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12 Claims.

This invention relates to cathode-ray tubes
of the character used particularly to display im-
ages created on the tube target surface under the
control of appropriately applied signal energy.
The invention, of course, is applicable to cath-
ode-ray tubes of all general types, including
those used for oscilloscopes, radar installations
and monochromatic television. However, in
its principal application it is directed to certain
more detailed aspects relating particularly to
polychrome television image reproduction.

For purposes of explaining the invention, the
apparatus and tube structure herein to be set
forth and described will be related to a tube of
o variety particularly adapted to the production
of tricolor images. The disclosed principles are,
however, applicable to more or less colors.

In the transmission of signals according to any
now proposed system of color transmission,
whether it be field-sequential, line-sequential,
segment-sequential or. dot-sequential, "or even
certain varieties of the latter system developing
control signals which, in effect, practically
amount to simultaneous transmissions, it has be-
come the practice so to regulate the transmis-
sions that all color values are represented by
shree primary colors additively . combined . in
proper-intensity 2nd hue to recreate an image.
Reasonably good likenesses of images on cor-
rect color can be recreated through the use of ap-
paratus of this variety.

Various forms of apparatus for recreating tele-
vision images in color are set forth and described
in co-pending United States patent applications

_Serial Nos. 219,213 and 234,190, filed by this ap-

plicant on April 4, 1951 and June 29, 1851, re-
spectively, with the said applications being en-
titled “Cathode-Ray Focusing Apparatus” and
“Direct-View Color Tube.” . These pending pat-
ent applications are particularly concerned with
apparatus to recreate tricolor- television images.
The apparatus there set forth is of the cathode-
ray tube type. It utilizes, among other features,
a prinecipal for accelerating the scanning cath-
ode-ray - beam to high velocity in the general
region of the target under the influence of a high
voltage effective as an accelerator only in that
vegion of the tube. The high impact beam ve-
locity increases the resultant image brilliance.
Also, through the provision and inclusion of suit-
able electrode structure in a region closely adja~
cent to the target, and the application of suit-
able control voltages, electric fields are devel-

_oped whereby the scanning beam is brought to a

high degree of focus as it reaches the target.

10

15

30

35

40

45

50

55

‘at this time.

The beam focusing is actually to a spot size ma-
terially smaller than that normally realizable
under conditions of scanning beam projection
toward the target.

The target ares upon which the scanning beam
is disclosed as being projected is formed of a
plurality of phosphor coatings of characters such
that when activated by the impact of the scan-
ning cathode-ray beam, light in one of the se-
lected additive primary colors is produced by each
separate phosphor. Phosphors suitable for pro-
ducing light in such colors are well known and
their specific composition, per se, forms no parb
of this invention or of the companion inventions
hereinabove mentioned.

It is also explained in the applications above
mentioned, reference to which is herein incor-
porated, that the point of scanning cathode-ray
beam impact on the target and thus the color
of light emission from the target is controllable,
either by a control of direction of the scanning
beam in its path to the target through the elec-
trode structure adjacent fo it, or, alternatively,
by the application of suitable control voltages on
the grid electrode structure adjacent to the tar-
get. In the latter case the scanning beam is dis-
placed relative to the target by a supplementary
force over and above that displacement produced
by normal deflection. In either case the scan-
ning beam impacts discrete phosphor coatings in
such manner that the desired color is realized.

The present invention forms an improvement,
not only upon the electrode structure for assem-
bly in the region generally adjacent the final
phosphor coated target of the hereinabove-men-
tioned co-pending United States applications, but
it is also related to and represents an improve-
ment and refinement of the electrode structure
for accomplishing the stated objectives which are
set forth in g concurrently-filed United States
patent application of this applicant which is en-
titled “Grid Structure for Cathode-Ray Tubes.”
Furthermore, the subject matter of this inven-
tion is related to that set forth in a concurrentliy-
filed United States patent application of James
T. Vale, entitled “Focusing Grid Structure for
Flectron Tubes,” to which reference is also made

This invention, in its essence, relates fo
ways and means by which the grid structure
for use in a region adjacent to the tube target
may be more readily fabricated and assembled
than in heretofore disclosed arrangements. It
also represents a form of electrode structure
which provides suitable ways and means for alin-
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ing the conducting strands or wires of the color-
contrel grid structure relative to the tube target.
Still further it offers means for maintaining the
alined conductors or strands in proper relation-
ship relative to thie target whereby ithproved im-
age reproduction arid greater fidelity of opera=
tion is maintained.

