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1 
1 Claim. (Cl. 240—-3.1) 

This invention relates to improvements in 
means for producing a colored light beam and, 
in particular, to spotlight equipment, which will 
enable a number of light sources each‘ giving a 
light of di?erent color to provide illumination ; 
which can be blended into one ?nal beam of 
light. 

It is sometimes desired to mingle the light of 
a plurality of colors such, for example, as the 
four colors, white, red, green and blue, in such 
a manner that by blending the light in diiferent 
proportions di?erent color hues are obtained. 
If four spotlights corresponding to these four 
colors are mounted close together, it will be found 
that undesirable color shadows are created and 
the four beams do not generally intermingle su?i 
ciently to avoid what is known as color fringing. 
It is therefore desired that these beams should 

be so intermingled that the colors in question 
can be su?iciently combined to avoid these phe 
nomena, and an object of the present invention 
is apparatus whereby this result maybe achieved. 
It is to be understood, however, that this inven— 
tion applies to the combination of any required 
number of colored light sources, and that the 
number "fo-ur” is quoted as an example. Also, 
the sources can be arranged to give any desired 
color of light and means may be employed for 
varying the color and/or intensity of the use 
ful emitted light. For example, in the case of a 
plurality of light sources, individual dimmers 
may be employed to vary the useful emitted light. 
The expression “useful emitted light” used 

herein means the amount of light which is even 
tually used for illuminating or other purposes and 
if means, such as for example iris diaphragms 
are employed for. controlling the light from 
'any light source, it will be appreciated that the 
amount of useful emitted light may be less‘than 
amount of light emitted (that is, produced) by 
the .source. According to the present invention, 
‘means are provided whereby a major light beam 
is split into a number of component beams; pre 
determined component beams are transposed and 
means are provided for combining the com 
ponent beams into a unitary beam. The ex 
pression “major beam” is used as a matter of 
convenience to indicate a beam from any con 
venient source of light and includes where the 
context so permits, a plurality of beams derived 
from a single beam; speci?cally, it is employed 
(where the context so admits) to mean the ?ux 
of light allocated to any one color beforelthe 
splitting takes place. According to one method 
of carrying the invention into effect, color light? ' 
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'2 
ing apparatus is provided comprising a light 
source or plurality of light sources or other 
means affording a plurality of major beams of 
light, in combination with two optical systems, 
the ?rst of which functions to split each major 
beam into a plurality of component beams and 
transposes some component beams or predeter 
mined parts thereof and the second of which 
collects said component beams and transmits 
them as a unitary beam. The expression “opti 
cal system” as used herein means an ‘arrange 
ment of lenses, prisms, or re?ectors, or any 
combination thereof. 

Speci?cally, the first optical system is so con 
structed and arranged that the number of com 
ponent beams into which each major beam ‘is 
split, is preferably a multiple of the number .of 
colors to be mingled. 

It is an object of the present invention to 
overcome the di?iculties mentioned above by 
means of the type generally indicated above. 
Other objects will become apparent from the 

following description taken in connection with 
the attached drawings showing several illustra 
tive embodiments of the invention and wherein: 
’ Fig. 1 is a horizontal sectional view of the ap 
paratus (taken on the line l-l in Fig. 2). 

Fig. 2 is an elevation of the ?rst opticalsys 
'tem of Fig. 1. ' ' . - 

_' Fig. 3 is a diagram illustrating the manner in 
which the ?rst system splits and‘ transposes the 
beams emanating from the various sources, as 
viewed in the plane of the second optical sys 
tem. 

Fig. 4 is a. diagram illustrating how re?ectors 
may be used in the optical systems. 

Fig. 5 is a diagram illustrating the use of lenses 
and re?ectors in the ?rst optical system. I. 
_ Fig. 6 is a diagram illustrating a ?rstloptical 
system consisting of re?ectors and a second op} 
t'ical system consisting of refracting prisms. and 
masks. ' " “ ' 

' Fig. '7 is a diagram illustrating an arrangement 
in which the emission of a single source is di-— 
vided into a plurality of major beams. _ 

