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This invention relates to a lamp, and more particularly 
to a lamp having a controllable, variable color output with 
an infinite color range, and relates to a monocolor lamp 
cartridge. 

According to present ligh-ting technology, light of a 
selected color from a lamp is obtained by applying a suit 
able color filtering material to the bulb surface or by 
arranging suitable filtering or spectral selector plates ad 
jacent the bulb in the path of the ligh-t. These methods, 
while often satisfactory, have definite limitations, includ 
ing (l) the inability to faithfully produce and reproduce 
true colors, (2) the very limited number of colors which 
can be projected, (3) the almost complete lack of con 
trollable color variation, (4) the bulkiness, complexity, 
and multiplicity of elements necessary for even a few dif 
ferent colors, and (5) the great difficulty of projecting 
a composite light formed of a plurality of combined 
primary colors on a single axis. 

It is therefore an object of »this invention to provide 
a lamp that is capable in and of itself of projecting light 
of any color in an infinitely variable manner over the 
entire visible light range. 

It is another object of this invention to provide a lamp 
that is variably controllable to project any selected color, 
and by a simple dial adjustment, to change color to any 
other selected color within an infinite variation of visible 
light, and all from the same bulb. Its output of color 
shades over the visible range can be altered within a 
second. Yet, its exterior appears no different from a 
normal light bulb. It is small and compact. It can be 
readily plugged into or removed from a socket. No 
special skill is required to insert it, or to operate it. It 
provides true color shades. It can combine light to form 
a composite of colors such as three primary colors, and 
moreover projects the composite color on an axis as 
needed, for example, for photographic or related purposes. 

It is another object of this invention to provide a lamp 
capable of infinite color variation, where the colors may 
be accurately reproduced at any time. Therefore, the 
compact lamp is capable of repeatedly projecting the same 
color at any time, and consequently, is valuable in scien 
titic, theatrical, display, decorative and other ñelds. 

lt is another object of this invention to provide a mono 
color lamp cartridge that is small, simple in structure, and 
capable of projecting a preselected color of any intensity 
desired. The cartridge is relatively inexpensive and yet 
extremely useful. It fills a technological gap by provid 
ing true color projection of any preselected color within 
the visible range from a very small unit. lt can be 
coupled with similar controlled cartridges of different 
colors to produce primary colors in any proportion and 
thus enable variable production of any known color, up 
to and including white. 

It is another object of this invention to provide a small 
monocolor cartridge Ithat can be enclosed in a small trans 
lucent envelope and used, for example, as a christmas 
tree bulb, a decorative display bulb or in a dozen other 
uses. 

These and other related objects of this invention Will 
be apparent upon studying the following specification in 
conjunction with the drawings in which: 
FIG. l is a side elevational sectional view of the novel 

cartridge; 
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FIG. 2 is a side elevational view of a lamp partially 

broken away to show a plurality of cartridges therein; 
FIG. 3 is an enlarged sectional view taken on plane 

III-_III of FIG. 2; 
FIG. 4 is a schematic diagram of a typical electrical 

circuit controlling the lamp in FIGS. 2 and 3; 
FIG. 5 is an elevational view of a single cartridge bulb 

partially broken away; and 
FIG. 6 is an elevational View of a modified single 

cartridge bulb partially broken away. 
Basically, the inventive cartridge to be enveloped in a 

lamp, either in groups or singularly, comprises a source 
of light in the form of a filament, a multiñlm spectral 
selector mantle surrounding and uniformly spaced from 
the source, and light ray restricting means limiting the 
angle of incidence of light from the source onto the mantle 
to provide a selected spectral color output. More spe 
cifically, the cartridge includes an elongated, ceramic 
support and restricting element, the outer surface por 
tions of which lie in an imaginary cylinder, and having a 
relatively narrow and deep helical groove along its length, 
a helical light source filament along the bottom of the 
groove and adapted to project light in a narrow projection 
angle range out between the walls of the groove, and a 
multifilm spectral selector mantle around `the outside of 
the element to transmit only selected light wave lengths 
for the color desired. The elongated ceramic element 
may be specifically defined as the surface generated about 
an axis by a V lying in a plane including the axis and 
revolving about the axis while moving longitudinally along 
the axis. The multifilm spectral selector mantle is pref 
erably a coating on a cylindrical, translucent, and usually 
transparent tubing support such as glass or quartz. Three 
cartridges preferably `produce primary colors in the en 
velopes in varying intensities to provide a composite light 
output of any selected color from the envelope. 

