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UNITED STATES PATENT office 
2,43,115 

COLOR TELEVISION SYSTEM 

Alfred N. Goldsmith, New York, N.Y. 
Application August 5, 1944, Serial No. 548,240 

(C. 178-5.4) 2 Claims. 

This invention is directed to television systems 
and is particularly concerned with improvements 
in electronic forms of television systems making 
use of cathode ray electro-optical image produc 
ing devices. 
In its preferred embodiment, the invention is 

concerned with improvements in forms of appa 
ratus of the type above stated where electro-opti 
cal images are made visible in colors closely ap 
proximating those of an original subject or 
Scanned image. The image production in Sys 
tems of this character is carried forward by so 
called additive color combination method. To 
this end, provision is made for additively com 
bining two or three, or even more, selected color 
components. By relating the color components 
in Suitable manner and through suitable registry 
of the separate images a group of luminous color 
component images result, where the several in 
dividual component color images closely approxi 
mate the color separation images of the original 
in the several selected colors, and the complete 
image which results from the additive combina 
tion provides a reasonably acceptable approach 
to the natural overall luminous color density and 
color gradations of the original image. 
By two concurrently filed applications for Let 

ters Patent entitled respectively "Color tele 
vision,' Ser. No. 548,238, and “Multicolor tele 
vision systems,'. Ser. No. 548,239, this applicant 
has disclosed two forms of color television sys 
tems. Wherein provision is made for both scanning 
and reproducing images in substantially their 
natural colors. While certain portions of these 
applications will have reference to the present 
disclosure, as will herein after be pointed out, the 
present invention is concerned primarily with a 
means for producing color television images as 
electro-optical image reproductions on a single 
luminescent or fluorescent target or screen pro 
vided at one end of a cathode ray image produc 
ing tube. 

Further, the invention is concerned with the 
provision of either one or two or three, or more, 
related and suitably controlled scanning electron 
beams for producing in registry the several com 
ponent color images of a series to form additive 
color image representations within the cathode 
ray tube. 
In the present form a camera the invention 

is concerned primarily with controlling circuits 
operating in conjunction with a cathode ray tube 
having a viewing target area formed of a great 
many long narrow strips of luminescent material 
arranged closely adjacent each other. A form of 
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tube having a laminated color-striped target area. 
formed from suitable compounds which luminesce 
in desired selected component colors has been dis 
closed in United States Patent No. 2,310,863, 
granted on February 9, 1943, to H. W. Leverenz. 
According to the disclosure in the Leverenz pat 
ent, which may be referred to herein for the 
purpose of illustrating one convenient method 
of target formation, a tricolor image may be pro 
duced to provide tricolor additive image pruit::- 
tion through the use of luminescent compounds 
intended to produce light under electron beam 
activation in three selected component or pri 
mary colors, such as red, green, and blue. As 
disclosed by the Leverenz patent, the red lumi 
nescent effects may be achieved by a target for 
mation of chronium activated aluminum beryl 
liate or zinc cadmium sulphide activated with 
silver. The green luminescent effects may be 
achieved by providing alpha willemite activated 
With manganese and Zinc cadmium sulphide acti 
wated with silver. Lastly, the blue effects may be 
caused to result from electron beam activation of 
a target area formed from Silver activated Zinc 
sulphide, zinc silicate and zirconium silicate. The 
particular luminescent compounds herein chosen 
for illustration are all disclosed in the Leverenz 
patent above named, as well as the general meth 
od to form the laminated screen and, perse, form 
no part of the present invention. 
The present invention is primarily concerned, 

therefore, with ways and means to improve the 
operation of such systems and to provide con 
trols whereby the various color target areas may 
be activated in the desired sequence to produce 
the multicolor image representations. 
In a preferred form of operation of such a sys 

tem, the target area of the tube, which is impact 
ed by the scanning electron beam, is formed as 
a laminated or superficially color-striped struc 
ture, With the combined width of various lami 
nated areas or longitudinal strips being such that 
the target sequence providing the red, the green, 
and the blue luminescent effects, for instance, 
shall all be confined within the width of a single 
normal width scanning trace, or even in a frac 
tion thereof. Thus, for reference purposes, each 
of the Strips or laminations from which the com 
plete target is formed is to be considered as being 
no Wider than % that of the normal scanning 
trace. To practice the method and operation 
herein disclosed, the scanning electron beam, 
which is to produce activation of the target, shall 
have a cross sectional area no wider, in the direc 
tion of travel, than the width of each individual 
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strip. However, the height or length dimension, 
for instance, of the scanning electron beam may 
be greater than its width and may approach, or 
even equal, the width of One complete scanning 
trace, which leads to the formation of a rectangul 
lar or elliptical scanning spot. Furthermore, ac 
cording to the present invention, provision is 
made so that the scanning beam or beams which 
produce the different color electro-optical images 
shall be active only at times when sweeping or 
traversing the particular related color lumines 
cent strip which is to produce the desired con 
ponent or primary color image for combination 
with the other images to produce the complete 
fluorescent or luminescent combination, adding 
together to form the complete color image. 

Various ways by which this control of the beam 
and the recording may be achieved are possible, 
but the application will set forth, as one of the 
examples of such control, a system by which the 
deflected scanning beam or beams are controlled 
by a saw-tooth wave overcoming suitable biasing 
voltages so that the recording on different color 
strips or laminations of the target is possible. 
Various modifications may be made whereby 

the phase of the controlling sawtooth WaVe is ad 
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justed by suitable non-frequency discriminative 
means so as to shift thereby the active point or 
active location of the scanning spot appropriate 
ly in order to provide the desired degree of regis 
tration on any component color. Thus, by the 
use of suitable biasing control means, the actu 
atting electron beam serving to produce the sep 
arate color images may be so controlled that suc 
cessive effective registrations or impacts are lo 
cated upon like color responsive areas of the tar 
get. The time and place of activation of the re 
Spective component-color scanning electron beams 
are thus individually and accurately controllable. 
in the case of simultaneous multicolor recordings, 
the successive impacts of the Scanning beam foll 
low, from one to another of the component colors 
in any desired sequence, but the beam control is 
successively switched from one controlling source 
to another so that the effect of Simultaneous scan 
ning of multicolor images is achieved by means of 
a uniformly moving scanning beam which is se 
quentially controlled as to its intensity. The cor 
rect, phase relationship by which the video signals 
produce the desired color markings or recordings 
is so controlled that the signal modulated elec 
tron scanning beam traverses the desired com 
ponent color strip or laminated area of the target 
in the desired manner, 
The invention is also of Such nature that Si 

multaneous scanning of the striped or laminated 
target area, may be achieved by a plurality of in 
dependent scanning beams each signal Controlled 
or modulated by one only of the video signals rep 
resentative of the several component ColorS. A 
system of this character utilizes at least two 
scanning electrons which impinge obliquely upon 
the target area. Compensation for the angle of 
impact is provided by way of special deflection 
control introduced along with the normal deflec 
tion wave operative on the usual electron beam 
deflection means. All foreshortening effects of 
red traced raster area are removed readily by one 
modification of the deflection Wave and all 
lengthening effects are removed by a different or 
opposite modification of the deflection of the 
beam. Systems to accomplish this type of control 
effect are disclosed in my above mentioned con 
currently filed patent applications and, accord 
ingly, are not discussed herein in any great detail. 
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4. 
Accordingly, it becomes an object of this inven 

tion to provide an impacted target surface with 
in an electro-optical image producing tube which 
shall have produced thereon a plurality of Com 
ponent color images when activated by one or 
more suitably controlled scanning electron beams. 
Another object of the invention is that of pro 

viding a system of tricolor or mutilicolor television 
image production wherein the images result in a 
plurality of chosen component colors which may 
be additively combined to produce a color image 
closely approximating in color value that of an 
original image, and in which the combination into 
the desired color image may be achieved without 
the use or inclusion of any rotary or moving me chanical parts. 
Other objects of the invention are those of pro 

viding a system for producing television images in 
color which are useful for producing additive 
color television images both sequentially and si multaneously. 
Other objects of the invention are those of pro 

viding improvements in color television image 
producing systems by which television images in 
substantially natural colors may result with a 
simplification of the image producing apparatus; 
with a reduction in the number of component 
parts required by the installation; with a greater 
cheapness of installation, and yet. With a higher 
degree of operational efficiency. 
Other objects and advantages become appar 

ent and Will at once suggest themselves to those 
skilled in the art. When the following description 
is read in conjunction. With the accompanying 
drawings, wherein: 

Fig. represents conventionally a section of a 
laminated target and shows, in schematic form, 
the scanning direction and scanning area, of that 
target; 

Fig. 2 represents a modification of the arrange 
ment of Fig. 1, insofar as the general form of 
scanning is concerned; 

Fig. 3 represents conventionally, by the portions 
a, b and c thereof, three separate controlled waves 
for influencing the scanning beam and for con 
trolling the cycle of operation; 

Fig. 4 schematically represents the general 
method adopted for simultaneous multicolor 
Scanning of a target area in a tricolor System; 

Fig. 5 diagrammatically represents one form of 
control System for utilizing the scanning arrange 
ments of Figs. 1 or 2; 

Fig. 6 represents a modification of the arrange 
ment of Fig. 5 and provides a different form of 
signal scanning beam control; and 

Fig. 7 schematically represents one form of am 
plifier and limiter combination suited for use with 
a System of Fig. 5. 
Considering now Fig. 1 of the drawings, there 

has been disclosed a section of a target area - 
intended for use Within a cathode ray image pro 
ducing tube of substantially known configuration. 
The tube, per se, is not shown for reasons of sim 
plicity, but it will be understood that the target 
area, is positioned either as a separate element 
at the end of the tube or that the several striped 
or laminated sections of the target area, are 
formed on the tube end wall in substantially the 
Same manner luminescent target areas are de 
posited in the usual type of tube now existing. 
Where the target area, is a separate instru 
mentality, it will be formed and Supported upon 
a backing of substantially transparent material, 
such as a planar glass, mica, or plastic sheet, upon 
Which are coated the Suitable luminescent Cons 



S 
pounds or upon which are mounted the various 
luminescent compounds carrying strips or fla 
ments. Such a target then may be provided with 
in a tube envelope in a manner closely approxi 
mating that represented, for instance, by the tube 
shown in the above mentioned Leverenz United 
States Patent No. 2,310,863. 

