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This invention relates to improvements in 
television tubes of the type comprising a plu 
rality of alternate primary color strips on either 
the screen of a receiving tube or the color filter 
ing Screen of a transmitting tube and a plurality 
of grid wires arranged to direct an electron beam 
alternately and selectively to the color strips. 
It has for its general object the provision of a 
Screen construction which avoids parallax errors 
in tubes of that type. 
The invention itself together with further ob 

jects and advantages thereof will best be under 
stood by reference to the following specification 
when taken in connection with accompanying 
drawings in which the Fig. 1 represents Sche 
matically a prior art tube construction of the 
aforementioned type which illustrates the paral 
lax errors which it is the object of the present 
invention to correct; Fig. 2 represents Schemati 
cally television tubes have a grid and color strip 
arrangements improved in accordance with the 
invention to avoid parallax errors, while the 
Figs, 3 through 8 illustrate various steps in one 
process or method for constructing the improved 
color strip arrangement of the Fig. 2. 
The Fig. 1 represents in Schematic croSS Sec 

tion a typical receiving tube of the type now 
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known in the art (cf. British Pat. No. 443,896- . 
General Electric Co., Ltd. and Leslie Connock. 
Jesty) and may comprise generally, an electron 
gun , a conventional vertical-horizontal deflec 
tion plate system A, a grid 2 and a picture Screen 
3 comprised of a plurality of threads or strips 4 
of fluorescent material of different colors ar 
ranged in parallel configuration (i. e. normal to 
the plane of the figure) on a glass plate 5. 
These fluorescent strips may comprise any Suit 
able fluorescent material capable of fluorescing 
under impact of electrons in suitable colors 
(preferably the primary colors green, red and 
blue) and distributed in the Order indicated by 
the initials G, R, and B in the Fig. 1. The grid 
2 may comprise a series of parallel wires arranged 
in a configuration generally parallel to the Screen 
3, each of the individual wires being parallel to 
the colored strips of the screen. As will be noted 
from the figure, all of the green strips of the 
Screen are aligned with the gaps between the indi 
vidual grid wires; all of the red strips are aligned 
with the alternate grid wires 6 which are elec 
trically common by virtue of the common lead 
7; while all of the blue strips are aligned with 
the intermediate grid wires 8 which are Sini 
larly electrically common by virtue of their con 
nection to the lead 9. 
In the operation of devices of the type shown 
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in the Fig. 1, it has heretofore been assumed that 
an electron beam which is adapted to excite the 
picture screen 3 approaches that Screen nor 
mally, i. e. as though the distance from gun 
to screen 3 were great enough to cause the beam 
to strike the screen at a substantially 90° angle 
at all portions of the screen's surface. In that 
event, if there be no potential difference between 
the grid wires 6 and the grid wires 8, all electrons 
of the stream will pass in Substantially straight 
lines centrally through the interstices between 
the grid wires and impinge only upon the green 
strips 4. If the alternate grid wires 6 have a 
positive potential imposed upon them with re 
spect to the intermediate wires 8, then the elec 
tron beam will be focused to impinge only upon 
the red strips. Similarly, if that potential rela 
tion be reversed and the wires 8 made more 
positive than the wires 6, then the electron beam 
will be caused to focus on the blue Strips. Ill 
a manner readily understood by those skilled in 
the art, the entire screen may be Scanned by an 
electron beam by appropriately varying the po 
tential difference between wires 6 and wires 8, 
the beam may be caused to Scan in repeating 
cycles first the red series of strips, then the green 
Series and then the blue. The latter effect may 
be accomplished by imposing a suitable potential 
wave upon the wires 6 and 8 by a suitable voltage 
source O which may be a relaxation oscillator 
or similar device producing a block or Square 
shaped wave of the type shown graphically 
Within the block. 