It is to be assumed that it is desired to com 
bine the light of four different colors emanating 
from four separate light sources, which may 
be referred to as R (for red), G (for green), B 
(for blue) and W (for white). 
The four light sources may be mounted, say, 

in pairs one above the other so that each light 
source terms, say, a corner of a square or rec 
tangle, each light source being more or less separ 
rated from the others. __The desired hue of col 
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ored light can be provided by means of a color 
?lter associated with each or selected of the light 
sources at any location between the source and 
the emergence of the ?nal uni?ed beam (e. g. 
the lenses of oneor each optical system may be 
made of colored ‘glass) or each light source it 
self can. emit colored (including white) light. 
From each source, there emanates a major 

beam; in Fig. 1 the major beams from sources 
R and G are indicated at IR; and. K} respectively. 
In front of the light sources, there is a ?rst opti 
cal system I, one function of which‘ is to collect 
the major beam from each. source andtransmit 
a plurality of separate narrow-angle (or ‘_‘par 
allel”) component beams. on the drawings these 
component beams are given the reference: letter 
of the source from which they emanate, primed 
with "an index number 1, 2, 3 or 4 as the case 
may be. There will preferably be as many com 
ponent beams of light (or multiples of this num-_ 
her) from each light source as there are funda 
mental colors to be mingled. Thus, if four colors 
are to be mingled in one ?nal beam, the light col 
lected from each source is divided into four (or 
multiples of four) separate beams of light. This 
can be done either by one composite lens or by 
‘a number of separate lenses suitably mounted for 
each light source. ‘ 
Thus in the drawings the component beams are 

indicated at R1, R2, R3, R4, G1, G2, etc., the com 
ponent lenses that constitute the ?rst optical sys 
tem !, are indicated at r1, r2, r3, T4, g1, g2, etc. 
A further function of the ?rst optical system 

I is to transpose certain or all of the component 
beams from the various sources so that their loca 
tion, in a plane substantially normal to the gen 
eral direction of light transmission is changed and 
a “jumbling.” or "scrambling" of the component 
beams results, On Fig. 2. arrows indicate the di 
rection in which certain component beams are di 
verted' for this purpose, while Fig. 3 illustrates 
the resultant transposition at the second system 
and maybe considered as representing a. section 
taken in the said plane, showing the resultant 
patchwork effect. 

All these component light beams. are trans 
mitted to a second optical system (or straight 
ener) 2 mounted at a convenient distance in 
front of the ?rst system. The second system (of 
said Fig‘. 1) caneither take the form of one com 
posite lens or may include a number of separate 
lenses suitably mounted and can be either larger 
or smaller in area than the ?rst set of lenses 
or composite lens. 7 

Some or all of the component beams of light 
from the ?rst system i or set of lenses nearest 
to the light sources will enter the second‘ system 
2, or. set of lenses at an angle, but the second set 
of lenseswill bearranged tobring all the com 
ponentubeams into alparallelo-r nearly‘ parallel 
direction "wtih each other, as illustrated in Fig. 
1. To accomplish this, it is necessary for each 
separate lens (or section of a composite lens) 
in the ?rst system I which transposes a beam, 
to have a corresponding lens (or part of a com 
posite lens) in the second system 2. The second 
‘set of lenses (or part of a composite lens) will, 
however, be arranged in a different order‘. 
Some of the component light beams from the 

?rst system may enter the second system direct, 
i. e'. not at an angle, but other component beams 
will be deflected by the ?rst system, so as to 
enter the second system-at an angle,,so that there 
will be a greater-distance between say, two com 
ponent light‘bearms of‘the'sa'me color after pass 

C1 

4 
ing through the second system than was the 
case when the light beams left the ?rst system. 
The second system will, however, ?nally bring 
all the component light beams into one ?nal 
narrow angle, or parallel beam of light of the 
kind provided by spotlights. In this manner, 
lights of different colors are more closely mingled 

1 in one ?nal beam. 

10'. 

1.5 . 

In Fig. 4, the light from the sources of which 
R and G are examples, is collected and projected 
forward as parallel major beams IR and IG by 
parabolic re?ectors 3 and 4 which pass through 
nests of black masking rings or slats 5 anld 6. 
These permit the passage of the light from the 
reflectors 3’ and 4 without obstruction but sub 

, stantially prevent the passage of light direct 
from the sources. Each major beam is broken 

- . up into its component beams by the ?rst optical 
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system and certain component beams from the 
two major beams are transposed. This is effected 
by allowing component beams R1 to pass straight 
ahead without‘ interference but by de?ecting 
component beams R2, G1 by strip re?ectors T, 8. 
At the second optical system 2, beams R1, Gr2 
again pass straight ahead, but component beams 
R2, G1 are straightened by strip re?ectors ‘9 and 
I0. 
In Fig. 5, reflectors 3’, 4' are employed to col 

lect the light from each source into its major 
beam. The ?rst optical system I comprises lens 
plates H and [2 with circular prisms formed 
thereon serving to straighten the major beams 
and reflectors ‘i and S for splitting and trans 
posing. 
In Fig. 6 the major beam directed rearwardly 

from‘ each source R and G is split into its. com 
ponent beams, and the required transposition 
is effected, by suitably shaped reflectors or re 
?ector sections i3, iii, I5, 66 (one for each com 
ponent beam of each initial color). The trans 
posed beams R2 and G1 are directed by their re 
?ectors 14, I5 to the means (here shown as re 
fracting prisms l1, (8) in the second system 2 
by which they are straightened; in passage to 
the second system they are masked by plates I9, 
20 which prevent the emergence of stray light. 
The component beams R1, G2 that are thrown. by 
re?ectors l3, l6, straight forward to the second 
system also pass through masking plates I9, 2D 
for a like purpose; these plates also suppress light 
travelling directly forward from the sources R, G. 
In Figs. 4 and 6 instead of re?ectors behind the 

sources, the light from the sources may be col, 
lected into parallel major beams by refracting 
means located in front of the sources. 

