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1 |
This invention pertains to'a new and. impro_ved
target structure for a. color-image device of the

cathode-ray type and is particularly ‘directed to -

a‘target in which: moiré patterns are substan-
tially eliminated.

One of the better known types of color-image
device, which has been extensively used for ex-
perimental color - television work, - comprises 2
single cathode ray tube including a tri-color re-
producing screen and’ three ‘electron guns. A
parallax mask or grid structure is interposed be-
tween the electron guns and the screen-of the
cathode-ray tube and serves to restrict the area
bombarded by -each of the guns to.a group of
elemental target areas having'a consistent color-
radiation characteristic in response to electron
bombardment. The grid structure usually com-
prises a metallic sheet or mesh including a multi-
plicity of apertures which are aligned with clus-
ters or triads of the elemental ‘target areas.
Incofar as moiré or beat patterns are concerned,
this type of image-reproducing device is gen-
erally acceptable when scanning is carried out in
but one direction, since the grid structure and

screen may be so oriented as to effectively elimi- .

nate beat patterns. :However, if this technique
is-applied to an image-reproducing ‘device using
a radial rotating scanning pattern, usually known
a3 a.P. P. I scan, moiré patterns are developed in
varying degrees at different angles as the screen
is scanned. The beat patterns produced at cer-
tain scanning angles:are quite prominent and
can often mask the desired information, particu-
larly when the device is.used in conjunction with
radar search. apparatus.

1t is an object of this invention, therefore, to

provide a new and improved target structure for
use in g color-image ‘device employing a radial
rotating scanning pattern, the sfructure of the
target being such as to. minimize moiré or beat
patterns.

It is a further object.of the invention to pro-
vide an improved target adapted for use'with any
type of color-image device comprising an aligned
‘mask-screen arrangement.

Itis a corollary object of the invention to pro-
vide a new and improved target structure which
is relatively simple and economical to construct.

In accordance with the invention, a target
adapted for use in a color-image device com-
prises a plurality of distinct groups of elemental
target areas, each of these groups having a dif-
ferent color-radiation characteristic in response
“to electron bombardment. “The elemental target
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‘areas are interspersed ‘throughout -a-preédeter- 55
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mined scanning area to constitute a multiplicity
of clusters. individually including one: elemental
target area of each of the groups. ~The scanning
area comprises a plurality of porticns individu-
ally having a different ~inter-cluster angular
orientation, with respect to a reference axis, from
that of adjacent ones of the: portions, whereas
the ‘angular orientation of the elemental:areas
within each of the clusters is-substantially: iden-
tical, with respect to the reference axis, through-
out the scanning area.

The features of the invention which are-be-
lieved to be novel are set forth-with: partiotlarity
in the appended claims. The: organization -and
manner of operation of the invention itself,: to-
gether with further object-and advantages there-
of, may best be understood by reference-to:the
following description. taken in conjunetion -with
the ‘accompanying’ drawings, 'in swhich:

-Figure 1 -.is-a -schematic . representation :of -a
receiver including -a color-image device incorpe-
rating-a -direction-sensitive target-structure;

PFigure 2 illustrates a - portion .of -the target
structure of the color-image device of Figure-1,
constructed - in - accordance - with ~known -tech-
niques, taken along line. 2-—2;

Pigure 3 is a schematic representation: of..the
scanning - pattern employed.in:the color~image
device of Figure 1;

Figure 4 is an-explanatory diagram. showing
the effect of moiré or beat. patterns on the.color-
image device of Figure 1;

Pigure -5 illustrates.a . portion .of .the target
structure of the .color-image :device of Figure:1
constructed -in-accordance with.one embodiment
of the .invention;

-Figure 6 llustrates a preferred embodiment-of
the target structure of the invention; while

Figures 7a:and 7b are enlarged -views:-of .por-
tions.of the target structures shown.-in Figures
5 and 6.

The receiver of. Figure 1, which: may:be. con-
sidered as.a color radar receiver or.any other type

of color-image apparatus employing a radial ro-

tating scan, includes .a .color-image device .10
comprising .an envelope {{.and three -electron
guns 12, 13 and 14 mounted within envelope- 1.
Three control electrodes 15, 16, and {T-are indi-
vidually included in guns 12, {3 and {4 respec-
tively; each of the control electrodes is-coupled
to the receiver control circuits, shown as unit 8.