For the purpose of explanation it will be as 
sumed that the target as shown by Fig. 1, is 
formed from a series of strips 3, 5, and 7, re 
spectively, which are formed of such compounds 
or materials, as aforesaid, to produce, when acti 
wated by a scanning electron beam 9, luminescent 
effects in red, green, and blue. - 
The impacting electron scanning beam 9, 

which is developed within the cathode ray tube 
according to known methods, and likewise Suit 
ably focused to the configuration shown, may be 
of circular formation as it strikes the target area. 
The beam deflection path is substantially that 
shown by the arrow 2 and thus is transverse to 
the direction of lamination of the target area. 
For all practical purposes the width of any one 
elemental area, or the height thereof, as it is 
formed in producing the color television image, 
shall be assumed to be equal to three strip widths, 
that is, equal to the combined transverse width of 
the strips 3, 5, and 7 which is indicated in 
mediately there beneath by the dimension ac. 
Likewise, if a substantially square elemental area 
is assumed, the height thereof, which is repre 
sented by the dimension y, will be equal to the 
width represented as 3.ac. 

According to the method herein to be disclosed, 
the scanning spot 9, in the position shown in Fig. 
1, may be assumed to be recording and tracing a 
path on the target area. If such that the red areas 
only are represented, in which event the beam 
will move between impact area 9 (shown in solid 
Outline) and impact area 9' (shown in dotted 
outline) according to the directional path 2. 
The dotted outlines between the impacting areas 
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9 and 9” indicate a conventional suppression 
of the beam while it would normally be travers 
ing the green and the blue responsive target areas. 
The control of the scanning beam to provide this 
form of Operation Will be in accordance with the 
method hereinafter to be described and shown 
particularly by Fig. 3. 

In a modified arrangement, also as shown by 
the lower portion of Fig. 1, the scanning beam 
may assume an elliptical configuration, or, for 
instance, a rectangular configuration, with the 

45 
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long dimension thereof representative of the 
height of any one elemental area of the ultimately 
to be produced image, which has been assumed to 
bey, The width of any one elliptical or rectan 
gular Scanning area will then, under the Same as 
sumed conditions, be equal to ac Or, stated in terms 
of height, will equal one-third y. This narrow 
dimension corresponds also to the diameter of 
the scanning spot 9 as it impacts the target 
area f. w 
Where the operation and control is in accord 

ance with the assumed sequential scanning pat 
tern, the Successive red areas will be impacted 
and the scanning spot having a shape such as the 
spot 20 will impact only the red responsive areas 
13 and will fall successively at areas 20, 20, 20', 
and so on, along the scanning path 23. Electron 
beam Suppression takes place at areas along the 
scanning path 23, indicated by dotted outline as 
separating the impact areas 20, 20, 20', and so 
on. The manner of beam control to produce this 
Suppression will later be explained herein, 

55 

60 

70 

75 

6 
In the modified showing of Fig. 2, elliptical 

scanning spots have also been represented for 
impact of areas 3, 5 and 7 respectively, repre 
senting the red, the green, and the blue respon 
sive sections of the target. However, in the ar 
rangement shown by Fig. 2, it will be assumed 
that three separate scanning spots 30, 40 and 50, 
all of elliptical shape and of a type corresponding 
to the spot 20 shown by Fig. 1, are simultaneously 
active so that the red, the green, and the blue 
images may be produced at the impacted areas 
simultaneously. In this arrangement, as the 
scanning spots move successively to different 
strips or laminations of the target, they will follow 
the paths designated conventionally as 3, 4 and 
5, with a complete scanning direction being con 
stituted in a direction transverse to the lamina 
tions and as represented schematically by the 
arrow. While the spot 30 moves along the path 
3, for instance, to the next succeeding red re 
sponsive area; while the spot 40 moves along the 
path 4 to the next green responsive area; and 
While the blue spot 50 moves similarly to the next 
blue responsive area, the electron beam producing 
the spot should be Suppressed so that the beam 
which impacts the area 30, for instance, shall not 
be effective on any green or blue responsive strip 
of the target but shall next become operative in 
fact when the next red responsive target portion 
is reached. Provision is made for suppressing the 
Scanning beam during this portion of the cycle 
as Will be explained in reference to Fig. 3. Like 
wise, the scanning beams producing the impact 
areas 40 and 50 are controlled and suppressed in 
a motion from strip to strip of this target area. 

In the scanning operations as described in ref 
erence to Figs. 1 and 2, the general method of 
controlling the electron beam or scanning spot so 
as to produce the desired color fluorescent effect 
need not be discussed in any substantial detail, 
for in principle the method of controlling elec 
tron beam motion and the operational periods 
thereof has been set forth by my Patent No. 
2,219,149, granted October 22, 1940, for “Tele 
vision System.' However, reference may be had 
to the showing of Fig. 3 of this application for 
general understanding of the broad principles of 
this method, although the aforesaid patent is to 
be considered also in this connection for such 
features as are shown therein. 

Generally, a Sawtooth wave, such as that rep 
resented by the wave formation 27, 29, 31, 33, 35, 
37, and so on, shall be utilized for controlling the 
cathode ray beam or scanning ray as it moves 
along the path represented, for example, at 2 
On Fig. 1. The general deflection of the electron 
beam across the target area may be controlled 
electromagnetically or electrostatically, as de 
sired, this being, per se, no specific part of the 
present invention and disclosed, for example, in 
my above named patent. 
Control of the electron beam as it passes be 

tween points 9 and 9', as in Fig. 1, or 20 and 20 
in the same figure is provided by subjecting the 
Scanning beam to a control by a voltage wave 
of Sawtooth formation, as above represented. In 
this Way, the time period, which is represented 
along the abscissa of Fig. 3, by the distance be 
tween the points 27 and 3, or 31 and 35, for 
instance, shall be regarded as the time required 
normally to move the scanning spot of the red 
Component color image between the point 9 and 
the point 9', or, in other words, the time to move 
the Scanning spot across three adjacent color 
strips (3, 5 and T. During all the time that 
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the scanning beam is thus being moved in the 
direction represented by the arrow 2, a negative 
voltage of constant value, represented, for in 
stance, by the magnitude of voltage between 
points 39 and 4, is added to the Sawtooth wave 
27, 29, 3, and so on, to produce thereby a new 
wave formation generally designated 43, 39, 29. 
45, 47, 33, 49, 5, 37, and so on. This wave, last 
named, then is impressed, in addition to the red 
component video signal modulation, on the Con 
trol electrode of the electron gun forming the 
scanning beam so that during periods represented 
by time periods 43 to 39 and 45 to 4, for instance, 
the scanning beam is just Suppressed, while dur 
ing periods represented in time between the 
points 39 and 45, for instance, the Scanning beam 
is effectively released and exists with an intensity 
then controlled given the cutoff bias value 39, 4, 
the amplitude of the sawtooth wave 27, 29, 3 is 
of course determined and the video signal ampli 
tude thus satisfactorily controls the bearin inten 
sity between 39 and 45, during such time periods 
by the video signal modulation. 

it thus becomes evident that With an arrange 
ment of this general character the scanning bean 
for producing the image in any One Component 
color (in a tricolor system) is active for approxi 
mately one-third of the total time, and inactive 
for approximately two-thirds of the total time, 
provided the subtractive biasing potential repre 
sented at 39, 4 is properly selected. Further 
more, the scanning beam, under Such circum 
stances, will become active to produce luminescent 
effects in the target area at exactly the correct 
time in the passage of the scanning beam over 
red responsive areas, While the beam is moved 
under the influence of suitable deflecting fields 
along the path 2, as indicated. 
In general, to insure this accuracy and regis 

tration, where the Scanning beam is modulated 
during the time period 39 to 55, for instance, by 
the Video signal, Suitable phase shifting or phase 
adjusting elements should be provided in the 
signal controlled channel, it being understood 
that Such phase shifting arrangements are non 
discriminative as regards to frequency. Phase 
shifting networks of this type then serve to shift 
the actual points of impact of the scanning spot 
On the target or screen area to the right or to the 
left in such fashion that the impacting spot effec 
tive during the time period represented at 39, $5 
shall register exactly with the corresponding 
component color strip. Phase shifting networks 
of various types are well known for this purpose 
and, accordingly, are not specifically illustrated. 
Reference may well be made, however, to the in 
clusion of any suitable phase shifting network 
arranged in the control circuit of the electron 
beam in Such manner as to effect the desired 
function. 
The deflection waves represented by curves b 

and c of Fig. 3 are similar in character to that 
wave above described and represented by curve 
a. However, the wave formations of Fig. 3 (b) 
and Fig. 3 (c) are marked similarly to the wave 
of Fig. 3 (a), but with prime or double prime, 
depending upon the curve. The wave of Fig. 
3 (b) is displaced relative to the wave of Fig. 3 (a) 
so that it leads Fig. 3 (a) by 120° electrical de 
grees and, accordingly, shall be regarded as con 
trolling the image production of the video signal 
of those areas of the laminated target , which 
shall represent the blue color intensity. Likewise, 
the wave formation represented by Fig. 3 (c) 
may be regarded as lagging the wave of Fig. 3 (a) 
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by 120 so that when the scanning electron beam 
is influenced by the last named wave, the image 
production shall be made to tepresent the green 
component Color, So that if the Scanning bean 
is active or signal controlled in the time period 
between 39' and 45', for instance, a blue color 
representation shall be formed on the Screen 
while, if active or released in the time period 
between 39' and 45', a green color representa 
tion shall result on the impacted target area . 