Consequently, among the objects of this in=
vention are those of providing a eolor-control
grig structure for use in cathode ray tubes, par-.
ticularly of the tricolor variety, which will insure
the production of brighter images correctly allo=
cated to color, and producible in high detail.

Further than this, the present invention has
as one of its objectives that of providing a ¢olor=
control grid structure for tse-ini-connection with

10

4
an electron gun comprising at least a cathoda,
o control electrode and an accelerating anode
(none of which are shown, for reasons of drawing
simplification) to form and accelerate a cathode
ray beam schematically represented at 3. The
vélocity imparted to thé electrons formiing the
cathode ray beam as it leaves the gun is suffi-

“gient to cause it to move through the tube in the

direction of the viewing window 7 and thereby
to strike the target area upon which it is to
create electro-optical effects. The tube is appro-
priatély based, as ifidicated at 28, and provided
with prongs for éonnecting the device to an elec-

trié eifeuit for the dpplication of control and sig-

a phosphor-ccated target of a cathode-ray tube - -
which may be fabricated more rapidly and at re-

duced cost relative to proposals heretofore made.

It is also an object of the invention to provide
a eolor-contiol grid strticture for usé in a ¢athode
ray tube desighied to provide multicolor images
wherein thé diity ¢ycle 6f operation may be main-
tained high witheut resultant color c¢oittamina-
tioh in the finally-pbrodiced imsage.

A futthér object of the ifivention is to provide
a color-control grid i which alinement of the
grid coniductors with the phospblior target coating
is easily obtained.

Stiil other and furthér objeets and advantages
of the invention will, of ¢ourse, become apparent
from a reading of the following speécificatich and
abpended claims in conhection with the accom-
panying drawiigs, wherein:

Fig. 1 represenis a cathode-ray tube of the tri-

color variety in elevation and partly in section,
to show the arrangeiment of the ¢olor-control grid
of the instant invention relative to the phosphor
coatbed target and viewing window of the tube;

Fig. 2 is an end view of the tubé of Fig. 1 taken -

along the section 2—2 looking from left to right,
particularly to show the general positioning of
the colér-conitrol grid conductors relative to the
othér tubeé compoheénts;

- Fig. 3 is a seéétion through a portion of the
colotr-control grid structure of Fig. 2 taken along
the line 8—3 and looking in the direetion of the
arrows. 'This view i8 to show particularly thée
cantiléver-type support for the various grid con-
ductors;

Fig. 4 is a plan view of the color-control grid
conductor cantilever support looking downward
upoh the section shown in Fig. 3; and

Fig. b is an isometric showing of a portion of
thé color-control grid conductor support at the
upper end looking through a section thereof gen-
erally along a line to the left of the line 3—3 and
continuing for a limited number of supported
conducting strands.

Referring now to the drawings for a Turther
understanding of the invention, the cathode-ray
tube 11 comprises the usual tube neck portion i3
and & somewhat bulbous or frusto-conical end
portion 15§ which terminates in a flattened view-
ing window 17, as is wéll knowhn. . The viewing
window 17 is a transpabént vitreous material.
Theé rémainder of the tube may be of liks char-
acter material, although, in some. instances, it is
desirabie that the Trusto-conical tube portion be
formed aceording to well establishéd practice as
a metal sidewall secured t0 the glass viewing
wihdow 17 aihd the neck portion 13, which is also
usually of glass. As is well knowh in practice,
the complete tube envelope is highly evacuated,

and there is provided in thé neck portion thereof j
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-nalling voltages t0 selected elecirode elements.

The centter pin 22 of the base is used to position
the tube in well Enown manner in the supporting
socket (not shown).

The electron beam developed within the tube
is controlled both as to its instantaneous impact
position at the target and its path of sweep in
both horizontal and vertical directions, as is well
known, by magnetic deflecting coils formed into
the yoke (not shown) which is arranged to sur-
réund the neck of the tube in the region whereat
the tube neck merges with the frusto-coniecal
sidewall. Alternatively, the déveloped electron
beam 18 may be deflected by the aid of electro-
static deflecting means, as is particularly repre-
sented in the heréinabove=-identified co=-pending
United States patent application Serial No. 234,-
190, which likewise schematically represents the
magnetic deflection means.