Unit 18, which may.include.detectors, ampli-
fiers, heterodyning stages, and other types .of
circuits, depending. upon. the requirements of the
particular receiver, is also coupled to. an.antenna
19-and"to a-sweepsignal "generator 20. "Gen-
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erator 28 is connected to a deflection system com-
prising deflection coils 2{; any suitable type of
deflection elements or coils may be used and, if
preferred, an electrostatic deflection system may
be substituted for the magnetic system illustrated.
A convergence control source 22 is included in
the receiver and is coupled to a convergence lens
23 mounted within envelope {i. Color-image
device 10 also includes a direction-sensitive tar-
get structure comprising a luminescible target 24
and a parallax mask or grid structure 25; target
24 and grid 25 are mounted in parallel spaced
relation to each other within envelope i and
form the image screen of device 6.

As seen in the enlarged view of Figure 2, tar-
get 24 comprises a plurality of distinet groups
of elemental target areas 26, the groups being
designated R, G, and B to correspond to the usual
tri-color primaries, red, green and blue. Groups
R, G and B, of course, each have g different color-
radiation characteristic in response to electron
bombardment; it will be understood that a three
color system using these primary colors is chosen
purely for illustration and that any other multi-
color system employing suitable colors may be
used without departing from the teaching of the
invention. Elemental areas 286 are interspersed
throughout a predetermined scanning area, usu-
ally substantially all of the face area of device
{0, and form a multiplicity of clusters individu-
ally Jdncluding one elemental target area from
each of the color groups; one of these clusters
is indicated by dash line 27. Grid structure 25
includes a multiplicity of electron-permeable

areas or apertures 28 which are individually -

aligned with target clusters 27, as will be more
completely described hereinafter.

The apparatus of Figures 1 and 2, as thus far
deseribed, is virtually identical in all material re~

spects with apparatus well known in the color- %

television field and currently being extensively
used for experimental color television work; ac-
cordingly, a detailed description of the operation
thereof is deemed unnecessary. Briefly, antenna
19 receives a signal representative of an image to
be developed by the receiver of Figure 1 and sup-
plies that signal to the receiver control circuits
of unit 8. It will be understood that the signal
received at antenna (9 may assume any one of a
multiplicity of forms, depending upon whether
the receiver is considered as a radar or search
device or is used to reproduce a telecast radiated
from distant points. The received signal is uti-
lized, in unit {8, to derive suitable control sig-
nals which are applied to control electrodes (5,
{8 and |7 to modulate the intensity of the electron
heams 29, 38 and 31 developed by electron guns
{2, 13 and 14 respectively. In the usual system,
‘each of the beams is modulated in accordance
with information respresentative of one of the
primary colors in the image to be reproduced.
Beams 29—31 are projected toward target 24—25
and, as they pass through convergence lens 23,
are directed toward a predetermined center of
deflection 32. In the usual system, guns i2—I4,
and individual beams 29—31, are equally radially
spaced about 2 reference axis 33 and deflection
center 32 is Jocated on axis 23 approximately in
the plane of grid 25. Convergence of beams
2931 is carried out in accordance with suitable
signals supplied by source 22, which may be cou-
pled to control circuit unit 18. After converging
at deflection center 32, the electron beams pass
through one of the apertures 28 in grid 25 and di-
verge slightly, impinging upon individual ones
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of the elemental target areas 26 comprising screen
24. Grid structure 25 restricts each of the beams
in well-known fashion so that it impinges upon
only those areas 26 comprising one of the color
groups R, G and B. In order to reproduce the
complete image, the electron heams are simul-
taneously deflected by means of sweep signals
generated by unit 20 and applied to the deflection
system comprising coils 21; the scanning defiec-
tion is controlled by signals applied to sweep gen-
erator 26 from control unit 8.

For some specialized applications, such as ra-
dar presentations, it is desirable to traverse heams
28—3( across the target structure of device (0
in a radial rotating scanning pattern; this type
of scanning pattern is generally illustrated in
Figure 3. As seen therein, the beams, as a unit,
scan target 24 radially with respeet to deflection
axis 33 as indicated by arrows A. At the same
time, the scanning pattern rotates about deflec-
tion axis 33, as.shown by arrows C.