Referring now specifically to the drawings, the novel 
cartridge itl essentially comprises a source of light, usually 
a tungsten filament 12 adapted to be connected to elec 
trical leads to emit ordinary white light composed of all 
colors of the spectrum. The helical filament is wound on 
a filament support and light ray restrictor 14. A multi 
film spectral selector mantle i6, usually in the form of a 
coating on a cylindrical tube 18 of pyrex glass or quartz 
surrounds the filament and support. Elongated support 
i4 has an axis extending through the center. The outer 
edge surface portions of the element fall in the cylinder 
defined by the inner cylindrical surface of glass tube 18. 
A narrow, relatively deep helical groove 20 is formed in 
element 14 with the walls being at an acute angle with 
respect to each other. Filament l2 is supported at the 
bottom of the groove on an arcuate surface formed by 
rounding the apex of the V~shaped groove. The surfaces 
of element i4 may be thought of as generated or en 
gendered about the axis, by a ‘V having a rounded point or 
bottom, lying in a plane including the axis, and revolved 
about the axis while moved longitudinally along the 
axis. The legs of the V form the walls 22 which restrict 
the angle of incidence of light from the filament unto 
the spectral selector coating 16. This acute angle is rela~ 
tively small, ordinarily a few degrees. Since the color 
emitted from a spectral selector coating varies markedly 
with the angle of incidence of the light thereon, optimum 
results are obtained from a spectral selector having the 
light rays projected exactly perpendicular thereto. Since, 
however, no significant light ou-tput would result if the 
grooves 20 were so restricted, a small angular range is 
purposely provided. The angle is made small enough to 
have essentially no effect on the true color output, and 
yet large enough to obtain a useable light output. This 
causes the output color to be that caused by an incidence 
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angle on the coating equal to the average angle of inci 
dence of the acute range selected for the cartridge. Thus, 
using presently available data on spectral selector films, 
and the average angle of incidence for the specific acute 
angle of groove Ztl for the particular cartridge involved, 
the output color of the cartridge can be readily deter 
mined. 

It is to be understood that the multifilm spectral selec 
tor coating comprises a conventional plurality of films 
of selected metals applied one directly upon the other 
without intermediate ñlters. Normally, up to 40 different 
layers can be applied as deemed necessary, but the total 
thickness is not more than about forty microinches. The 
coatings are usually of rare earth metals for the visible 
light range. Films ordinarily used for control of light 
in the visible region are formed by vapor deposition using 
magnesium fiuoride, zinc sulfide, silicon monoxide, tita 
nium dioxide, cerium dioxide, and antimony trisulfide. 
These selectors have almost no absorption, and do not 
change characteristics even under high heating condi 
tions, as is known. The coatings generally are of dielec 
tric materials. The base materials for the films are 
usually glass, borosilicate glass or quartz. If the coating 
is applied to the exterior of the cylinder, the cylinder is 
transparent to assure passage of light at the proper angle 
of incidence for the light rays on the spectral selector 
coating. If the coating is applied to the interior of the 
cylinder, the tube may be translucent and not necessarily 
transparent since the light will already have passed 
through `the spectral selector, so that subsequent diffrac 
tion of the rays will not be significant to the operation. 
The terms transparent and translucent are intended ac 
cording to their ordinary usage. T he light transmission 
characteristics required depend upon the necessity of 
impinging the light rays onto the spectral selector coat 
ing at the Controlled angle of incidence range. It is be 
lieved unnecessary to expand upon the technology of 
spectral selectors further. Additional technology may 
be obtained from several sources including Bausch & 
Lomb and Optical Coating Laboratories. 