It has been found that the assumption of nor 
mal approach of all electron particles of bean 
to the color screen is not sufficiently accurate 
in practice and will give rise to undesirably large 
parallax errors when the beam is emanating 
from point source such as point replesenting 
the center of deflection of the conventional beam 
deflection system employed and positioned at the 
usual finite distance from the grid-Screen Struc 
ture. The error thus introduced may in practice 
be sufficient to cause considerable distortion in 
the proper color relationships of the picture and 
may be viewed as being caused in the following 
manner. Assuming that there is no potential 
difference between the grid wires 6 and 8 and 
that therefore the beam is intended to Strike 
only the green strip, it will be noted that for 
the outer peripheral portions of the Screen 3, 
the beam in traversing the interstices between 
any two grid members may be directed at the 
blue or red strips rather than the green because 
of the angular relations involved. This is illus 
trated for example by the dotted line 2 repre 
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senting one illustrative position of the beam. It 
will be noted that because of the angular rela 
tion caused by the proximity of the point to 
the screen structure, the beam has been directed. 
at the blue strip rather than the green. While, 
in the diagram of the Fig. 1, the angular rela 
tions have been slightly exaggerated for purposes 
of illustration, nevertheless, even with the normal 
gun to screen distance and the normal relatively 
close spacings in the grid-screen structure em 

4. 
of deflection will usually be the same regardless 
of the direction of the beam path across the 
Scree. 

It Will be understood that the arrangements of 
the Figures 1 and 2 will be enclosed in any of the 
suitable envelopes known for cathode-ray devices 
of this nature in the art. The screen 3 may com 

10 
ployed in practice this parallax effect may be 
enough to introduce substantial distortion. 
In order to avoid the mentioned parallax effects, 

there is provided the arrangement shown in Fig. 
2 wherein the color strips of Screen 3 are posi 
tioned in more widely spaced relation than the 
wires of grid 2 in order to compensate for the 
divergence of the beam especially in these outer 
portions. It will be noted that in this case the 
red strips 4 are aligned with the wires 6 of the 
grid but not by way of parallel lines as before. 
In this case, they are all aligned along radii (il 
lustrated by dotted line 3) emanating from the 
point source of the electrons at the point and 
each passing through one of the grid wires 6 and 
the corresponding red strips 4. Substantially, the 
same arrangement is employed for the green strips 
4 which are similarly aligned with the interstices 
between the grid wires along radii (illustrated by 
dotted line 4) extending from the point and 
through those interstices. The same arrangement 
is made with the blue strips 4 which in this case 
are aligned along radii (illustrated by dotted line 
5) through the grid wires 8 and ConVerging at 

the point . The effect is, therefore, to increase 
the pitch of the screen (the spacing between the 
centers of adjacent color strips) with respect to 
the pitch of the grid wires (Spacing between 
centers of adjacent wires) by a factor determined 
by the relative spacings of point , grid 2 and 
screen 3. The relation between the pitch of the 
grid wires and that of the Screen color Strips may 
be represented in general form by the following 
formula representing the situation for a parallel 
grid plane configuration and a parallel color 
SCee 

(1) 

Where: 

Ps=the pitch of the screen color strips 
Pg=the pitch of the grid wires 
A=Spacing betWeen grid and Screen 
B=Spacing between center of deflection and 

Scree 

Obviously, a slightly different equation will apply 
if the Screen and the grid wire configuration are 
slightly curved as may be the case in many prac 
tical tube constructions. 

It will be appreciated that the point repre 
Sents an effective origin point of the beam and 
may be viewed as the point at which the deflec 
tions of the System. A become effective upon the 
beam. Its position Will depend generally on the 
geometry of the deflecting System and may be 
readily determined by those skilled in the art. In 
the case of the conventional electrostatic deflec 
tion plate systems, the center of deflection of that 
Set of plates which sweeps the beam in the direc 
tion normal to the length of the color strips and 
grid wires is the one of importance to the inven 
tion. For magnetic deflection systems, the center 