Following a control of the type herein above 
explained, further reference may now be made 
again to Fig. 2 which represents a method where 
by any color component scanning spot skips the 
width of two color strips before reappearing, so 
that the scanning spot 30, for instance, moves 
while suppressed from the red fluorescent strip 
3 to the next succeeding fluorescent strip 3', 

and So on. 
A method of this character generally applies 

to simultaneous scanning of all of the adjacent 
component colors so that all of the signals repre 
senting the selected color components are al 
ways simultaneously variable, even though not 
all simultaneously utilized. Various Ways to aca 
complish scanning in this form may be provided 
within the scope of the present invention, 
One method to achieve this objective is to have 

the single scanning spot 30 of Fig. 2, for instance, 
controlled for a period corresponding to the 
period 39, 45, of Fig. 3 (a) of the red component 
color video signal. Then, this is to be followed by 
a control during the time period represented at 
4'', 49', for instance, of the blue color component 
signal, and so on. Here it is unnecessary to Show 
the means by which the red, the green, and the 
blue component color signals are commutated 
electrically by means of the method generally 
represented by Fig. 3, nor yet the method by 
which these various signals may be briefly and 
serially applied in proper timed relationship to 
effect the desired control action, nor yet to ill 
lustrate graphically the suitable duration of the 
signal control on the individual single Scanning 
gun. 
Another method by which the Scanning pat 

tern may be effective is to provide within the 
scanning tube three separate electron guns, as 
shown, for instance, by the general form of tube 
represented in my two above named concurrently 
filed patent applications. In a method where 
three electron guns, and consequently, three 
separate scanning spots of the type generally 
represented by the spots 2 of Fig. 1, for instance, 
or 30, 40 and 50, for instance, of Fig. 2, are pro 
vided, one of the scanning guns is arranged to 
project its scanning beam 6 of Fig. 4, for in 
stance, in a plane as represented by the arrow 
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immediately below the beam such that it strikes 
the target area. A (such as along strip 3), Sub 
stantially normally throughout the range of its 
motion or defection. The result is that a sub 
stantially rectangular pattern, such as that con 
ventionally represented within the rectangular 
area 53, 55, 57, 59 is usually traced, where the 
aspect ratio of the produced image area, or raster 
is of the order of the customarily adopted four 
to three. Similarly, the scanning beam 70 from 
one of the other two scanning guns (not shown) 
which may be assumed to trace the scanning spot 
40 representative of the green video signal modiu 
lation, will impinge upon the target area at a 
point very closely adjacent that at which the 
beam 60 impacts the target, with the actual sep 
aration between the two spots 30 and 40 being 
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of the order represented, for instance, by Fig. 
2. With the scanning beam 70 emanating from 
the left side of the target, as looking at Fig. 4, 
it is apparent that the raster normally traced 
will be of substantially trapezium shaped charac 
ter and, for illustrative purposes, might be as 
Sumed as being confined within the area, repre 
sented at 6, 63, 65, 67, as illustrated by Fig. 4. 
In actual practice the trapezium shaped area 6 
to 6 will be such that the longest side 6, 67 
shall, generally considered, be assumed contiguous 
to the side 53, 59 of the rectangle, with the dis 
placement therefrom to the right substantially 
as represented by the spacing between the red 
and the green responsive areas 3 and 5 of Fig. 
2. Likewise, the scanning beam 80 shall impact 
the target area at a point such as that repre 
sented at 50 in Fig. 2, and it will, accordingly, 
trace also a trapezium shaped area conventionally 
marked 69, 7, 73, 75, with the longest side 7, 73 
now being assumed to be substantially contiguous 
to the side 55, 5 of the rectangle R, but displaced 
therefrom by two strip widths to the right so as 
to form the blue color image. Then the shorter 
side 69, 75 shall be contiguous with the long side 
8, 6 of the rectangle G, but displaced therefrom 
to the right by the width of one color responsive 
strip. 
To correct for this distortion, various methods 

and means were shown and particularly described 
in connection with my copending application en 
titled “Color television,' Ser. No. 548.238, filed 
concurrently herewith, and further detailed ref 
erence thereto need not be made. Any foreshort 
ening for lengthening of the border or boundary 
areas of the formed image raster for any se 
lected component color may be modified through 
the addition of suitable correcting voltages or 
currents in the defecting wave form which is 
applied to the deflecting coils or plates for effect 
ing an electro-magnetic or an electrostatic de 
flection of a cathode ray beam within a tube. 
Accordingly, for the purpose of this disclosure 

it should be understood that the desire is to pro 
Wide a system wherein the image rasters traced 
by all of the scanning beams 60, 70 and 80, trac 
ing for instance, the red, the green, and the blue 
images, shall be corrected so as to coincide sub 
stantially and be displaced laterally one from the 
other by the width each of one-third of the 
maximum dimension of any one image point. 

f reference is now made further to the method 
of Operation disclosed by Fig. 3 which, for in 
Stance, night be suitable to control Scanning 
beans such as those represented at 60, 70, and 
80 of Fig. 4, there is included in the arrange 
ment a suitable generator of sawtooth waves 
which will produce the waves 27, 29, 3; 3, 33,35; 
35, 37 and so on, as represented by Fig. 3 (a) and, 
similarly the sawtooth wave formations repre 
sented by Fig. 3 (b) and Fig. 3 (c). The period 
of the sawtooth wave, as represented by the time 
conventionally represented between points 2 
and 3, for instance, will be equal to the time 
required to scan three strips of the laminated 
target area , that is, the strips 3, 5 and T. 
The scanning of these strips or laminations of 
the target is assumed to be along a path trans 
Verse to the strips as represented, for instance, 
by 2, so that the sawtooth waves occur at a 
frequency closely approximating or equalling 
One-third of the total number of scanned strips 
or laminations per traversal of the scanning elec 
tron beam or ray along any linear path. 
To achieve the object of controlling the Scan 
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O 
ning ray or beam in the desired fashion to pro 
duce tricolor image representations for instance, 
three separate sawtooth waves must be developed 
and these must be made to be capable of adjust 
ment to the correct phasal position to represent 
the correct color scanning with the phasing be 
ing as above stated 120 electrical degrees from 
each other. The amplitude of the sawtooth wave, 
in each instance, shall be of such value that there 
can be added thereto a constant negative bias 
equal, in the case of tricolor images, to approxi 
mately two-thirds of the peak amplitude. The 
resulting brief sawtooth peaks, so to speak, are 
then arranged to be passed through an A-C. 
amplifier of either aperiodic or non-frequency. 
discriminative character within the range of fre 
quencies required properly to reproduce the saw 
tooth peaks. Of course, as an optional arrange 
ment the sawtooth peaks might be sent through 
a limiter whereby they are converted essentially 
to Square waves of a length equal to the time of 
Scanning one elemental strip or lamination ap 
proximately, and then suitably sequentially 
phased. The peaked sawtooth waves or square 
waves then are preferably applied to an ampli 
fier in the video signal circuit leading to the 
control electrode of the image producing tube in 
such fashion as to release the cutoff bias during 
the desired time period of operation, as repre 
sented by the selected sawtooth or square wave 
peaks. 
Reference may now be made to the schematic 

diagram of Fig. 5 where a source of line frequency 
impulses is schematically represented at 8. The 
line frequency impulses so developed may be 
produced in any desired manner and preferably 
are triggered under the control of incoming line 
Synchronizing impulses, or the pulse source may 
be constituted by the actual received line syn 
chronizing impulses. Signal impulses at this fre 
Quency are then Supplied to an appropriate fre 
quency multiplier unit 83 in which they are suit 
ably multiplied. 
Generally Speaking, the unit 83 consists of a 

plurality of stages in that its object is that of 
developing impulses at multiples of the line fre 
quency which correspond to the number of image 
elementS or points which are to be produced 
within the raster traced by the scanning cathode 
ray bean. 

In a system wherein thirty complete scannings 
Occur per second, and where an image raster 
having four to three aspect ratio is produced with 
525 Separate scanning lines, it will be apparent 
that, for purposes of calculation, each scanning 
trace or line may be assumed to be composed of 
700 elemental areas or points. With the scan 
ning beam being required to trace, in the pro 
duction of each elemental point of the resultant 
image, three separate component Color areas, 
such as 3, 5, and li, for instance, it will be 
apparent that the frequency at which the saw 
tooth waves energy, such as 27, 29, 3, 33, 35, and 
so on, are developed, shall correspond to the line 
frequency multiplied by the number of points 
per line, so that, in the illustrated example, fre 
quency multiplication of 700 to 1 may be assumed 
to take place Within the frequency multiplier 
unit 83. The unit is represented Schematically 
since, per se, the circuits included do not con 
stitute a part of the invention and any well 
known form of frequency multiplier unit which 
will produce the same general form of Output in 
the nature of pulses may be utilized. 
The output signals occurring at the multiple 
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frequency and appearing in the output of the 
frequency multiplier 83 are then supplied to a 
suitable sawtooth wave generator unit 85 for the 
purpose of triggering it and producing the saw 
tooth wave form of the general configuration rep 
resented, for instance, by any one of the Curves 
of Fig. 3. The output energy or voltage waves 
from the sawtooth generator 85 are then passed 
through suitable conductors 8 and 89 which con 
nect with quarter-phase coils 9 and 93, with 
coil 9 being connected to the conductors 8, 89 
through a capacitor 90 so that a rotating field is 
developed by the coils. Separate pickup coils 95, 
96 and 97, of which the schematic representation 
of Fig. 5 shows a proposed circuit for one only 
of these coils, are located 120 electrical degrees 
apart from each other within this electrical field. 