Particular multifilm selectors may be selected to pro 
duce any desired color. They are intended to usually 
produce the primary colors red, green and blue which can 
be combined in one lamp in this invention. The selectors 
`transmit only the desired spectral band width from the 
visual spectrum of about 400 to 700 millimicron wave 
length range, to produce the particular color needed. For 
example, currently the Bausch & Lomb red selector is 
identified as 90-2-600 coupled with a 90-2-540. The 
green is ordinarily 90-4-540 coupled with 90-2-500, and 
the blue is 90-1-480 coupled with 90-1-540. In each 
case, the first number identifies the angle of incidence, 
i.e. the 90° optimum angle from which the novel car 
tridge departs just slightly. The second number is a design 
designation. The third number defines a functional wave 
length. If `the spectral selector has a single wave length 
cutoff which must be defined, this third number is the 
wave length in millimicrons at the 50% transmittance 
point on this cutoff. This, for example, holds true Vfor the 
blue multifilm selector which selects visible wave lengths 
at the blue end of the spectrum to the ultra-violet range. 
This holds true also for the red selector which selects 
wave lengths at the red end of thel spectrum to the infrared 
range. The green filter, on the other hand, selects wave 
lengths from the middle of the visible range, and possesses 
two cutof‘fs. Its third identification number then refers to 
the wave length at the center of the band transmitted. 
Ordinarily, when the films are deposited by vacuum de 
position techniques, the coating material is placed in a 
vacuum reactor and heated until either it evaporates or 
sublimes. It then is allowed to condense on the trans 
lucent tube 18. 
The cartridge 1t) in FIG. l may be inserted directly 

in a small glass envelope 13 about the size of a Christ 
rnas tree bulb, for example as illustrated in FIGS. 5 and 
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6. The electrical leads 17 are connected to the ends of 
filament 12 and to any suitable type of socket connector 
15. The leads and cartridge are supported on a suitable 
glass column 19. The bulb envelope is evacuated and 
usually filled with an inner atmosphere such as nitrogen, 
iodine, or other suitable substance according to conven 
tional practice with bulbs. The small, true-color bulb 
can serve for decorative purposes on Christmas trees 
or displays, etc. 

Alternatively, a group of the novel cartridges may be 
mounted in a larger envelope 3f) such as an opal diffuser 
envelope having a hemispherical lower portion as on a 
conventional light bulb (see FIG. 2). The cartridges 10 
are all supported on a central support column 32 extend 
ing down into the hemisperical portion of the bulb from 
the tube base 34. The cartridges are grouped in a sym 
metrical pattern to produce a uniform light output from 
the hemispherical portion of the bulb. The opal hemi 
spherical diffusor blends the primary color light com 
ponents into a single-color, output light having even il 
lumination from the diffusor along the axis of the bulb 
and the hemispherical portion thereof. This result is 
especially advantageous for use of the bulb with photo 
graphic enlarging and printing as mentioned hereinafter, 
since not only is the color exactly controllable, but also 
the illumination is even, the output is along the bulb axis 
without requiring the use of additional optical means, and 
the individual colors are all uniformly blended and inte 
grated. A preferred pattern is the radial, generally circu 
lar pattern shown in FIG. 3. Independent leads 36 con 
nect to the outer ends of the` cartridges. A larger, cen 
tral, common lead 38 extends through column 32 and con 
nects to the inner ends of the filaments. This also sup 
ports the cartridges. In the arrangement shown, the three 
primary colors, red, green and blue, are all represented 
by the cartridges. The coatings 16 are selected of ap 
propriate spectral selector combinations to obtain the de 
sired output color. Here there are three cartridges for 
red, three for green, and three for blue spaced alternately 
around the symmetrical pattern. The three leads to the 
three red cartridges are connected together in the base 
34, the three leads to the green cartridges are connected 
together in the base, and similarly the three blue leads 
are connected. The tube base 34 in this exemplary struc 
ture is provided with four prongs, No. l being the return 
prong from common return lead 38, No. 2 being the 
prong electrically connected to leads to the three red car 
tridges, No. 3 being the prong connected to leads to the 
three green cartridges, and No. 4 being the prong elec 
trically connected to leads to the three blue cartridges. 
Of course, there may be any number from 1 on up of 
the particular colors involved, but three are shown for 
illustration purposes. The bulb is noticeably simple in 
construction. It is easy to use merely by inserting it into 
a plug. The plug will merely have sockets 1', 2', 3’ and 
4’ (FIG. 4) to receive the respective pins l, 2, 3, and 4 
leading to the plurality of cartridges. 