As the scanning cathode-ray beam {9 is moved
1eA_c,1‘cudma11y of the tube, it is arranged ulti-

ngitely to impact a phosphor-coated target sche-
rz*a‘ﬂcally tepresented at 28, which is observed
thiough the viewing window {7. The phosphor-
coated target, as is explained in all of the above-
mentioned eco-pending applications, preferably
comprises a series of sirips of rhosphor ceat-
ings, all adaptéd to become luminescent under
electron beam impact to produce colored images.
In the preferred form of arrangement, the strips
have one dimension which is but a fraction of that
of the elemental areas into which an image may

‘be assumed to be divided for the purpose of pro-

duction according to all accepted television oper-
ational standards. The phosphor strips may be
assumed to repeat in any desired and selected

color cycle chosen from among suitably selected

‘primary colors of réd, blue and greén, which con-

stitute the generally accepted primaries additive
to preduce white light.
For the purpese of developing high-detail ecolor

‘television images, as explained in the above-men-

tioned co~pending United States patent applics-
tions, the phosphors are arranged in cyclically
repeating sequences 50 that in one dimension at
least they repeat at least once for each spot or

‘elemental area of the final electrc-optical image

to be recreated. As such, the phosphor strips
may be selected in a repeating color cycle to in-

“clude red, green and blue, with the width of each

of the red, green-and blue strips corresponding to
one-third that of one dimension of an elemeéntal
picture point. The other diménsion of the phos-
phor strips ‘may be representative of eithér the
height or the width of the raster to be traced, de-~
pending upon whether the scanning pattern pri-
marily is to trace transversely to the long di-
mension of the phosphor strips or longitudinally
Suffice ‘it to say, for illustrative pur-
poses, that any selected cyclically repeating se-
quence of the phosphor strips in one dimension is



2,653,263

5
such that when activated by the scanning cath-
ode ray beam effective over an area equal to
one picture point shall all become luminescent.
HEach separate phosphor-coated strip develops
light in one of the colors of an additive tricolor
pattern, assuming, of course, that signal modu-
lation results on the impacting scanning cathode-
ray beam as it reaches each individual phosphor,
and the image point color representation is then
- established.

For convenience, it is often desirable to form
the phosphor-coated strips in such fashion that
the phosphors to produce red and blue light are
twice as wide as those used to produce green light.
Under such circumstances, a sequence of phos-
phor strips may be assumed to comprise, illus-
tratively, a strip to produce green light, a dou-
ble-width strip to produce red light, a strip to
produce green light, and a double-width strip to
produce blue light, after which the sequence re-
peats. A group of phosphor strips of this char-
aclter has a width equal to that of two elemental
areas or picture points of the image to be repro~
duced. It will be seen, however, that the same
three primary colors are present for each point,
with the color cycle, under these circumstances,
comprising red, green, blue, for one spot or point,
and blue, green, red for the adjacent spot or
point, after which the color cycles and seguence
repeat in the stated order. However, since the
phosphor strips are each of sub-elemental width
and a portion of each wider strip may be consid-
ered as included in each color cycle, since, in the
example assumed, the precise arrangement is of
no moment; the significant factor is that for each
elemental picture point width there is a sub-ele-
mental width phosphor strip representative of
each color, assuming, of course, that -the ele-
mental area begins and terminates at an inter-
mediate point on each of the wider strips.

In the assembly of the tube for one suitable
form of operation it will be assumed that the
scanning cathode-ray beam is adapted to trav-
erse, in its rapid deflection path, the phosphor-
coated strips in their short dimension, so that in
‘the completion of scanning of each raster the
:scanning beam traverses longitudinally the target
strips from one end to the other. .

According to usual tube practice, the phos-
phor coatings have thereover on the side toward
that from which the cathode-ray beam emanates,
an aluminum film coating or covering the phos-
phors. The aluminum film serves to provide a
conducting electrode at the target area, as well
as to funetion in well known manner to eliminate
the detrimental effects of the “ion spot” which
would otherwise be present on the tube target.
The coating also aids in the intensification of the
resultant image due to the fact that the reflecting
aluminum film or coating through which the
seanning cathode ray beam passes to reach the
phosphor serves as a light reflector, with a result
that substantially all light emanating from- the
phosphor ceoating is directed outwardly of the
tube according to well known practice.

The grid with which this present invention is
particularly concerned is supported on g frame-
work comprising a pair of spaced beams 28 and
25, separated from one ancther by sracers 27 and
28. ‘The support frame formed by the combina.-
tion of the beams 25 and 26 and the spacers 21
‘and 28 defines the limiting boundaries of the
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window area in which the target is to be viewed.

It will be observed that this area exceeds slightly
that of the coated target area 23, as becomes

(]
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particularly apparent from the showing of Figs. 1
and 2, although this is illustrative and not a lim-
iting feature of the invention.

The target area 23 is held tightly to the sup-
port beam 25 by an upper bracket 29. It is se-
cured to the lower beam 26 by a similar bracket
30. If desired, a plurality of brackets of this na-
ture may be interposed along the edges of the
target 23 and the beams 25 and 26. Similar
brackets 33 are used to secure spacers 27 and 28
relative to the edge of the target area 23.