In order to adjust the exact phase of the out 
put of the coils 95, 96 and 9 to a proper rela 
tionship with respect to each other and the sev 
eral component color image reproductions which 
are instantaneously to be produced in the lumi 
nescent strips 3, 5, of Fig. 1, for instance, 
which strips from the target area of the image 
producing tube O0, the several coils 95, 96 and 
97 are accurately rotatably adjusted in the di 
rections shown by the arrows about a central 
point within the rotating field of the coils 9 and 
93. The foregoing constitutes an additional man 
ner over that herein before suggested for pro 
ducing the several wave forms represented for 
instance, by the curves a, b, and c of Fig. 3, there 
by to induce into the load circuits connected to 
the several pickup coils 95, 96 and 9, electrical 
waves bearing the desired phaseal relationship 
with respect to each other and at the same time 
being of the desired wave configuration. 
The method shown for providing the sawtooth 

electrical waves of the appropriate frequency and 
of appropriate phaseal relationship relative to 
each other is merely one of several which may 
be adopted for the purpose of this invention. 
Accordingly, the form shown is to be considered 
as illustrative and it will be realized that alterna 
tive electrical methods, already known in the art, 
may be used within the scope of the invention. 
The output energy from the pickup coil 95 is 

suitably amplified in an amplifier of which may 
be of any desired and conventional design, such 
as is well known in the art. Output energy from 
the amplifier 0 is then supplied to a further 
aperiodic amplifier 03 also of conventional char 
acter. The output signals passing from amplifier 
O to the aperiodic amplifier 03 are supplied 

through a potentiometer 05 to which the vari 
able tapping point O leading from amplifier . Of 
is connected. 
The drawings illustrate a biasing source 09 

in the form of a usual battery arrangement so 
poled that a suitable negative bias, represented in 
Fig. 3 by the line 39, 4 and in the wave diagram 

0. 
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is effective upon the aperiodic amplifier 03 an 
electrical wave which may be considered as be 
ing the wave form 39, 29, 45, 47, 33, 6.9, 5, and 
so on. This is not however directly applied to 
the video control grid of tube ff. 
This activating wave form is then further dis 

tortionlessly amplified in the aperiodic amplifier 
f O3 until this wave form may be considered, for 
illustrative purposes, as corresponding to the wave 
form represented in Fig. 5 adjacent that portion 
of the conductor between the aperiodic amplifier 
03 and a limiting device 3. In the limiting 

device f3, desired limiting effects may be achieved 
whereby in the output a generally square wave 
formation, diagrammatically represented at 5, 

7 in the output of the limiter 3, may result. 
Figure 7 shows one form of circuit to illustrate 

suitable amplifier and limiter units for use as 
the elements 03 and 3 of Figure 5. In this 
arrangement, the incoming signals which over 
come the biasing voltage applied by the source 
09 are fed to the input of the wideband amplifier 

tube 02. This tube is preferably, though not 
essentially, one of the so-called pentode variety. 
Usually, the tube is self-biased, as indicated. The 
output circuit of the tube may include the peak 
ing coil 04 to prevent a falling response char 
acteristic with increasing frequency of the input 
signal. The usual load resistor f06 is connected 
in series with this peaking coil to a suitable Source 
of voltage not shown. Output signals which ap 
pear across the load resistor 06 are then sup 
plied, by way of the condenser i08 and the resistor 

0, to the control electrode of a clipper or limiter 
tube 2. This tube, preferably has its cathode 
connected to ground as well as the gid resistor 

4, which connects between the junction of the 
coupling condenser 08 and the input resistor 0. 
With this arrangement, it will be apparent that 
the resistor, O functions to prevent the grid 
from going very positive during the peak input 
pulses, such as those indicated in Figure 5. When 
the grid does become slightly positive, grid cur 
rent flows through the resistor O, as well as 
the grid resistor 14, and a negative voltage is 
developed which acts as the bias to limit the 
positive voltage on the grid. During periods when 
peak pulses are not present, electrons in the 
grid condenser 08 flow to ground through the 
grid resistor f4 and set the bias level. The time 
constant of the condenser 08 and the resistor 4 
is usually, large compared with the period of the 
input Voltage. The Square wave output signals 
from the tube 2 are then supplied to the con 
ductor 29, as indicated more particularly by 
Figure 5. The dotted outline rectangles 03 and 
f3 show the corresponding parts in Figure 5. 
It is, of course, optional whether or not the 

limiter f3 be used, for the output of the aperiodic 
60 

immediately adjacent amplifier of as the value 
a must be overcome before any wave energy is 
applied to the aperiodic amplifier O3. Thus, a 
biasing voltage which may be assumed to be equal 
to two-thirds or the peak amplitude of the saw 
tooth wave output from amplifier f O may be 
assumed to be effective in the aperiodic amplifier 
O3. 
For illustrative purposes, in Fig. 5 the Wave form 

shown to represent the output from amplifier 
of is assumed to have the same characteristics 

as that wave form represented by Fig. 3 (a), and, 
accordingly, like numerals refer to like opera 
tions of the electrical wave assumed. Thus, there 

0. 

amplifier 03 may be assumed to be the control 
ling wave where desired, but for practical con 
sideration it is usually convenient to depend upon 
the square, wave form illustrated 5, 7, and 
SO. O. 

The amplitude of the square wave 5, 7, and 
so On, is usually made greater than the cut-off 
bias of the controlled tube later to be described, 
so that the tube controlled may be carried to a 
cut-off state under conditions when signal is lack 
ing in the amplifier channel associated with pick 
up coil 95, but which will become effective dur 
ing signalling periods. 

75 

In order that images may be produced on the 
target area of the image-producing cathode 
ray tube 00, an electron beam, conventionally 
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represented at 9, is developed within the tube 
between the cathode 2 and the and de 23 for 
instance, and this beam is then directed toward 
the target area f. in the well known manner. 
Control of the developed electron beam or cath 
ode ray 9 is effected by means of a control 
electrode or grid element 25 usually placed with 
in the tube intermediate the cathode and the 
anode and formed as a part of the beam develop 
ing electron pin. 

Biasing voltages are applied to the control eiec 
trode 25 from the biasing source conventionally 
represented at 27. Accordingly, with the bias 
ing source 27 being poled relative to the control 
electrode 25 so as normally to carry the control 
electrode negative, it is apparent that the electron 
beam 9 will normally be suppressed in the 
absence of some triggering voltage where the bias 
voltage supplied from the source 2 is equal 
to a cut-off value for the tube. 
Thus, it may be assumed for illustrative pur 

poses that the electron beam developed within 
the tube OO is normally suppressed and ineffec 
tive to reach the screen or target f by the action 
of the biasing source 27. However, due to the 
output from the limiter 3 being connected to 
the control electrode 25 through conductor 29 
and the biasing source 27, it becomes apparent 
that during periods represented by the time of 
occurrence of the square wave pulses 5 and 

7, for instance, in the output of the limiter f3, 
the biasing effect of the biasing source 27 may 
be overcome and electron beam if 9 duly formed. 
Thus, the signal output from the limiter 3 

serves to cause the electron beam or cathode ray 
9 alternately to be formed and then suppressed, 

with the period of suppression being twice as long 
in the example illustrated as the period of beam 
formation. 
Simultaneously with the control of the forma 

tion of the electron beam 9 under the influence 
of the output signal or square wave pulse from the 
limiter f3, a video signal is assumed to be sup 
plied at the input terminal 3 and to be fed 
through conductor 33 to the bias source 27 
and the control electrode 25. If the video con 
trol signal (which is assumed to be developed 
from any suitable receiver which is not shown) 
applied at the input terminal 3 f is to represent 
a red version of the image, then it is apparent 
that during periods of time that the electron beam 
9 is formed (that is, during time periods cor 

responding to the duration of the pulses 5 and 
for instance), the formed electron bean Will 

be modulated under the control of the red video signal. 
Suitable means for deflecting the formed elec 

tron beam. 9 in bi-directional paths across the 
target area, to form the desired image raster 
are provided by way of the conventionally rep 
resented deflecting colls 35 which are custom 
arily formed in a yoke surrounding the tube neck. 

It is of course evident that the showing of Fig. 
5 is purely illustrative of a conventional means 
of controlling an electron beam in a tricolor 
image-producing system insofar as the control 
of one of the component color images only is 
concerned. For the control of the two other 
color components of the tricolor image-produc 
ing system, and for the purpose of showing more 
directly the relationship of all the component 
colors with respect to each other, reference may 
be made more particularly to the showing of 
Fig. 6, in that the method illustrated by Fig. 5 
is more particularly applicable to the control of a 

O 

s 

4. 
tube incorporating a plurality of electron beam 
forming means corresponding in number to the 
particular number of component color images to 
be formed. 
As was explained in my application entitled 

"Color television,' Ser. No. 548,238, filled COne 
currently herewith, electron tubes may be pro 
vided with a plurality of independent electron 
guns (such as diagrammatically represented 
herein by Fig. 4) which each direct an electron 
beam toward the target area f. Thus, Fig. 5 
illustratively represents the control of one only 
of the produced electron beams; the control of 
the other two electron beams, i. e., for instance, 
the electron beams forming the green and the 
blue color components of the complete tricolor 
image, may be assumed to become effective under 

25 

30 

35 

the influence of the signal generated in the pick 
up coils 96 and 97, which are each positioned 120 
(electrical degrees) out of phase relative to the pickup coil 95. 
Control of the auxiliary electron beams, such 

for instance as those represented at 70 and 80 
for the green and the blue images, may then be 
assumed to be developed by way of control sys 
tems, which are counterparts of that hereinabove 
explained in connection with the assumed red 
color control as derived from pickup coil 9, ex 
cept that the 120 electrical degrees phase dis 
placement exist between their respective outputs 
as previously described. 