If all of the cartridges are provided with substantially 
equal electrical potential, the three primary colors can 
be combined to produce pure white light output com 
posed only of the three primary colors and not colors 
in the spectrum. If, on the other hand, it is desired to 
produce any other color shade within the entire visible 
spectrum, either one or two of the three primary color 
cartridges can be varied in output intensity. Varying the 
primary components varies the composite output. To do 
this, power leads 42 to socket 40 are provided with three 
independent variable transformers 44, 46 and 48 to 
control the electrical input to red, green and blue car 
tridges, respectively. By varying the output voltage from 
the transformers to increase one or two of the colors, 
the composite color can be easily and widely changed 
over the entire visible range of the spectrum. Although 
the three most common primary colors of red, green, and 
blue are discussed most with respect to this invention, 
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any three colors which, when combined, can produce 
white light are intended as primary colors and are in 
cluded within the broader aspects of this invention. If 
the transformers are wound on a logarithmic pattern, the 
individual component output variation will be linear. 
If the transformers are linearly wound, the output varia 
tion will `be logarithmic. 

In operation, therefore, the cartridge may be enclosed 
in a -small bulb envelope and supplied with electric pow 
er to produce a monocolored bulb. Alternatively, the 
cartridges can be placed in groups to provide a variable 
light source. With three primary colors in an envelope 
approximately the size of a conventional bulb, and with 
electrical suitable outlets and controls for the respective 
independent filaments, a single bulb can be caused to 
vary in color over the entire visible range in an infinitely 
variable manner. The attractiveness of this invention for 
display, decorative, or scientific purposes, is only too ob 
vious. Any particular selected color may be easily re 
produced by simply recording the values on the respective 
variable transformers to achieve a particular color the 
first time. In uses such as photographic printing and en 
larging, any color may be projected on a single axis from 
the bulb without resorting to complex filtering techniques 
heretofore used, or the use of optical focusing elements. 
It will be obvious to those in the art, that a host of other 
uses, and a great number of other advantages could be 
cited within the principles taught. It will be obvious to 
those in the art that the particular construction shown 
may perhaps be modified physically to `suit a particular 
situation, while applying the inventive principles set forth 
herein. It is believed that this lamp and cartridge form 
a basic invention, and therefore the illustrated structures, 
although depicting the preferred forms of the invention 
are not to be limiting in nature, but illustrative thereof. 
The invention is to be limited only by the scope of the 
appended claims and the reasonable equivalents thereto 
in view of the state of the art. 

I claim: 
1. A lamp cartridge comprising: a source of light; a 

multifilm spectral selector mantle surrounding and uni 
formly spaced from said source; and light ray restricting 
means limiting the angle of incidence of light from said 
source on to said mantle to provide a selected spectral 
color output. 

2. A lamp cartridge comprising: a filament adapted to 
be mounted in an inert atmosphere; a multifilm spectral 
selector mantle around said filament; and means limiting 
the angle of incidence of light rays from said filament onto 
said mantle to provide a source of controlled color output. 