Returning to Figure 2, it is seen that the aper-

- ture pattern of mask 25, which corresponds to the
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cluster pattern of target 24, presents a consistent
angular orientation with respect to any reference
axis taken parallel to target 24 and mask 25
and intersecting deflection axis 33. For purposes
of convenience, axis X1 will be employed as a ref-
erence axis throughout the remainder of this
specification. It is also apparent that it is possi-
ble to locate three separate axes intersecting de-
flection axis 33 (which, at one point, includes de-
flection center 22) along which apertures 28 are
closest together. These three axes are designated
Y1, Vo, and Y3 respectively. Furthermore, axes
X1, X2, and X3 generally define directions along
which apertures 28 are regularly spaced, as along
the Y axes, but are more widely separated.
Theory indicates and experience verifies that
scanning along the X axes of Figure 2 results in
a minimum of moiré or beat patterns in the re-
sulting image, whereas scanning along the Y
directions produces maximum moire. Accord-
ingly, where a single direction of scanning is em-
ployed, as in the usual television reproduction, it
is possible to orient the target structure com-
prising mask 25 and target 24 so that scanning
is earried out along one of the X axes; when this
is done, the moiré patterns are not noticeable
and therefore present no real problem. However,
it is not possible to so orient the target structure
when a scanning pattern such as that of Figure 3
is employed.

In Figure 4, the screen or scanning area of
image device 10 is divided into a plurality of por-
tions or sectors centered about the X and Y axes
jllustrated in Figure 2. The shaded sectors 34,
centered about the Y axes, represent those por-
tions of the target in which moiré patterns are
most noticeable and most disadvantageous with
respect to the reproduced image when a radial
rotating scanning pattern is employed, whereas
the unshaded portions 35, centered about the X
axes, are relatively unaffected by beat patterns.
It should be noted that each of the sectors 34
and 85 comprises a 30° sector of the screen. In
order to minimize and substantially eliminate the
moiré patterns in sectors 34, the relationship be-
tween the aperture or cluster pattern and the di-
rection of scanning is altered by “rotating” the
aperture pattern.

Figure 5 shows a portion of a targef structure

_comprising a mask or grid 25’ generally corre-

sponding to mask 25 of Figures 1 and 2 and in-
_cluding a plurality of sectors 34 and 35 corre-
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‘sponding to.the areas:of maximum and minimam
‘moire for radial scanning as illustrated in Fig-
ure 4. The location and. arrangement of“aper-
tures 28 included in sectors 35 is identical with
the pattern usually used for linear unidirectional
scanning and shown in Figure 2. :In sectors 34,
‘however, the apertures have a different angular
orientation, with respect to axis Xi, fromthe
apertures in‘sectors:35. This difference in orien-
tation is indicated in mask portion 34g, in which
the location. of ‘some of the apertures as they
“would appear if located in accordance with usual
technigues is indicated by dash outlines:36a,:36b
and-36¢ corresponding to adjacent apertures 28a,
28b:and 28c respectively. In -effect, the posi-
ticns of apertures 28 in sector 34« are “rotated”
in:groups of three through an.angle of thirty de-
grees from the positions they would occupy if the
orientation of sectors 35 were used throughout

the'mask. Those apertures 28 formed in the re- :

maining ones of maximum moiré sectors 34 of
sereen: 25’ are formed in a pattern correspond-
ing to the alignment of the apertures in portion
34a so that each of these sectors has an inter-
cluster angular orientation, with respect to any
reference .axis drawn through deflection center
32, different from the adjacent. sectors.-35. Ac-
cordingly, those mask openings 28 occurring in
sectors 34 are. oriented along . lines parallel to
and at angles of sixty and one hundred twenty
degrees with respect to axis Xi (for example,
dash lines 37a, 37b, and 37¢), whereas the aper-
tures in sectors 38 are oriented along lines per-
pendicular to and at angles cf thirty and one
hundred fifty degrees (dash lines 37d, 37e, 37/
with respect to.the axis.