It will be appreciated that instead of there 
being a plurality of separate and distinct light 
sources which, as hereinbefore. described, gen 
erate separate major beams, there may be a com 
mon source such as X in Fig. 'i, the light from 
which is divided into the plurality of major beams 
each of which is subsequently split into a number 
of component beams by means such as reflectors 
2|, 22 one for each beam. There may, for ex 
ample, be positioned in front of or behind a single 
light source a multi-colored ?lter indicated at 
23. The ?lter may, for example, be in the form 
of a square divided into four equal squares and 
one of these squares is colored red, the other 
green, the third blue and the fourth clear. In 
this manner, from a single source of light, four 
major beams of four different colors are ob 
tained and these four major beams are trans 
mitted to the ?rst optical system I and from 
thencel'to the second optical system 2‘ in the 
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manner previously described. It will be appre 
ciated that there may be any desired number of 
individual light sources giving a plurality of 
major beams in the manner described and prede 
termined component beams of said major beams 
are transmitted to the second optical system in 
accordance with the present invention. 

Since these major beams all emanate from a 
common source X, their individual intensities 
cannot easily be varied by means of dimmers or 
the like. On the other hand, the amount of light 
?nally utilized from each beam (and transmitted 
through the optical systems) may be varied by 
control means 24, 25 such as an iris diaphragm, 
movable shutter or shutters, or one or more mov 
able lenses, through which the beams pass on 
their way to the ?rst optical system I. Such 
means may be operated individually and/or col 
lectively. For example, there may be a pattern 
ing mechanism which may be pre-set to afford 
a predetermined combination of settings of said 
controlling means and mechanism whereby the 
controlling means are adjusted in accordance 
with any selected combination. The ?rst optical 
system illustrated in Fig. 7, comprises main lenses 
II and I2 and transposing lenses T2, 91, while the 
second system 2 comprises straightening lenses 
27'2 and 291. 
The expression “optical system” and "lenses” 

or “set of lenses” as used in this description is 
meant to cover the necessary prisms, lenses, or 
re?ectors required to produce the desired collec 
tion and/or de?ection of light rays and, in prac 
tice each lens may in fact be a composite lens, 
or a combination of lenses as required to carry 
out the desired control of the light rays. 
The optical systems of any of the illustrative 

forms shown and described can. if desired, be 
arranged also to di?use or widen the angle of 
the ?nal composite beam of light. 
From the foregoing it will be seen that by the 

present invention a resultant light beam of any 
desired color hue can be obtained by employing 
either a plurality of light sources each emitting 
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a major beam, the relative intensity of which 
may be varied as required, or by employing a 
single light source from which a plurality of 
major beams are obtained such as by the use of 
a multi-colored ?lter, it being understood that 
the relative intensity of said beams may be varied, 
as required, as by the use of shutters or die. 
phragms. 

It will be noted that the constructions shown 
and described will serve admirably to accomplish 
the objects stated above. It is to be understood, 
however, that the constructions disclosed above 
are intended merely as illustrative of the inven 
tion and not as limiting as various modi?cations 
therein may be made without departing from 
the invention as de?ned by a proper interpreta 
tion of the claim which follows: 

I claim: 
In a color lighting apparatus for producing 

a beam of colored light without color fringing, 
the combination of means aifording simultane 
ously a plurality of major beams of light each of 
a di?erent color, a ?rst optical system for split 
ting each major beam into arplurality of dis 
crete beams of the same color as the correspond 
ing major beam and transmitting all of said dis 
crete beams onto distinct areas of an imaginary 
plane in a color interspersed pattern, and an 
optical system in said plane for transmitting said 
interspersed discrete beams as a parallel unitary 
beam. 

ROLLO GILLESPIE WILLIAMS. 

References Cited in the me or this patent 
UNITED STATES PATENTS 

Number Name Date 
961,852 Fujita _________ _'___ June 21, 1910 

1,223,459 Whitney _______ __'___ Apr. 24, 1917 
1,458,826 Janovjak _________ __ June 12, 1923 
1,601,358 Hall ____________ __ Sept. 28, 1926 
1,738,942 Brenkert et a1 _____ __ Dec. 10, 1929 
2,217,790 Boynton _________ __ Oct. 15, 1940 