prise either the end face of Such a tube or it may 
comprise a separate glass plate mounted there 
Within. The grid 2 may be mounted in any Suit 
able manner within the tube in parallel relation 
to the Screen. 
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The following described process will be found 
to be one particularly suitable to the construction 
of parallax corrected color strip screens of the 
type of Fig. 2. A principal advantage lies in the 
fact that it obviates difficulties inherent in con 
ventional methods of measuring and controlling 
the very Small differences in pitches required by 
expression (l). As a first step, there may be 
manufactured a set of printing plates for printing 
in three steps each of the three series of color 
strips upon plate 5. The printing plates may be 
fabricated by a method similar to that used in 
photo-engraving, and which may be illustrated 
by the Figs. 3 and 4. For the first printing plate 
which is to be used for printing the green strips 
4 of Fig. 2, a glass plate 9 provided with a series 
of fine parallel lines 20 having the same relative 
position and spacing as the interstices of the Wires , 
of grid 2 (e.g. 0.005'' lines with 0.005' spacing) is 
positioned between a point source of light 2 and 
a photographic plate 22 which may be of glass 
or similar material provided With a coating 23 
of any suitable photosensitive emulsion. By point 
source of light is of course, meant any source 
having as little dimension as practicable except 
along the direction parallel to the color strips or 
grid wires, i. e. a point or line source. The lined 
glass plate 9 Will be positioned with respect to 
the light Source 2 in a position corresponding 
to that Which the grid Structure 2 would have 
with respect to the point in the Fig. 2 with 
lines 20 corresponding in position to the grid Wire 
interstices. Similarly, the photographic plate 22 
Will be in a position corresponding to that of the 
Screen in Fig. 2. The SpacingS are not neceSSarily 
identical With those in the final tube structure, 
but must be in the Same relative proportion after 
taking into account all contributing factors such 
as index of refraction in the glass, etc. It Will be 
apparent, therefore, that if the light from the 
light source 2 be allowed to illuminate the photo 
graphic plate, there Will be formed thereon a 
negative having translucent lines (unexposed por 
tions) corresponding to the desired distribution 
of the green color lines on the Screen 3 of Fig. 2. 
The positions of the latter will be precisely those 
desired for the correction of the parallax error. 
After exposure and development the glass photo 
graphic plate 22 with its negative may, as indi 
cated in Fig. 4, be imposed upon a copper printing 
plate 24 which is provided with a photo-sensitive 
enaulsion film 25 which renders plate 24 acid re 
Sistant at any points which have been exposed to 
light and yet capable of being acid etched at un 
exposed pointS. Plate 24 may thus be of the type 
Common in the photo-engraving art and the etch 
ing process there employed may be used. If a 
print of the negative on plate 22 be made upon 
the film 25 by exposure to light there will be 
formed on the film 25 print of a series of lines 
(eXposed portions) corresponding in position to 
the desired position of the green color strips 4 in 
the Screen of Fig. 2. By appropriate acid treat 



2,568,448 

ment the intermediate unexposed portions may 
be etched away in the usual manner and there 
will remain at the exposed portions of the copper 
plate 24 a series of elevations or ridges 26 in the 
configuration of parallel lines Corresponding to 
the desired position of the green color strips 4. 
The copper plate in this form is indicated in the 
Fig. 5, the ridges 26 being positioned in the green 
strip configuration and intervening grooves being 
in positions corresponding to the positions of the 
red and blue color strips 4 of screen 3, of Fig. 2. 
The copper plate 24 may be employed to print 

the color strips of green fluorescent material upon 
the plate 5 of the Figs, 2 and 6 in the following 
manner. The ridges 26 may be thinly coated with 
a suitable adhesive material to which a phosphor 
powder will adhere and the plate 24 may be pres 
sed against the glass plate 5 thereby leaving 
thereon a series of lines of the adhesive material 
in proper positions. Thereafter the plate 5 may 
be dusted with the appropriate phosphor material 
which will adhere to the adhesive material as a 
binder. Excess phosphor material may then be 
removed by use of a fine brush or by blowing with 
an air stream. . 
The width of the ridges 26 may be readily 

controlled during the etching process in order to 
insure that they are neither too narrow nor too 
wide to form a color strip print of the desired 
width. If the acid etching action be of short 
time duration, the grooves between ridges 26 will 
be small and consequently the ridges will be wide. 
Conversely, if the action be of long time duration, 
the grooves Will be large and the ridges of corre 
Spondingly narrow Width. The manner of control 
of etching time to this end is well known in the 
art. 
The same method may be employed for printing 