Figure § illustrates a preferred target structure
comprising a mask 25" which is: similar to grid
structure 25" of Figure 5 in that the inter-aper-
ture or inter-cluster orientation of the apertures
28 in sections 34 is shifted by 30° in comparison
to the alignment of the apertures in sectors 3%5.
However, in this embodiment, the complete sector
24a is effectively re-oriented on a unitary basis

so that the pattern of apertures or clusters with-

in the sector remazains consistent in internal spac-
ing. 'This consistent internal spacing is of con-
siderable advantage with respect to the efficiency
of the image device, as will be more clearly ex-
plained hereinafter. The net effect, in the em-
bodiments of both Figure 5 and Figure 6, is to
alter the orientation of the aperture or cluster
pattern sc¢ that the Y axes also comprise direc-
tions of minimum of moire; as a result, the beat
patterns are minimized for 12 directions with
respect to deflection center 32 instead of the six
directions represented by the X axes of Figures 2
and 4.

Mere rotation or re-orientation of the aperture
pattern in grid structure 25, as described in con-
nection with Figures 5 and 6 is not always suffi-
cient to provide for a minimum of best patterns
while still maintaining an operable color-image
device. This will be obvious from the fact that
electron guns {2—14 (Figure 1) normally must
have s fixed orientation with respect to the aper-
ture pattern of mask 25 and the corresponding
dot or target area cluster pattern of screen 24.
The same consideration holds true if the three
separate electron guns are supplanted by a single
electron gun and means to shift the beam de-
veloped thereby to individual virtual color sources
or if the three guns are replaced with a device in
which a single beam is deflected ag it traverses
the space between mask 25 and screen 24 to im-
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Pirge: upon appropriate ‘color :areas. TThe ‘fixed

‘nature-of the-electron sourcesin any:of fhesesys-

Hems imples that *the screen: pattern . must - be
‘made torcorrespond to both -the aperture pattern
of “the :mask and o the fixed- &lectron source
-a¥ignment,

igures Taand b ilustrate screen or cluster
patterns which may be employed iin conjunction
with the grid structures illustrated in' Figures 5
and 6. ‘In“Figure 7, the orientation used in the
unmodified -or ‘stamdard orientation portions of
the screen, corresponding to sectors 35 on mask
23,15 MMlustrated. ‘Three clusters, designated 2174d,
21e;:and. 21¥;-are shown, the positions of the asso-

5 clated-apertures on mask 25’ or mask 25’ being

indicatéd.in :dotted .outline-as 28d, 28¢, and 28f
respectively. A comparison-of Figure Ta with the
mask :and target structure shoewn in Figure 2
indicates: that the-basic relationship of the mask
-and. screen elements remain unchanged, the only
significant difference heing the separation or dis-
association of .the elemental target areas 26 so
that they no longer form a closely nested pattern
but are.segregated into discrete clusters.

In Figure7b, the'arrangement of the elemental
target areas of screen.24 corresponding to sectors
34 of mask 25  ormask-25’’ is.shown. In this fig-
ure, as in: Figure 7a, three clusters are illustrated,
being ‘designated 27a, 276 and 27c to correspond
4o apertures.28e,:28b and 28c respectively, which
are shown in:dash outline. "The angular orienta-
tion of the elusters in these sectors corresponds
to the orientation of ‘the apertures in sectors
34a and 3b-of Figures 5-.and 6. However, the
internal.angular orientation of each of the clust~
ers, as represented by:one target area from each
of the-area groups R, G arid B within each clust-
er, remains’ the: same ‘with respect to axis Xi-as
in the sectors represented in Figure 7a. Accord-
ingly, it ‘becomes possible :to use a fixed set of
electron’ sources: or ‘guns for image device 18 in
conjunction-with a-variable screen and aperture
pattern.