3. A lamp cartridge having a controlled spectral band 
emission, comprising: a filament arranged in an orderly 
pattern; a translucent housing around said filament; a 
multifilm spectral selector coating on said housing adapted 
to pass a preselected -spectral light band; and light ray 
alignment means supported by said housing for limiting 
the angle of incidence of light rays on said multifilm coat 
ing and thereby providing a controlled color output. 

4. A monocolor lamp cartridge comprising: a helical 
filament about an axis; a support for said filament; helical 
means radiating from said axis and providing a limited 
angle range of light projection from said filament; and 
multifilm spectral selector means at the radiated extremity 
of said helical means to pass only a selected spectral range 
of light to create a selected color output. _ 

5. A monocolor lamp cartridge comprising: a filament 
wound in a helical pattern on an elongated support hav 
ing a central axis; a translucent, annular cylindrical tube 
spaced from said filament; a multifilm spectral selector 
coating on said tube; and helically-oriented, light ray 
limiting means radiating away from said axis and toward 
said tube and restricting the light from said filament in 
cident to said coating to a specific small angular range to 
provide a controlled color output from said tube. 
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6. A lamp cartridge comprising: an elongated element 

having surfaces engenedered about an axis by a V lying in 
a plane including the axis and revolved about the axis 
while moved longitudinally along the axis; a helical fila 
ment supported in the groove formed by the apex portion 
of said V; the legs of said V and thereby the walls en 
gendered thereby being at a small predetermined acute 
angle to restrict the angular range of light radiated from 
said filament; and a cylindrical multifilm spectral selector 
mantle around said filament and surface creating essen 
tially a monocolor output from said restricted light. 

7. A lamp cartridge comprising: an elongated ceramic 
element, the outer surface of which lies in an imaginary 
cylinder, and having a helical groove along its length; 
said groove being relatively narrow and deep; a helical 
filament along the bottom of said groove and adapted to 
project light in a narrow projection angle range out be 
tween the walls of said groove; a light transmitting cyl 
inder around said element; and a multifilm spectral selec 
tor coating -on said cylinder to select from. the light from 
said filament wave lengths to produce a preselected color. 

S. A lamp, comprising: an enclosing sealed envelope 
having electrical connections; a plurality of cartridges in 
said envelope and connected to respective ones of said 
electrical connections; said cartridges each having a multi 
film spectral selector mantle adapted to select light of a 
preselected color from a source; a light source in each 
cartridge, and means restricting the angle of incidence of 
light from said source onto the spectral selector mantle to 
provide a preselected output color. 

9. A lamp, comprising: an enclosing sealed envelope 
having electrical connections; a plurality of lamp car 
tridges in said envelope connected to respective ones of 
said electrical connections; said cartridges each having a 
filament wound in a helical pattern on a support along an 
axis; a translucent annular cylindrical tube spaced from 
said filament; a multifilm spectral selecting coating on said 
tube; and helically-oriente-d, light ray limiting means ra 
diating away from -said axis and toward said tube restrict 
ing the light from said filament incident to said coating to 
a specific small angular range to provide a controlled 
color output from said tube. 

10. A lamp, comprising: an enclosing sealed envelope 
having electrical connections; a plurality of lamp car 
tridges in said envelope and connected to respective ones 
of said electrical connections; said cartridges each having 
an elongated ceramic element, the outer surface of which 
lies in an imaginary cylinder, and having a helical groove 
along its length; said groove being relatively narrow and 
deep; a helical filament along the bottom of said groove 
and adapted to project light in a narrow projection angle 
range out between the walls of said groove; a light trans 
mitting cylinder around said element; and a multitilm 
spectral selector coating on said cylinder to select specific 
wave lengths of light from said filament to produce a pre 
selected color output. 

