface into the 
person’s eye, said refractor further including prismatic cutoff 
means for limiting the vertical angle of light emission. 

2. An elongated luminaire for illuminating horizontal sur 
faces with a minimum of viewing glare in the longitudinal 
direction of the luminaire, comprising: a linear light source, an 
elongated refractor having a bottom panel and side panels on 
opposite sides of said bottom panel, said panels having light in 
cident and emergent surfaces, the light incident surface of said 
bottom panel having first linear prisms extending beneath and 
substantially parallel to said linear light source and having ac 
tive surfaces constituting means for redirecting substantially 
all longitudinal and substantially all lateral light rays emitted 
by said light source and incident upon said active surfaces sub 
stantially entirely away from a vertical plane through and 
parallel to the axis of the linear light source into an angular 
range from 30° to 60° from said vertical plane on opposite 
sides thereof and onto the horizontal surfaces at angles for 
preventing re?ection therefrom to viewers looking at the sur 
faces in longitudinal directions, said side panels respectively 
having second linear prisms extending parallel to said linear 
light source, said second linear prisms having surface means 
disposed for redirecting substantially all longitudinal and 
lateral light rays emitted by the light source and incident 
thereon substantially parallel to the light emergent from that 
part of the bottom panel which is adjacent to the respective 
side panel, said refractor including prismatic cutoff means 
along said bottom panel for limiting the vertical angle of emis 
sion of longitudinally travelling rays. 

3. A luminaire according to claim 1, wherein said prismatic 
cutoff means are provided on the outside of the refractor and 
constitute transversely extending prisms for limiting the emis 
sion of light below approximately 60° from nadir in the lon 
gitudinal direction of the refractor. 

4. A luminaire according to claim 2, which includes a re?ec 
tor arranged above said light source and having a horizontal 
center portion, inclined portions respectively connected to 
opposite sides of said center portion, and side portions respec 
tively connected to said inclined portions, said inclined por 
tions generally facing away from said light source and such 
that only a relatively small amount of light from said light 
source is re?ected by said inclined portions to said ?rst and 
second linear prisms. 

5. A luminaire according to claim 2, in which the second 
linear prisms have further surfaces constituting means for 
redirecting light from said light source, and incident thereu 
pon, upwardly for illuminating a surface above the luminaire. 

15 

25 

30 

40 

45 

55 

65 

70 

8 
6. A lighting system for illuminating a plurality of laterally 

and longitudinally spaced work areas spaced from ground 
level and to be viewed in the longitudinal direction, said 
system comprising a plurality of longitudinally extending lu 
minaires, some of which are disposed directly above respec 
tive ones of said work areas and constituting means for sub 
stantially distributing longitudinal and transverse components 
of light at only lateral angles for illuminating work areas 
spaced laterally of said respective work areas, said luminaires 
further constituting means for substantially eliminating trans 
verse components of light including rays extending longitu 
dinally along a longitudinal center plane through the luminaire 
and within a range of from 0° to approximately 30° on either 
side thereof, said last-named means also constituting means 
for reducing indirect veiling glare from said work areas in 
predetermined longitudinal directions; each of said lurninaires 
including preferably one linear light source having an axis ex 
tending parallel to the longitudinal direction, and also includ 
ing an elongated refractor having linear prisms extending 
beneath and parallel to said axis and having active surfaces on 
its light incident surface constituting means for redirecting 
substantially all longitudinal and transverse light'rays from 
said light source and incident upon said active surfaces into 
lateral planes within an angular range of from 30° to approxi 
mately 60° on opposite sides of and remote from the longitu 
dinal center plane through the luminaire, said refractor in 
cluding prismatic cutoff means for limiting the vertical angle 
oflight emission. 

7. The combination according to claim 4, in which said 
re?ector includes surface means for diffusing light incident 
thereon whereby the light re?ected to said refractor bottom 
panel is diffused light. 

8. in combination: a substantially horizontally disposed 
work surface to be viewed by a person facing the same, and a 
luminaire arranged above and laterally of said work surface, 
said luminaire including a concentrated light source and a 
refractor, said refractor having a bottom portion below said 
light source and including prismatic means on it light incident 
surface for receiving incident light from said light source and 
for redirecting substantially all light rays emitted by said light 
source and incident thereon into lateral planes within a rela 
tively narrow angular range on opposite sides of and remote 
from a open vertical plane through said light source and paral 
lel to the direction in which said surface is to be viewed and 
for directing the emitted light onto to said work surface at 
such lateral and longitudinal angles for preventing re?ection 
from the horizontally disposed work surface into the person ‘s 
eyes. 