In an.image device in which the gun pattern
or-orientation-with.respect to the screen is not
fixed, 4t is not necessary to aifer the screen pat-
tern in accordance with PFigures 7a and 75;
rather, formation of the .aperture pattern in ac-
‘cordance  with' that of mask 25" in Figure 6 is

-sufficient: and- the elemental areas of the screen

may be retained in a closely nested pattern.
However, with this type of structure it becomes
necessary to shift the effective gun positions as
each sector is scanned. In a single gun tube in

. which color variations are introduced by rota-

tional deflection and gating of a single electron
beam, this may be effectively carried out by
changing the gating cycle as the scanning pattern
moves through the different sectors. Further-
more, if an additional reduction in moiré or beat
patterns is found desirable, screen 24 may be di-
vided into a greater number of sectors; for ex-
ample, 18 separate sectors of 20° may be desig-
nated instead of the 12 shown in Figure 4, using
the original axes as boundary lines between sec-
In this case, as before, six of the sectors
remain unchanged, whereas modified to shift the
aperture or cluster pattern 20° in one direction
and six are ‘“rotated” 20° in the opposite direc-
tion. As a result, there are nine axes or 18 di-
rections of minimum moire in the target strue-
ture and the maximum angular deviation from
the minimum-moiré directions corresponds to
10°, which is in most instances virtually un-
noticeable.
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While particular embodiments of the present
invention have been shown and described, it is
apparent that changes and modifications may be
made without departing from the invention in
its broader aspects. The aim of the appended
claims, therefore, is to cover all such changes and
modifications as fall within the true spirit and
scope of the invention.

Iclaim:

1. In a color-image device, a target compris-
ing: a plurality of distinct groups of elemental
target areas, each of said groups having a differ-
ent color-radiation characteristic in response to
electron bombardment, said elemental areas
heing interspersed throughout a predetermined
scanning area to constitute a multiplicity of
clusters individually including one elemental
target area from each of said groups, said scan-
ning area comprising a plurality of portions in-
dividually having a different inter-cluster angu-
lar orientation, with respect to a reference axis,
from that of adjacent ones of said portions, the
angular orientation of said elemental target areas
within each of said clusters being substantially
identical, with respect to said- reference axis,
throughout said scanning area.

2. In a color-image device, a target structure
comprising: a plurality of distinct groups of ele-
mental target areas, each of said groups having
a different color-radiation characteristic in re-
sponse to electron bombardment, said elemental
areas being interspersed throughout a predeter-
mined scanning area to constitute a multiplicity
of clusters individually including one elemental
target area from each of said groups; said scan-
ning area comprising a plurality of portions in-
dividually having a different inter-cluster angu-
lar orientation, with respect to a reference axis,
from that of adjacent ones of said portions, the
angular orientation of said elemental target areas
within each of said clusters being substantially
identical, with respect to said reference axis,
throughout said scanning area, and a grid struc-
{ure mounted in spaced parallel relation to said
scanning area, said grid structure including a
multiplicity of electron-permeable areas indi-
vidually aligned with said target clusters.

3. In a color-image device including means for
developing a plurality of electron beams spaced
about a deflection axis, directing said beams fo-
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ward a predetermined center of deflection located
on said axis, and deflecting said beams angularly
and radially with respect to said center of de-
fiection, a target structure comprising: a corre-
sponding plurality of distinct groups of elemental
target areas, each of said groups having a differ-
ent color-radiation characteristic in response to
electron bombardment, said elemental areas
being interspersed throughout a predetermined
scanning area normal to said deflection axis to
constitute a multiplicity of clusters individually
including one elemental target area from each
of said groups, said scanning area comprising a
plurality of portions angularly disposed about

said deflection axis and individually having a

different inter-cluster angular orientation, with
respect to a reference axis located in the plane
of said scanning area and intersecting said de-
flection axis, from that of adjacent ones of said
portions, the angular orientation of the elemental
target areas within each of said clusters being
substantially identical, with respect to said ref-
erence axis, throughout said scanning area.

4. In a color-image device, a target structure
comprising: a plurality of distinct groups of ele-
mental target areas, each of said groups having a
different color-radiation characteristic in re-
sponse to electron bombardment, said elemental
areas being interspersed throughout a predeter-
mined scanning area to constitute a multiplicity
of clusters individually including one elemental
target area from each of said groups, said scan-
ning area comprising a plurality of porfions in-
dividually having a different inter-cluster angu-
lar orientation, with respect to a reference axis,
from that of adjacent ones of said portions; and
a grid structure mounted in spaced parallel re-
lation to said scanning area, said grid structure
including a multiplicity of electron-permeable

areas individually aligned with said target
clusters.
SAM H. KAPLAN.
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