Referring now, however, more particularly to 
Fig. 6 for a description of a system wherein a 
single electron beam forming means only is util 
lized to direct a formed electron beam or cath 
ode ray toward an image-producing target or 
screen area, , there has been shown a control 
effected through a series of independent ampli 
fier units. These amplifiers may be represented 
at 4 for the red signal, at 43 for the green sig 
nal, and at 45 for the blue signal. Each ampli 
fier is purely of conventional design and corre 
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sponds to those used customarily as the output 
amplifiers in the usual forms of known television 
image-producing arrangements. 
To effect a control of the amplifier units 4f, 

each may be provided in the initial stage, for 
instance, with a multi-grid control tube, to the 
inner grid of which a biasing signal is custom 
arily applied and to an outer grid to which a 
video modulation signal of the corresponding 
component color is customarily applied. It can 
be assumed the video signal representative of the 
red component color image is now applied at an 
input terminal conventionally represented at 5, 
and then directed by way of a conductor 53 to 
the amplifier unit 4. The amplifiers f4, 43, 
45 must be capable of amplifying substantially 
distortionlessly at frequencies at least as high 
as the activating impulse frequency. 
The activating signal, which will correspond to 

the square Wave control signal shown as appear 
ing in the output of the limiter 3 (Fig. 5 for 
example) is then applied to the activating signal 
input terminal 55, and then supplied by way 
of conductor 57, and bias source 59 to the in 
ner control electrode of the first tube of the am 
plifier unit 4. The bias battery or bias source 
59 then may be assumed to be of magnitude 

sufficient normally to drive the first amplifier 
tube of the amplifier unit 4 to a cut-off state 
in the absence of any control signal adequate to 
Overcome the effect of the bias source, 
The control signal applied at the terminal 5, 

which signal is represented by the square wave 



5 
output of the limiter such as 3, is of the mag 
nitude sufficient to overcome the effect of the 
bias source. 59 driving the amplifier 4 to cut 
off. Accordingly, during periods of time when 
square wave pulses such as if 5 or are ap 
plied at terminal 55, the amplifier 4 is brought 
to an operative state and the video signal ap 
plied at terminal S is then capable of control 
ling the amplifier and developing a suitable con 
trolled signal output therefrom which is applied 
through the output conductors 6 and 63 to 
an output terminal 65 herein assumed to be 
connected to the control electrode 25 of a tube 
such as that shown by Fig. 5. 
This last named connection may be effected 

through the intermediary of any suitable bias 
ing means for the image producing tube. 00 
which will initiate an optimum state of Opera 
tion therein, 
So that the green image representation is pro 

duced to follow in sequence the red image pro 
duction, the video signal representative of green 
is continuously applied to the video signal input 
terminal 6 and directed to the amplifier 43 
through a conductor 69. This amplifier 43 is 
of the same general character as that above ex 
plained in connection with amplifier 4 for the 
red signal channel. So that the amplifier 4 
shall normally and in the absence of a Control 
signal pulse be biased to a cut-Off State, a bias 
ing source is connected intermediate the am 
plifier and an activating signal input terminal 
a 73. A control pulse of the general character 
of that shown, appearing in the output of the 
limiter 3 in Fig. 5, is assumed to be applied at 
the activating signal input terminal 73, it be 
ing understood however, that the activating Sig 
nal is delayed 120 electrical degrees in phase 
relative to that Signal applied at the activating 
signal input terminal 55 above mentioned. 
Accordingly, during periods of time. When the 

activating signal applied at the terminal 73 
causes the amplifier 43 to become active over 
the effect of the cut-off bias applied from the 
source , any video signals which are applied at 
the input terminal 6 will be suitably amplified 
and appear in the output conductor 75, from 
which they are supplied to conductor 63 and 
caused to control the modulation of a suitable 
electron beam through the control electrode of 
the cathode ray tube which is connected to the 
terminal 65. 
With the control system effective on the green 

channel being delayed with regard to the red sig 
nal by 120, it is apparent that the green signal 
becomes effective to modulate the developed cath 
ode ray beam at a time when the red image signal 
amplification is interrupted, so that the sequence 
of Operations brings the red signal modulation to 
be followed by the green signal modulation. 
The remaining one-third of the complete cycle 

then, is to be effected by the blue image signal 
production, which is brought about by supplying 
the blue video signal to the input terminal 7 
and directing it to the amplifier 45 through con 
ductor 79. A biasing source f8 f, connecting in 
termediate amplifier 45 and the activating signal 
input terminal 83, holds the amplifier 45 in 
Operation or at a cut-off state during periods of 
operation of each of the red and the green signal 
amplifiers 4t and 43. But where the activating 
signal applied at the input terminal 83 is delayed 
240 electrical degrees relative to the signal ap 
plied at the terminal 35 and is delayed 120 elec 
trical degrees relative to the signal supplied at 
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the activating signal input terminal 73, and all 
of the activating signals are of the same time 
duration, it is apparent that amplifier 45 will 
follow the operation of amplifier f43 and its out 
put signal may then be supplied by Way of Con 
ductors 83 and 63 to take over the control of 
the image production in the tube 00; after which 
the complete cycle above will be repeated. 

In this way the effect of image production, of 
the general type illustrated by Fig. 2, is achieved 
with the production of the image points 30, 8 
and 50 for instance being determined in accord 
ance with the operative periods of the red, green 
and blue amplifiers fit, 43 and 45; and the 
blanking periods between successive like image 
color representations, such as those periods rep 
resented in Fig.2 at 3, 4 and 5 for instance, 
are determined by the periods during which the 
biasing sources 59, and 8 for instance 
hold the amplifiers 4, 43 and 45 in a cut-off 
State. 
An arrangement of the type last described is, 

of course, one in which the formed electron beam 
9, for instance, is continually subjected to the 

action of deflecting period tending to cause it to 
trace a sequence of lines across the target area. 
Af, and then after each line is traced the beam 
is moved downwardly for instance to trace the 
next Succeeding parallel trace. Obviously the 
traces across the target area may be such that 
the rapid component of motion is horizontal (the 
present customary method for scanning), or ver 
tical as desired. Further, each component-color 
video signal is active and in control of the scan 
ning beam at times When that beam impinges on 
a fluorescent line of the corresponding color. As 
previously Stated, adjustment means may be pro 
vided to Secure initially and to maintain the cor 
responding registry. 
An arrangement of the type last described, and 

particularly referred to by Fig. 6, of course does 
not necessitate the elaborate area, distortion cor 
rections which would be required in the case of a 
multi-beam tube of the character noted by Fig. 
4, and the application of a series of controlling 
or activating signals, such as those derived from 
the pick-up coils 95, 96 and 97, being made to be 
come effective at the input terminals 55, 3 and 
83 causes the effect of electronic switching be 
tween the Successive controlling colors. 

In the foregoing description and in the claims 
to follow it will be understood that reference to 
the term "element” may mean either a linear or 
a point element. Accordingly, an element in an 
area having at least one extremely small dimen 
Sion Which is significant and relevant to the de 
Scribed process so that a point or element may, 
for general consideration, be regarded as a minute 
circle, a square, a rectangle, an ellipse or the 
like, having the major dimension of minute size. 
Further in this connection, it will be understood 
that a linear element is essentially a narrow strip 
and is usually Straight. It is to be considered as 
having one finite dimension along its length and 
one extremely minute dimension (theoretically 
infinitesimal), which may be regarded as being 
along its width. In this way the significant and 
relevant dimension of a linear element as related 
to television Scanning must be its minute width 
So that, in effect, a linear element acts and ap 
pears as a linear assembly of a multiplicity of 
point elements. 

Further, in the foregoing description it might 
be assumed, at least by inference, that the target 
strips across which the electron beam is to scan 
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are each of equal width or Substantially such 
thereso. When the target strips are actually of 
equal width, it will be appreciated that the lumi 
nescent compound coatings thereon must be of 
such character that for any given beam current 
and any given period of beam impact on each strip 
of the target, intensities of light will be developed 
in the several chosen component or primary colors 
which will summationally add to white or shades 
of neutral gray. When such is the case, then it 
becomes evident that the pulses controlling the 
times of successive beam formation in the case 
of multiple beam tubes, or signal modulation of 
one beam by signals representative of one color 
in the case of a single beam tube controlled in 
sequence by Signals of the Several component 
colors, will be delayed in phase with regard to 
their active periods relative to each other by a 
phase delay equal to 2r/c, where c represents the 
number of component colors in the color Series. 

However, it sometimes happens that the lumi 
nescent materials or compounds which produce 
light in the several component colors such as the 
red, the green and the blue, for instance, do not 
always develop light with relative intensities 
meeting the condition for an additive effect of 
white or neutral gray. Therefore, to compensate 
for such variances in order that White or gray 
light may result from the complete color series, 
it occasionally becomes necessary or at least de 
sirable to vary the width of the several strips of 
each color strip series relative to each other, or 
simultaneously to vary the current in the differ 
ent beams of a multiple beam System, or the beam 
velocity or current from time to time in a single 
beam system, so that substantial color equality is 
produced. Under these circumstances, if a sys 
tem of additive color be assumed where the red, 
the green, and the blue follow each other in Se 
quence to form one color series, then it may be 
assumed that the width of the red strips will 
each be equal to dr, the width of the green strip 

, being represented by de, and the width of the blue 
strip being represented by db. Now, under such 
circumstances, the phase displacement of the con 
trol pulses hereinabove described for the several 
beams or the pulses for controlling the time pe 
riods when the impressed modulation signal en 
ergy is effected on one beam may be considered, 
for instance, as being Zero (0) for the red beam; 
but, for the green beam, under these circum 
stances, it will be displaced from the red by an 
amount which is equal to 

2nd 
(d.-- d-- d) 

while the blue beam will be displaced from the 
red beam by an amount equal to 

2ar (d. -- d.) 
(d.--d--d) 

The foregoing will be apparent in view of the fact 
that the phase displacement now becomes deter 
mined in accordance with the time required for 
one or a multiplicity of electron beams to scan or 
traverse each of the several strip elements in di 
rections transverse to the strip length and then to 
enter upon the next adjacent strip. 
Accordingly, for the purpose of this invention, 

as it is defined in the claims to follow, it will be 
understood that references to the phase delay 
shall be broadly considered on the basis that the 
strips are actually of equal width notwithstand 
ing the fact that this condition may not always 
be prevalent; and further within the meaning of 
the claims herein presented, it will be appreciated 
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that reference to the periods of beam formation 
and beam suppression shall be broadly construed 
as applicable to systems with equal width target 
Strips as well as to systems with unequal width 
target strips. Likewise, references to the method 
and/or means of synthesizing the modulation 
Control With beam impact or the concatenation 
of the scanning with a modulation control shal 
be such that the proper impressed signal or the 
proper impacting beam strikes the target at areas 
to produce the desired color response. 
While the invention has been described in its 

preferred forms, it is of course to be understood 
that many and various modifications may be made 
within the spirit and scope of what is herein 
above set forth, and I therefore believe myself 
rightly to be entitled to make and use any and 
all of these modifications as fairly suggest them 
selves from what has hereinabove been set forth. 