Il. A lamp, comprising: an enclosing sealed envelope 
having electrical connections; a plurality of lamp car 
tridges in said envelope and connected to respective ones 
of said electrical connections; said cartridges each having 
an elongated element having a surface formed about an 
axis by a V lying in a plane including the axis and re 
volved about the axis While moved longitudinally along 
the axis; a helical filament supported in the groove formed 
by the apex of said V; the legs of said V and thereby the 
walls engendered thereby being at a small predetermined 
acute angle to restrict the angular range of light radiated 
from said filament; and a cylindrical multifilm spectral 
selector mantle around said filament and surface creat 
ingh essentially a mono-color output from said restricted 
ligl t. 

12. A lamp, comprising: an enclosing sealed envelope 
having electrical connections; a plurality of lamp car 
tridges in said envelope and connected to respective ones 
of said electrical connections; said cartridges each having 
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a filament wound in a helical pattern on a support along 
an axis; a transluc-ent, cylindrical tube spaced from said 
filament; different multi‘film spectral selector coatings on 
said tube causing a plurality of output colors; helically 
oriented, light ray limiting means radiating away from 
said axis and toward said tube and restricting the light 
from said filament incident to said coatings to a specific 
angular range to provide the controlled color from each 
tube; and a variable electrical input control means for 
cartridges of different colors enabling the composite over 
all lamp color to be varied ‘by variation of the electrical 
input to different color cartridges. 

13. A lamp, comprising: an enclosing sealed envelope 
having an inert atmosphere and electrical connections; 
a plurality of symmetrically-arranged lamp cartridges in 
said envelope and connected to respective ones of said 
electrical connections; said cartridges each having an 
elongated ceramic support element, the outer surface of 
which lies in an imaginary cylinder, and having a helical 
relatively narrow and deep V-shaped groove along its 
length; the walls of said groove being at a small acute 
angle; a helical filament along the bottom of said groove 
and adapted to project light in a narrow projection angle 
range out between the walls of said groove; a light trans 
mitting cylinder around said element; multifilm spectral 
selector coatings on respective cylinders to select pre 
determined wave lengths from said light from said fila 
ments to form a plurality of preselected output colors; 
and a variable input electrical control means for car 
tridges of different colors enabling overall lamp output 
color variation by variation of the components thereof. 

14. A lamp,_comprising: an enclosing envelope having 
electrical connections; a plurality of lamp cartridges in 
said envelope and connected to respective ones of said 
electrical connections; said cartridges each having an 
elongated element having surfaces formed about an axis 
by a V lying in a plane including the axis and revolved 
about the axis while moved longitudinally along the axis; 
a helical filament supported in the base of the groove 
formed by the point of said V; the legs of said V and 
thereby the walls engendered thereby being at a small 
predetermined acute angle to restrict the angle range of 
light radiated from said filament; a cylindrical multifilm 
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spectral selector mantle around said filament and surfaces 
selecting wave lengths to create essentially a monocolor 
from said restricted light; different cartridges having dif 
erent colors; and variable input control means for the 

cartridges of different colors enabling overall lamp color 
variation by variation of the components thereof. _ 

15. A lamp cartridge comprising: a source of light; a 
spectral selector mantle capa-ble of selecting a limited 
wave length range of light from light impinged thereon 
at a controlled angle of incidence thereto, and surround 
ing and uniformly spaced from said source; and light ray 
restricting means limiting the angle of incidence of light 
from said source on to said mantle to provide a selected 
color output. 

16. A lamp, comprising: an enclosing sealed envelope 
having elect-rical connections; a plurality of cartridges in 
said envelope and connected to respective ones of said 
electrical connections; sa-id cartridges each having a multi 
film spectral selector mantle adapted to select light of 
a preselected color from a source; thereby providing 
different colors from the cartridges; a light source in each 
cartridge; means restricting the angle of incidence of 
light from said source onto the spectral selector mantle 
to provide a preselected output color; said cartridges being 
arranged around an axis of light output; and hemispherical 
opal difiusor means on said axis in the path of the out 
put light of the different colors to blend lsaid colors into 
a single color output with even illumination along said 
axis. 
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