the red and blue lines upon the plate 5. For those 
cases, there may be prepared one or more print 
ing plates Similar to plate 24 but having a series 
of elevations or ridges corresponding in position 
to the position of the red and blue strips of the 
screen 3 in Fig. 2. A separate plate may be 
prepared for each of the red series and the blue 
Series of lines if desired but as will be indicated 
below a single reversible plate may be made to 
serve the purpose of both. Such a plate is shown 
in the Figs. 6 and 7 as plate 27 having ridges 28. 
In the Fig. 6 it is shown as being employed to 
print the blue lines; while in the Fig. 7 it is shown 
as being employed in a position inverted with re 
Spect to that of Fig. 7 to print the red lines. 
As will be observed from a study of the color 
Strip configuration of the preceding figures, a 
plate of this nature must be capable of printing 
a blue line in each of one series of alternate gaps 
between the uniformly spaced green lines; while 
for the red lines the plates must be capable of 
printing a red line in each of the remaining series 
of alternate gaps not occupied by the blue lines. 
Thus, the plate 27 will obviously have a spacing 
between ridges 28 which is exactly twice the 
spacing of the ridges 26 on plate 24 of the Fig. 5 
employed to print the green lines. The Fig. 6 
indicates the plate as in the proper position to 
print the blue lines in one series of alternate 
spaces between the green lines in the pattern 
corresponding to that of Fig. 2. In the Fig. 7, the 
plate has simply been inverted with respect to its 
Fig. 6 position whereby the order of the ridges 
28 of the plate 27 is transposed to correspond to 
the other series of alternate spaces between the 
green lines thus corresponding in position to the 
position of the red lines in the Fig. 2. 
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The manner of preparing the plate 27 employed 

in the FigS. 6 and 7 is Substantially the same as 
that employed to prepare the plate 24 for the 
printing of the green lines and the first step is 
indicated Schematically in the Fig. 8 which cor 
responds to that of Fig. 3. In this case, however, 
a lined plate 29 corresponds to the plate 9 of the 
Fig. 3 but has a series of fine parallel lines 30 
with three times the Spacing between them as 
was the case with the plate 9 (e. g. 0.005 inch 
lines with 0.015 inch Spacing). The lined glass 
plate 29 may be positioned with respect to the 
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light source 2 in a position corresponding to 
that which the grid structure 2 would have with 
respect to the point in Fig. 2 With the lines 30 
corresponding in position to the grid Wires 8. 
Similarly the photographic plate 3 having emul 
sion film 32 will be in a position corresponding 
to that of the Screen in Fig. 2. It Will be apparent 
therefore that if light from the source 2 now 
be allowed to illuminate the photographic plate, 
there Will be formed thereon a negative having 
translucent lines (unexposed portions) corres 
ponding to the desired distribution of the blue 
lines of the colored screen 3 of Fig. 2. The posi 
tion of the negative lines will be precisely those 
desired for the correction of parallax error. From 
the negative on the photographic plate 3 the 
printing plate 27 may be prepared in substantially 
the Same manner as that used for the etching 
of the plate 24. By proper positioning of this 
Second copper printing plate in the position illus 
trated by the Fig. 7 and by use of blue fluorescent 
powders with the adhesive coating process already 
described, the blue color lines may be imprinted 
upon the plate 5 of the screen 3 in the manner 
already described in connection with the printing 
of the green lines. 
The red lines may be printed upon the plate 

5 in Substantially the same manner. If desired 
a Separate printing plate 27 could be prepared 
for the red lines simply by inverting the lined 
plate 29 of Fig. 8 and preparing a negative which 
Would then have lines corresponding to the red 
color strips. However, it will be observed that 
the preparation of a separate plate for the red 
lines is rendered unnecessary by virtue of the 
fact that the plate 27 used to print the blue 
lines may simply be inverted and used as the 
printing plate for the red lines because the in 
version Will bring the ridges 28 into the proper 
Order or configuration corresponding to the 
proper position of the red lines. 
The method of imprinting color strips on 