Having now described the invention, what is 
claimed and desired to be secured by Letters Pat 
ent is the following: 

1. A color television system comprising an elec 
tron tube having a built-up target area formed 
as a repeating Series of strip-like elements with 
the target elements of each series being of ma 
terials adapted to fluoresce upon electron beam 
impact in each of a predetermined number of 
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component colors to provide additive color 
images, means to deflect and concurrently modul 
late the electron beam under the sequential con 
trol of separate video signals equal in number to 
and representative of each of the selected com 
ponent colors of the additive color System to pro 
vide intensity control of the color response in 
each color, means for developing beam control 
energy having a predetermined relationship to 
the line frequency at Which produced color imageS 
are to be developed to limit the periods of active 
beam response and suppression, means to gen 
erate from the control energy a series of control 
pulses out of phase With respect to each other by 
predetermined amounts, and means for utilizing 
the said phase shifted pulses to control the time 
periods during which signals representative of 
the several component colors are applied to Con 
trol the image production. 

2. A color television system comprising an elec 
tron tube having a built-up target area formed 
as a repeating Series of strip-like elements With 
the target elements of each series being of mate 
rials adapted to fluoresce upon electron impact 
in each of a predetermined number of component 
colors to provide additive color images, means to 
develop an electron beam, means to deflect the 
electron beam relative to the target area to cause 
the beam to trace a Scanning raster thereover, 
means to modulate the deflected electron beam in 
sequence under control of video signals repre 
Sentative of each of the selected component colors 
of the additive color system to provide in Sequence 
intensity control of the beam in different color 
response, means for developing beam control 
energy having a predetermined relationship to 
the line frequency at which produced color images 
are to be developed to limit the periods of active 
beam response, means to generate from the con 
trol energy a series of control pulses out of phase 
with respect to each other by predetermined 
amounts and means for utilizing the Said phase 
shifted pulses to control the time periods during 
which signals representative of the several com 
ponent colors are applied to control the image 
production. 

3. In a tricolor television system wherein is in 
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cluded an electron tube having a target area. 
formed as a repeating series of elongated strips 
adapted to luminesce, under electron beam in 
pact, to produce light effects in the Several con 
ponent colors of a tricolor additive System, and 
wherein a plurality of electron beams equal in 
number to the number of component Color pro 
ducing strips in the series are developed with each 
electron beam being adapted to impact the target, 
the method of producing additive color images 
which comprises bi-directionally deflecting each 
of the developed electron beams across the target 
area, with a relatively rapid deflection being in a 

O 

direction transverse to the lengthwise dimension 
of the elongated strips and a relatively slow de 
flection being in a direction lengthwise of the 
strips, generating controlling Wave energy for 
controlling the time of formation and Suppression 
of each of the deflected electron beams, shifting 
the phaseal relationship of the developed Wave 
energy for controlling the plurality electrona beams 
So that the beans are formed in Sequence to reach 
the impacted target area, so that each formed 
electron beam impacts strips of one character 
only in the series and remains inactive during 
remaining periods of deflection transverse to 
other predetermined color image producing strips 
of the target, and nodulating the formed electron 
beams by signal energy representative of the co 
ordinated Color response indications developed 
upon the target area, by the impacting beam. 

4. A color television system comprising an elec 
tron tube having a built-up target area formed 
as a repeating series of strip-like elements with 
the target elements of each series being of mate 
rials adapted to fluoresce upon electron impact in 
a predetermined number of component colors to 
provide additive color images, means to develop 
an electron beam and deflect it to trace a scanned 
raster On the target, means to modulate the de 
flected electron beam under control of video sig 
nals representative in sequence of each of the 
Selected component colors of the additive color 
System to provide intensity control of each color 
response, means for developing beam control 
energy having a predetermined relationship to 
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of a single color response only with the scanning 
being in a direction transverse to the strip ele 
ments and means to restrict the scanning of the 
target by individual electron beams each to areas 
of a single color response only. 

6. Electronic apparatus of the class described 
comprising a support surface element, a multi 
plicity of elongated coated and color responsive 
impact Strips each of a sub-elemental width and 
each Secured to said support surface element, said 
coatings of the impact elements of the sub-ele 
mental width strips being of a plurality of mate 
rials adapted to effect a response under electron 
impact which closely approximates predetermined 
colors of a multicolor additive color system, the 
Said groupings of the said sub-elemental width 
strips being Such that substantially at least one 
Coated element of each color response is included 
Within an area corresponding to an elemental 
area of finite size, and means for developing a 
plurality of modulatable electron beams each 
adapted to be directed toward the said support 
surface element to scan individually the sub-ele 
mental Width. Coated strips of a single color re 
Sponse only With the Scanning being in a direc 
tion transverse to the strip elements. 
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the line frequency at which produced color image 
raster is developed, means to utilize said control 
energy to limit the periods of active beam re 
Sponse by generating from the control energy a 
series of control pulses out of phase with respect 
to each other by predetermined amounts and 
means for utilizing the said pulses to control the 
time periods during which signals representative 
Of the Several component colors are applied to 
Control the image production, 

5. Electronic apparatus of the class described 
comprising a Support Surface element, a multi 
plicity of elongated coated and color responsive 
impact strips each of a sub-elemental width and 
each Secured to said Support surface element, said 
coatings of the impact elements of the sub-ele 
mental Width strips being of a plurality of lumi 
neScent materials adapted to produce a color re 
Sponse under electron impact Which closely ap 
proximates predetermined colors of a multicolor 
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additive Color System, the Said groupings of the 
said sub-elemental width strips being, such that 
Substantially at least one coated element of each 
color response is included within an area corre 
Sponding to an elemental area of finite size, 
means for developing a plurality of modulatable 
electron beams each adapted to be directed to 
Ward the Said Support surface element to scan 
individually the sub-elemental width coated strips 
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7. Electronic apparatus of the class described 
comprising a support surface element, a multi 
plicity of elongated coated and color responsive 
impact Strips each of a sub-elemental area width 
and each Secured to said support surface element, 
Said coatings of the impact elements of the sub 
elemental width strips being of a plurality of 
materials adapted to effect a response under elec 
tron impact which closely approximates predeter 
mined colors of a multicolor additive color sys 
ten, the said groupings of the sub-elemental 
Width strips being such that substantially at least 
One coated element of each color response is in 
cluded Within an area corresponding to an ele 
mental area of finite size, and means for devel 
oping a plurality of modulatable electron beams 
each adapted to be directed toward the said sup 
port surface element to scan individually the 
Sub-elemental width coated strips of a single 
color response only. 

8. In combination with electronic apparatus of 
the class described comprising a support surface 
element and a multiplicity of elongated coated 
and Color responsive luminescent impact Strips 
each of a sub-elemental area width secured to 
Said Support surface element, said coatings of the 
impact elements of the sub-elemental width Strips 
being of a plurality of materials adapted to lumi 
nesce under electron impact which closely approx 
imates predetermined colors of a multicolor addi 
tive color System and the said groupings of the 
Said Sub-elemental width strips being such that 
Substantially at least one coated element of each 
color response is included within an area corre 
Sponding to an elemental area of finite size, 
means for developing a plurality of modulatable 
electron beans equal in number to the number 
of Separate color luminescent impact strips in 
each Series and each. adapted to be directed 
toward the Said support surface, element to im 
pact the surface approximately orthogonally and 
each to Scan individually the sub-elemental width 
coated Strips of a single color response only with 
the Scanning being in a direction transverse to 
the Strip elements, and interlocked and inter 
related means to modify the uncorrected scan 
ning path for each beam to establish uniformity 
in path length separately from the deflection, 
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thereby to establish registry of pattern of each 
scanning. 

9. Electronic apparatus of the class described. 
comprising a support surface element, a multi 
plicity of elongated coated and color responsive 
impact strips each of a sub-elemental width and 
each secured to said support surface element, said: 
coatings of the impact elements of the sub-ele 
mental width strips being of a plurality of lumi 
nescent materials adapted to produce a color 
response under electron impact which closely ap 
proximates predetermined colors of a multicolor 
additive color system, the said groupings of the 
said sub-elemental width strips being Such that 
substantially at least one coated element of each 
color response is included within an area corre 
sponding to an elemental area of finite size, and 
means for developing a plurality of modulatable 
electron beams each adapted to be directed toward 
the said support surface element to scan indi 
vidually the sub-elemental width coated strips 
of a single color response only with the scanning 
being in a direction transverse to the strip ele 
ments. 

10. In a tricolor television System. Wherein is 
included an electron image producing tube hav 
ing a target area formed as a repeating series of 
elongated strips adapted to luminesce, under elec 
tron beam impact, to produce light in the Several 
component colors of an additive tricolor System 
and wherein an electron beam is developed within 
the tube for scanning the component color pro 
ducing strips along paths transverse to the strip 
length at a relatively high rate and along the 
length of a relatively slow rate to trace an image 
raster, the method of producing cyclically addi 
tive color images which comprises supplying mod 
ulation signal energy representative of each of 
the selected component colors to modulate the 
developed electron beam, continuously applying 
to the electron beam control a series of biasing 
voltages normally tending to nullify the modula 
tion effect of signals supplied, generating control 
wave energy pulses, producing from the control 
wave energy pulses a plurality of phase shifted 
variances thereof with the phase shift between 
the different signals being equal to 2nt/c where c 
is the number of component colors in the additive 
System, and utilizing the phase shifted variances 
in the control wave energy pulses for sequentially 
overcoming the biasing effect on each of the im 
pressed component color modulation signals so 
that the component color Signals sequentially 
modulate the developed electron beam and lumi 
neScent effects in the selected component colors 
on the target area are developed with the inten 
sity thereof controlled in accordance with the applied signal energy. 