9. The combination as de?ned in claim 8 wherein said 
refractor has bottom and side portions, said bottom portion in 
cluding a panel extending substantially thereacross, said panel 
being bisected by a vertical plane passing through said light 
source, said panel having a light incident and a light emergent 
surface, said prismatic means comprising a plurality of elon~ 
gated prisms on said light incident surface extending parallel 
to said plane for spreading light incident thereon, and a plu 
rality of transverse elongated prism means on said light emer 
gent surface for depressing light incident thereon. 

10. The combination as de?ned in claim 8 wherein said 
refractor includes side portions extending upwardly from said 
bottom portion and said side portions include prismatic means 
for distributing the light from said source into four spaced 
work surfaces, and said ?rst mentioned prismatic means also 
comprising means for distributing the light into said four 
spaced work surfaces. 

11. The combination as de?ned in claim 10, wherein said 
bottom portion has a substantially circular shape, and said ?rst 
mention-ed prismatic means comprises a central circular por 
tion having concentric prismatic means on the light incident 
surface thereof for vertically controlling said incident light 
and having radial prismatic means on the light emergent sur 
face for laterally controlling said light. 

E2. in a luminaire for disposition above and laterally of a 
work surface, the luminaire including a light source and a 
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refractor, said refractor having light incident and light emer 
gent surfaces, said light incident surface having continuous 
prisms extending below the light source and for extending in 
planes laterally of the horizontal surface, and having active 
surfaces constituting means for receiving incident light rays 
from the light source and for redirecting substantially all light 
rays emitted longitudinally and transversely relative to the ac 
tive surfaces substantially entirely into lateral planes within a 
relatively narrow angular range on opposite side of an remote 
from a vertical plane through the light source and for directing 
the emitted light onto the work surface at such relative lateral 
and longitudinal angles thereto for preventing re?ection from 
the horizontally disposed work surface into the person’s eye, 
said refractor including prismatic means for effecting a 
predetermined vertical angle of emission of the light directed 
by said ?rst mentioned prisms. 

13. The combination according to claim 12, wherein said 
light source is a linear light source having an axis extending 
parallel to said horizontal surface, said refractor being elon 
gated, said prisms on the light incident surface of said refrac 
tor being linear and extending parallel to the axis of said light 
source and wherein said center plane extends in a direction 
parallel to the axis of the light source. 

14. In combination: a substantially horizontally disposed 
work surface to be viewed by a person facing the same, and a 
luminaire arranged above and laterally of said work surface 
said luminaire including a light source and a refractor, said 
refractor having light incident and emergent surfaces, said in 
cident surface having continuous prisms extending below said 
light source and in planes laterally of said horizontal surface, 
and having active surfaces constituting means for receiving 
light from the light source and for redirecting substantially all 
longitudinal and transverse light rays emitted by said light 
source and incident upon said active surfaces substantially en 
tirely into lateral planes within a relatively narrow angular 
range on opposite sides of and remote from a vertical plane 
through the light source and parallel to the direction in which 
said surface is to be viewed and for redirecting the emitted 
light onto said work surface at such lateral and longitudinal 
angles for preventing re?ection from the horizontally disposed 
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work surface into the person's eye, said refractor including 
prismatic means for effecting a predetermined vertical angle 
of emission of the light redirected by said ?rst-mentioned 
prisms. 

15. The combination according to claim 14, wherein said 
light source is a linear light source having an axis extending 
parallel to said horizontal surface, said refractor being elon 
gated, said prisms on the light incident surface of said refrac 
tor being linear and extending parallel to the axis of said light 
source and wherein said center plane extends in a direction 
parallel to the axis of the light source. 

16. In combination: a substantially horizontally disposed 
work surface to be viewed by a person facing the same, and a 
luminaire arranged above and laterally of said work surface, 
said luminaire including a concentrated light source and a 
refractor, said refractor having a bottom portion below said 
light source and including on its light incident surface 
prismatic means for receiving light from said light source and 
for redirecting substantially all light rays emitted by said light 
source and incident thereon into lateral planes within a rela 
tively narrow angular range on opposite sides of and remote 
from a vertical plane through said light source and parallel to 
the direction in which said work surface is to be viewed and 
for directing the emitted light onto said work surface at such 
lateral and longitudinal angles for preventing reflection from 
the horizontally disposed work surface into the person's eyes, 
said refractor including side portions extending upwardly from 
said bottom portion and said side portions including on their 
light incident surfaces prismatic means for distributing the 
light from said source into four spaced work surfaces, said ?rst 
mentioned prismatic means also comprising means for dis 
tributing the light into said four spaced ‘work surfaces, said 
bottom portion further including a_ ring shaped portion sur 
rounding a circular portion and having radial prismatic means 
on the light incident surface for laterally controlling the in 
cident light and concentric prismatic means on said light 
emergent surface for vertically controlling said light, said last 
mentioned radial and concentric prismatic means also con 
stituting means for distributing light onto said four work sur 
faces. 