Within the boundaries of the support beams 25
(and the construction of the beam 26 will be men-
tioned only incidentally in what is to follow),
there is preferably located a plurality of comb-
like cantilever strips 35 and 31. These cantilever
strips are preferably formed from insulating ma-
terial. They are confined within a more or less

- U-shaped section 38 of the beam 25 and sepa-

rated one from the other by a suitable support
bracket 39, tightly wedged therebetween and se~
curely holding the insulating cantilever strips 35
and 37 into the channel formed in the beam 25 by
the U-shaped configuration. The beam 25 is se-
curely held to the bracket 29 by any desired form
of fastening means, such as the indicated screws
41, which may also serve as a part of the adjust-
ing mechanism.

The cantilevers 35 and 37 secured to the upper
beam 25 are formed with a series of teeth 43,
which are of generally flattened V-shape, and
which are spaced from each other by V-shaped
openings 44 (see particularly Fig. 5). The outer
ends of the flattened V~-shaped teeth have grooves
or recesses 471 extending laterally thereof. At
the base of the teeth, and between and substan-
tially intermediate the flattened portion of ad-
jacent teeth, conductor-locating pins 42 are posi-
tioned.  The pins 49 extend transversely of the
cantilever strip and preferably have a generally
L-shaped head thereon, with the open end of
the L facing away from the slotted end of each
tooth.. As will later appear, this forms a con-
venient way to locate and anchor the conductors
to be described. The lower cantilever element 317

.constituting the inner one with respect to the

beam 25 is of similar construction, with the
flattened V-shaped teeth §f notched at the outer
ends at §3. Pins 55, similar to the pins 49, are
supported on the cantilever strip intermediate
adjacent teeth.

The teeth 53 of the innermost cantilever strip
37 are arranged to protrude outwardly in the
spaces between adjacent teeth 43 of the outer or
upper cantilever strip 35. This likewise provides
an arrangement where the upper teeth 43 are
located intermediate the lower teeth 5i. The
opposite side of the support frame is similar con-
structed and consequently rieed not be discussed
in detail. ) ,

After the cantilever strips 385 and 37 have been
located within the U-shaped channel section 83 of
the beam 25, a suitable conducting strand in the
form of wire, preferably of hardened steel or
nickel, and of a size of the order of only 2 or 3
mils (0.002” to 0.003") is arranged to be strung
between the various. cantilever elements and
across the window area. In the assembly of the
struecture, -2 suitable conducting wire or strand
such as that represented at 57 is first strung
back and forth between the innermost strips.
This wire is anchored about opposite pins 55 and

arranged to pass from one pin over one of the

teeth to be located by the notch in the flattened
tooth. 'This locates the wire at the free end of
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the ‘cantilever from which point it is strung te
overlap the flattened tooth end of the opposite
cantilever strip, after which it is wrapped about
2 locating pin positioned in a relative location
to the eantilever tooth somewhat like that shown
for §8, except that it 'is laterally displaced by &
distance representing the -space ‘between ad-
jacent teeth. 'The process of wrapping back and
forth for the innermost -of the two cantilever
strips is repeated until a strand of wire is:strung
between opposite ends of theassembly. The plan
of wrapping is-clearly shown by Fig. 5. Withthe
completion of the wrapping and securement of
a conducting strand or wire to the inner canti-
lever strip a wire fastening to the outer (upper
in Fig. 5) cantilever :strips is-established. The
wire or .conducting strand -59-is secured to one-of
the outer cantilever strip :35 and wrapped aboub
the-anchoring pins-49, and thence over the -edges
of the outwardly-extending teeth 43 to be located
by the grooves 41 in the end thereof. This
wrapbing back and forth and further stringing of
the conducting strand is icarried from one edge
of the eantilever strip-to the other. An examina-
tion of the showing of ‘Fig. 5 will indicate that the
conducting 'strands or wires. 57 and §9, when so
positioned relative to the teeth of the comb-like
cantilever strips, alternate in position one with
respect to the -other, .so that the isupport for
one wireis from the inner cantilever strips, while
the wire adjacent thereto on either-side is sup-
ported from the outer cantilever strips. Thenext
succeeding wires 'are -supported from the inner
cantilever -strips, and-so-on. In the illustrated
form “of «color ‘control grid the cantilever -strips
have teeth -separated by a distance correspond-
ing to two picture:elements,so that by aliernating
the position of the teeth with respect-to each
other and having -the: protruding tooth of the
adjacent cantilever strip project -in the space
intervening, the wires 57 -.and 59, when strung
between the ‘cantilever strips supported by the
opposite beams 25 and .26 may be spaced from
each other by 'a-spacing corresponding “to the
width :of a single image point or picture element
to be traced -upon the target area.