11. A tricolor television System wherein is in 
cluded an electron tube having a target area. 
formed as a repeating series of elongated strips 
adapted to luminesce in the several component 
colors of a tricolor additive system when the com 
ponent color sections are activated by an elec 
tron beam impacting thereon and wherein a plu 
rality of electron beams equal in number to the 
number of different component color producing 
strips in the series are developed with each elec 
tron beam being adapted to impact the target, 
the method of producing additive color images. 
on the target area, which comprises deflecting 
each of the developed electron beams simulta 
neously across the target in directions substan 
tially normal to the elongated dimension of each 
of the strips of the luminescent material, con 
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22 
catenating the deflections so that the different 
electron beams impact adjacent color responsive 
strips and so that like strips of each component 
color responsive Section of the series are sequen 
tially located in the path of one of the developed 
electron beams, applying modulation signals of 
One component color Only to each of the developed 
electron beams, generating control wave energy, 
producing phase shifted variations of the control 
energy and applying control wave energy of a 
different phase individually to each of the devel 
oped electron beams so that as all of the beams 
are deflected relative to the target one only is 
active to cause target luminescence with the other 
beams being inactive and the periods of inactivity 
progressively change from One to another from 
electron beams. 

12. In a tricolor additive television, a cathode 
ray image producing tube having therein a target 
area formed from a repeating series of lumines 
cent strips adapted to luminesce in each of at least 
three component colors and having means to 
develop electron beams of a number correspond 
ing to the number of component colors of the 
target area, means...for deflecting each of the elec 
tron beams relative to the target in bi-dimensional 
path traces with a rapid motion of deflection 
being transverse to the length of the strips of . 
the target and with a relatively slow motion of 
deflection being lengthwise of the strips, means 
for developing control pulses of energy for con 
trolling in sequence the suppression and the for 
mation of the said electron beams So that during 
the simultaneous deflection of all of the electron 
beams one only is instantaneously active upon 
one component color response section of the tar 
get and the sequence of activity and suppression 
is coordinated with a number of color response 
Strips in the target and means for applying modu 
lation signals to the independent electron beams 
so that the plurality of electron beams are modu 
lated by signals representative of one component 
color for time periods during which action of the 
related component color target area is interrupted. 

13. A tricolor additive television system includ 
ing a cathode ray tube having a target area 
formed of repeating Series of elongated strips 
adapted individually to luminesce under electron 
beam impact in each of three primary colors of 
an additive tricolor sequence, means for develop 
ing three independent electron beams and for 
directing the said electron beams toward the tar 
get area along a plurality of beam projection 
paths each angularly disposed relative to a normal 
to the target area and to each other, means for 
deflecting each of the said electron beams rela 
tive to the target along bidirectional paths with 
the deflection in the direction transverse to the 
strip elements of the target being relatively rapid 
and the deflection in a direction lengthwise of the 
target strips being relatively slow, means for 
developing control wave energy for controlling 
the time period of formation and Suppression of 
the individual electron beams, said formation 
periods being related to the time duration required 
to transverse, in the direction of rapid motion, 
the target strip corresponding to one primary 
color only of three strips forming each series, 
means to develop three phase shifted variations 
of the said control energy to control in a prede 
termined cycle the periods of formation of elec 
tron beams so that during active periods of one 
beam the remaining beams are suppressed, means 
for applying modulation signals to modulate the 

5. electron beams to produce color responses in the 
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primary color response areas of the targets in 
accordance with the modulation signals applied 
and means for adding predetermined increments 
of control energy to the deflection energy to con 
trol the rates of beam deflection for each of the 
said electron beams to modify the Scanning trace 
and rate and to provide a substantially orthogonal 
target traces from each of the scanning beams. 

14. In a tricolor television system wherein is 
included an electron tube having a target area 
formed as a repeating series of elongated strips 
adapted to luminesce, under electron beam in 
pact, in three chosen component colors of a tri 
color additive system, and wherein three distinct 
electron beams are developed to impact the target 
each from a different angle relative to each other 
and each at an acute angle to a normal to the 
target, the method of producing additive color 
images which comprises simultaneously and rela- . 
tively rapidly deflecting each of the developed 
electron beams across the target area in a direc 
tion transverse to the direction of the elongated 
strips and relatively slowly longitudinally of the 
strips to scan an image raster area, generating a 
series of three distinct controlling Wave energy 
pulses from the deflection controls for controlling 
the time periods of formation and suppression of 
each of the deflected electron beams, shifting the 
phaseal relationship of each of the control wave 
energy pulses developed from the deflected wave 
energy so that the several electron beams become 
active in sequence to impact the target area, while 
traversing strips of one character in the series 
and remain inactive during remaining periods of 
deflection transverse to predetermined color 
image producing areas of the target, modulating 
each electron beam by image signals representa 
tive of one only of the component colors, and 
synthesizing the periods of signal application with 
periods of beam formation and target area, impact 
of the electron beams and resulting color response. 
indications on the target area. 

15. A tricolor additive television system includi 
ing a cathode ray tube having a target area, 
formed of repeating series of elongated strips 
adapted individually to luminesce, under electron 
beam impact, in each of a plurality of primary 
colors of an additive color sequence, means for 
developing three independent electron beams and 
for directing the said electron beams toward the 
target area along a plurality of projection paths 
each angularly disposed relative to each other and 
to a normal to the impacted target, means for 
deflecting each of the Said electron beams relative 
to the target along bidirectional paths with the 
deflection in a direction transverse to the strip 
elements of the target being relatively rapid and 
the deflection in a direction lengthwise of the tar 
get strips being relatively slow, means for develop 
ing control wave energy for controlling the time 
period of formation and suppression of the indi 
vidual electron beams, said beam suppression 
periods being related to the time duration re 
quired to traverse each color responsive series of 
the target in the direction of rapid motion of the 
target strip corresponding substantially to 
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of the time required to traverse the color strips 
forming each series, where c represents the num 
ber of component colors in the additive series, 
means to develop three phase-shifted variations 
of the control energy to control the developed 
electron beams with the phase shift between each 
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being 2-r/c where c again represents the number 
of component colors and 2r represents the time 
to traverse one series of color response strips, and 
means for applying modulation signals to modul 
late the electron beams to produce color response 
in the component color response areas of the 
targets in accordance with the modulation signals 
applied so that signal modulation beams impact 
the strips in Sequence. 

16. In a multi-color television system wherein 
is included an electron tube having a target area. 
formed as a repeating series of elongated strips 
adapted to luminesce, under electron beam ine 
pact, in the several component colors of an ad 
ditive color system, and wherein a plurality of 
electron beams equal in number to the number 
of component color producing strips in the series 
are developed with each electron beam being 
adapted to impact the target, each from a dif 
ferent angle relative to each other and along a 
path at an acute angle to a normal to the target 
area, the system for producing additive color im 
ages which comprises means for simultaneously 
and relatively rapidly defecting each of the de 
veloped electron beam across the strips of the 
target area in a direction transverse to the direct 
tion of the elongated strips and relatively slowly 
longitudinally of the strips to scan an image 
raster area, means for generating controlling 
wave energy pulses for controlling the time peri 
ods of formation and suppression of each of the 
deflected electron beams, means for shifting the 
phaSeal relationship of the deflected wave energy, 
pulses developed relative to each other through 
an angle of 2n/c where c represents the num 
ber of component colors in the multi-color series, 
So that the plurality of electron beams become 
active in sequence to impact the target area, while 
traversing strips of one character in the series 
and remain inactive during remaining periods of 
deflection transverse to predetermined component 
Color image producing areas of the target whereby 
different sections of the target are impacted by 
different electron beams and color response indi 
cations, means to modulate each electron beam 
by color signals of one color component only for 
each beam, and means to synthesize periods of 
beam formation and modulation in desired color 
so that color responses in the several colors are 
appropriately coordinated. 

17. In a tricolor additive television system, a 
cathode ray image producing tube having therein 
a target area formed from a repeating series of 
luminescent strips adapted to luminesce in each 
of three component colors and having means to 
develop electron beams of a number correspond 
ing to the number of component colors of the 
target area, each of said beams being of a width 
substantially equal to the width of each strip and 
of a length substantially equal to the width of 
three color strips, means for deflecting each of 
the electron beams relative to the target in bidi 
mensional path traces with a rapid motion of 
deflection being transverse to the length of the 
Strips of the target and the beam long dimension 
and with a relatively slow motion of deflection in 
a direction lengthwise of the strips and of the 
long dimension of the beam, means for develop 
ing control pulses of energy for controlling in se 
quence the suppression and the formation of the 
said electron beams so that during the simultane 
ous deflection of all of the electron beams one 
only is instantaneously active upon one com 
ponent color response section of the target and 
the sequence of activity and suppression is coor 
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dinated with a number of color response strips in 
the target and means for applying modulation 
signals to the independent electron beams so that 

y the plurality of electron beams are modulated by 
signals representative of one component color for 
time periods during which action of the related 
component color target area is occurred. 

18. In a tricolor television system wherein is 
included an electron tube having a target area 
formed as a repeating series of elongated strips 
adapted to luminesce, under electron beam im 
pact, in the Several component colors of a tricolor 
additive system, and wherein a plurality of elec 
tron beams equal in number to the number of 
component color producing strips in the series are 
developed with each electron beam being adapted 
to impact the target, the method of producing 
additive color images which comprises deflecting 
each of the developed electron beams across the 
aminated target area in a direction transverse 
to the direction of the elongated strips, generat 
ing controlling wave energy for controlling the 
time of formation and suppression of each of 
the deflected electron beams, shifting the phaseal 
relationship of the deflected wave image so that 
the plurality of electron beams become active in 
sequence upon impacting the target area while 
traversing strips of one character in the series 
and remain inactive during remaining periods of 
deflection transverse to predetermined color im 
age producing areas of the target whereby dif 
ferent sections of laminations are impacted by 
different electron beams and color response indi 
cations on the laminations will appropriately co 
ordinate. 

19. In a tricolor television system wherein is 
included an electron image producing tube having 
a target area formed as a repeating series of 
eiongated strips adapted to luminesce, under elec 
tron beam impact, in the component colors of an 
additive tricolor system, and wherein an electron 
beam is developed within the tube for scanning 
the component color light producing strips along 
paths transverse to the length, the method of pro 
ducing cyclically additive color images which 
comprises supplying modulation signal energy in 
each of the selected component colors to modu 
late the developed electron beam, anplying biasing 
voltages normally tending to nullify the modu 
lation effect of signals supplied, generating con 
trol wave energy pulses, producing from the con 
tol wave energy pulses a plurality of phase 
shifted varianres thereof with the phase shift 
between the different signals being substantially 
120° and utilizing the phase shifted variances 
in the control wave energy pulses for sequentially 
overcoming the biasing effect on each of the in 
pressed cornponent color modulation signals so 
that received signals sequentially modulate the 
developed eiectron beam and cause the develop 
ment of luninescent effects on the target area, 
which represent color images in accordance with 
the applied signal energy. 