Screen 3 as outlined above in connection with 
the FigS. 3. through 8 constitutes a joint inven 
tion of the Siegfried Hansen and August J. Kling 
and is claimed in Copending application Serial 
No. 775,732 now abandoned filed concurrently 
herewith and assigned to the same assignee as 
the present invention. 
While particular embodiments of the inven 

tion have been shown and described, it will be 
obvious to those skilled in the art that various 
changes and modifications may be made with 
out departing from the invention in its broader 
aspects, and therefore, the appended claims are 
intended to cover all such changes and modifica 
tions as fall within the true spirit and scope 
Of the invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An electrical beam deflection device for 

Color television comprising a color screen hav 
ing a plurality of intermeshed sets of different 
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color strips, the strips within each set being 
of the same color, a Source of an electrical par 
ticle beam adapted to be deflected about a cen 
ter of deflection to Scan Said Screen and a con 
trol member positioned between said screen and 
said center of deflection including a plurality 
of elongated control members positioned between 
said screen and said center of defiection for de 
termining the set of color strips on which the 
beam impinges when Scanning the Screen, the 
elongated conductors corresponding in number 
to one set of strips of said screen and supported 
in spaced apart relation, the space between ad 
jacent conductors bearing the same ratio to 
the spacing between adjacent color strips of one 
set as the distance between the center of de 
flection of the beam and the control member 
bears to the distance between the center of de 
flection of the beam and the Surface of the 
screen whereby parallax errors in the impinge 
ment of the beam on a Selected Set of color 
strips is substantiaily eliminated. 

2. An electrical beam deflection device for color 
television comprising a color Screen having three 
intermeshed sets of different Color Strips, the 
strips within each set being of the same color, 
a source of an electrical particle beam adapted 
to be deflected about a center of deflection to 
Scan Said Screen, a control member positioned 
between said Screen and said center of deflec 
tion comprising two sets of elongated conduc 
tors with each set insulated from the other, the 
conductors of one set being supported on radii 
extending from the center of deflection to one 
set of color strips, the conductors of the other 
Sct lying on radii extending from the center of 
deflection to a second set of color strips and the 
third set of color strips lying on radii passing 
from the center of deflection and through the 
Spaces between the two sets of conductors. 

3. An electrical beam deflection device for color 
television comprising a color screen having a 
plurality of inter-meshed sets of different color 
elements, the elements within each set being of 
the Same color, a Source of an electrical particle 
beam adapted to be deflected about a center of 
deflection to Scan Said Screen and a control 
member positioned between said screen and said 
center of deflection including a plurality of 
electrostatic control portions positioned between 
Said Screen and Said center of deflection for de 
termining the set of color elements on which 
the beam impinges when scanning the screen, 
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8 
the electrostatic control portions corresponding 
in number to one set of elements of said screen 
and Supported in spaced apart relation, the 
Space between adjacent control portions bear 
ing the same ratio to the spacing between ad 
jacent color elements of one set as the distance 
between the center of deflection of the beam . 
and the control member bears to the distance 
between the center of deflection of the beam 
and the surface of the screen whereby parallax 
errors in the impingement of the beam on a se 
lected set of color elements is substantially elim 
inated. 

4. An electrical beam deflection device for color 
television comprising a color screen having three 
inter-meshed sets of different color elements, 
the elements within each set being of the same 
color, a Source of an electrical particle beam 
adapted to be deflected about a center of de 
flection to Scan said screen, a control member 
positioned between said screen and said center 
of deflection comprising two sets of conductors 
with the conductors of each set connected to 
gether and insulated from the other, the con 
ductors of one set being supported on radii ex 
tending from the center of deflection to one set 
of color elements, the conductors of the other 
Set lying on radii extending from the center of 
deflection to a second set of color elements and 
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the third set of color elements lying on radii 
passing frcm the center of deflection and the 
Spaces between the two sets of conductors. 
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