20. In a tricolor television system wherein is 
included an electron image producing tube having 
a target area, formed as a repeating series of 
elongated strips adapted to luminesce, under elec 
tron beam impact, in the several component colors 
of an additive tricolor system, and wherein an 
electron beam is developed within the tube for. 
Scanning the component color light producing 
Strips along paths transverse to the length, a 
system for producing cyclically additive color 
images which comprises signal input means for 
supplying modulation signal energy in each of the 
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selected component colors to modulate the de 
veloped electron beam, a plurality of biasing 
Woltage sources connected with the signal input 
for normally tending to nullify the modulation 
effect of signals supplied, a control wave energy 
generating Source for producing control pulses, 
means for producing from the control wave en 
ergy pulses a series of three phase shifted vari 
ances with a substantially like phase shift be 
tween each of the different pulses and means for 
supplying the separate phase shifted variances of 
the control Wave energy pulses to the signal input 
for sequentially overcoming the biasing effect on 
each of the impressed component color modula 
tion signals So that the input signals sequentially 
modulate the developed electron beam and de 
velop luminescent effects on the target area in 
accordance with the color representations por 
trayed by the applied signal energy. 

21. In a color television system wherein a color 
image appears on the target area of an electron 
tube, which target is formed as a repeating series 
of elongated Strips adapted to luminesce, under 
electron bean impact, in selected and chosen 
component colors of an additive color system, and 
wherein a plurality of independently controllable 
electron beans equal in number to the number of 
component colors of the additive system are de 
Veloped and arranged to be focused upon and to 
impact the target each from a different angle 
relative to each other and each at an acute angle 
relative to a normal to the target, the combi 
nation for developing additive color images which 
comprises means for relatively rapidly deflecting 
each of the developed electron beams across the 
target area in directions transverse to the direc 
tion of the elongated strips and relatively slowly 
deflecting each beam longitudinally of the strips 
to Scan an image raster area, means for deriving 
energy of a frequency related to the rapid de 
flection frequency and for generating from such 
energy a plurality of distinct, controlling Wave 
energy pulses equal in number to the number 
of separate electron beams for controlling the 
time periods of formation and suppression of 
each of the developed electron beams, phase shift 
ing means to control the phase relationship of 
each of the control wave energy pulses relative 
to each other so that the several electron beams 
become active in predetermined sequence and for 
predetermined time periods to impact the target 
area, while traversing strips of one character only 
in the series and remain inactive during remain 
ing periods of deflection transverse to predeter 
mined other color image producing areas of the 
target, means for supplying modulating control 
signals for modulating each electron beam by 
image signals representative of one only of the 
selected component colors, means for synthesizing 
the periods of signal modulation with periods 
of beam formation and the relationship of the 
target area impacted by the electron beams to 
provide color response indications on the target 
area coordinated with the signal modulation. 

22. In a multi-color television System wherein 
is included an electron tube having a target area, 
formed as a repeating series of elongated strips 
adapted to luminesce, under electron beam im 
pact, in the several component colors of an ad 
ditive system, and wherein a plurality of electron 
beams equal in number to the number of Com 
ponent color producing strips in the series are 
developed with each electron beam being adapt 
ed to impact the target, each from a different 
angle relative to each other and each along a 
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path at an acute angle to a normal to the target 
area, the system for producing additive color 
images which comprises means for simultaneous 
ly and relatively rapidly deflecting each of the 
developed electron beams across the strips of 
the target area in a direction transverse to the 
elongated dimensions of the elongated strips and 
relatively slowly longitudinally of the strips to 
scan an image raster area, means for generating 
controlling wave energy pulses for controlling the 
time periods of formation and Suppression of 
each of the deflected electron beams, means for 
shifting the phaseal relationship of the deflected 
wave energy pulses developed relative to each 
other through an angle of 2nt/c, where c repre 
sents the number of component colors in the 
multi-color series, so that the plurality of elec 
tron beams become active in sequence to impact 
the target area, while traversing strips of one 
character in the series and remain inactive dur 
ing remaining periods of deflection transverse to . 
other predetermined component color image pro 
ducing areas of the target whereby different sec 
tions of the target are impacted by different elec 
tron beams and color response indications, means 
to modulate each electron beam by color signals 
of one color component only for each beam, and 
means to limit the periods of signal modulation 
of each electron beam so that signal controlled 
beam modulation occurs only at time periods 
when the said modulated beam impacts sections 
of the target producing luminescent color effects 
corresponding to those initiating the modulation. 

23. A tricolor additive television system in 
cluding a cathode ray tube. having a target area. 
formed of repeating series of elongated strips 
adapted individually to luminesce under electron 
beam impact, in each of a plurality of primary 
colors of an additive color sequence, means for 
developing three independent electron beams 
and for directing the said electron beams toward 
the target area along a plurality of projection 
paths each angularly disposed relative to each 
other and each at an acute angle to a normal 
to the impacted target, means for deflecting each 
of the said electron beams relative to the target 
along bidirectional paths with the deflection in 
a direction transverse to the strip elements of 
the target being relatively rapid and at a sub 
stantially uniform rate and the deflection in a 
direction lengthwise of the target strips being 
relatively slow, means for developing control 
Wave energy for alternately controlling the time 
period of formation and suppression of the in 
dividual electron beams, said beam suppression 
periods being for time periods of the order of 
twice the beam formation periods where the 
beam formation period corresponds substantially 
to the time required to traverse one of the color 
strips forming each series, means to develop 
three substantially 120° phase-shifted variations 
of the control energy to control in sequence the 
formation periods of each of the electron beams, 
and means for applying modulation signals to 
modulate the electron beams to produce color 
response in the component color response areas 
of the targets in accordance with the modula 
tion signals applied so that signal modulation 
beams impact the strips in sequence. 

24. A color television system comprising an 
electron tube, having a built-up target area 
formed as a repeating series of strip-like elements 
with the target elements of each series being of 
materials adapted to fluoresce upon electron im 
pact in each of a predetermined number of com 
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ponent colors to provide additive color images, 
means to modulate the deflected electron beam 
in sequence under control of video signals repre 
Sentative of each of the selected component 
colors of the additive color system to provide in 
tensity control of each color response, means for 
developing beam control energy having a prede 
termined relationship to the line frequency at 
which produced color images are to be deflected 
to limit the periods of active beam response, 
means to generate from the control energy a 
series of control pulses out of phase with respect 
to each other by predetermined amounts and 
means for utilizing the said pulses to control the 
time periods during which signals representative 
of the several component colors are applied to 
control the image production. 

25. A color television system including an elec 
tron tube having included therein a target area, 
formed from a plurality of series of strip-like 
elements each of a Width which is a fractional 
part of one dinnension of each image point to be 
produced and wherein the plurality of strips are 
collectively arranged to produce, under excita 
tion by an electron scanning beam, light effects 
in each of a predetermined number of component 
colors to provide additive color images, means 
to defect and concurrently modulate the elec 
tron beam under the sequential control of sep 
arate video signals equal in number to and repre 
sentative of each of the selected component colors 
of the additive color system to provide an in 
tensity control of the light effects produced in 
each color, means for deriving electron beam 
control energy having a predetermined relation 
ship to the instantaneously produced color image 
points, means to derive from the produced con 
trol energy a plurality of controlling signals to 
determine the time period during which the sep 
arate video signals are effective individually to 
control and modulate the said electron beam. 

26. A color television system comprising an 
electron tube having a target area formed as a 
repeating Series of strip-like elements arranged 
to be impacted by an electron beam developed 
Within the tube and at time periods of electron 
beam impact to initiate light effects at the point 
of impact in a predetermined number of com 
ponent colors to provide collectively additive 
color images, means to deflect the electron beam 
to cause it to trace a scanned raster in a line 
for-line manner on the target, each line trace 
of the raster being substantially in a direction 
transverse to the long dimension of each strip 
like element, means to modulate the deflected 
electron beam under the control of video signals 
representative of each of the selected component 
colors of the additive color System so as to pro 
Wide intensity control of each color response, 
means for developing concurrently with the elec 
tron beam deflection a series of control signals 
bearing a predetermined relationship to the elec 
tron beam deflection in each line as it forms the 
raster, and means to utilize the produced control 
signals to limit the periods of electron beam 
modulation by the individual signals and thereby 
effect a rapid sequential switching of the beam 
modulation control by the several component 
color signals during each traverse of each line 
of the scanning beam traces forming the image 
raster SO that for each scanned line trace of the 
image raster light effects representing the pro 
duced image in each selected component color 
are developed for each scanned element. 

27. Electronic color television apparatus com 



2,431,115 
29 

prising a cathode ray tube having a target area 
and having developed therein an electron scan 
ning beam arranged to be deflected in a bidirec 
tional pattern relative to the target area to trace 
an image raster comprising a multiplicity of 
elongated coated beam-impact strips each of sub 
elemental width as compared to One dimension 
of each image point to be produced and each se 
cured to form a part of the target area, each of 
said impact strips when activated by the impact 
ing electron beam being adapted to cause the 
production of light in one of a plurality of selected 
component colors of an additive color system and 
collectively arranged to form substantially uni 
formly repeating sequences of color response 
areas so that at least One response in each Se 
lected component color is brought about by elec 
tron beam upon its impacting each elemental 
area of image recreation on the image raster, 
means to deflect the developed electron beam 
relative to the beam impact strips to trace the 
image raster in a series of substantially parallel 
lines with the direction of line production being 
substantially transverse to the direction of strip 
length, means for developing electron beam Con 
trol signal during the traverse of the scanning 
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beam along each direction of line traverse and 
transverse to each strip of the target, means to 
utilize the developed beam control signal energy 
to limit the instantaneous intensity modulation 
of the electron beam to the control of a single 
component color signal only which is representa 
tive of One related and Selected component color. 
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