By locating the cantilever:strips in fixed posi-
tion relative to-oneanother, and:spacing the testh
thereof -equidistant :from :each other, it-is ap-
parent that the -strung ‘wires 57 and §3 will all
be positioned equidistant and parailel ene with
respect to the .other. The insulating cantilever
strips (for -which various forms of ceramics or
vitreous plastics .are :suitable) have .sufficienily
high resilience to’hold the wires, when strung,
under tension. “Then, by -initially stringing the
wire rather tightly between the teeth -and
anchoring ‘it about ‘the pins-at the base:of-each
tooth, it can he appreciated that the cantilever
formed between the outer edge of each tooth,
constituting the free -end of the cantilever,:and
the support beam (constituting -the bhase -or
anchor) provides sufficient resiliency continually
to hold the strung ‘wires taut-to maintain :sub-~
‘stantially precise parallelism.

The wires as'they are connected-at the ends:of
the strip provide ‘terminal ‘points <61 for -con-
necting to the innermost.set 57 -and terminal
point- 63 forconnecting to ‘the -wires 58 strung
to the outermost-set-of -cantilever strips 35.

For the.operation of thetube herein described,
it'is essential thatthe strung wires be-maintained
in:substantially precise parallel:relationship with
respect :to “the .phosphor-coated :strips -on ithe
target 23. ‘For this:purpose,:suitable.minute:ad-

10

15

20

25

30

35

40

50

55

60

65

70

a5

justments may be brought -about -whereby the
relative position of the support beams 25 and
25 with respect to the brackets 29 holding the
target 23 may provide for making slight adjust-
ments in the positioning of -the conducting strips
relative to the edge of the phosphor-coated strips.

In one preferred form of operation of the here-
indescribed electrode, the .conducting wire strip
preferably -is .centrally positioned relative to the
assumed double-width phosphor strips which
produce blue-and red light, respectively. Under
these -conditions of operation, the aluminum film
coating on the target strip may be provided with
a -suitable high voltage applied relative o the
cathode (not shown) of the gleciron gun, which
voltage is applied.in a positive sense to the coal-
ing relative to cathode at the terminal point §8.
If, for instance, the target is maintained at 2
voltage relative to .the cathode which is posi-
tive by the order of approximately 16,000 volts
and the eonducting wires §7 and 59 are main-
tained at a potential which is negative relajive
to the final target by sorme value of -the order
of .about 12,000 volts, it will be appreciated that
the scanning of cathode ray beam {98, afier pene-
trating the plane of the grid wires 587 and 38, is
immediately subjected to an accelerating field of
the value of 12,000 volts prior to ils reaching
the target-area. As explained in the above-men-
tioned co-pending applications, and particularly
TUnited States patent application Serial Ihe.
234,190, this accelerating. voltage and the Zeld
developed between the target and the grid also
brings ahout a sharp focusing action at the tar-
get.

Te illustrate an embodiment of this tube for
the purpose of explaining its operation, it may he
assumead that the conducting strands or wires
57 and B2 ars maintained parallel with each
other and with an edge .of .one. of the phosphor
strips.  Alse, it may be assumed that the spac-
ing between the wires 57 and 5% is egual in
one picture point. The wires §1 and 3% then
may be alined with what would constitute the
midpeints of each of the assumed double-width
phosphor strips and extend parallel fo the edge
of 4he strips. If, in this assumed embodiment
of the inventicn, all of the conducting strands
57 and B8 are maintained at the same potential
velative fo the targst, it may.be assumed that
a-scanning cathode~-ray beam projected from the
electron gun . {(neot shown) will reach and bhe
focused upon that phosphor strip which is be-
tween conducting wire strands 57 and 8S. This,
then, may ke g phosphor to produce green light.
If now, to produce .a different color.of light from
impact of the scanning cathode ray beam upon
the target, it be assumed that the wires 53, while
maintained in the genersl region of 12,000 volis
negative relative to the. final target, ars, none-
theless, ‘maintained positive relative to the wires
$7 (by a voltage difference of, say, 400 to 500
volts, for instance), the scanning cathode ray
beam-directed through the wires toward the tar-
get will -tend to be repelled {rom the wires 57
and move laterally in the direction.of the wires
59, whersupon, looking at Fig. B, for instance,
it can be assumed that the scanning beam im-

pacts:the target in a position slightly fo-the left

of that which it would -assume for all equal po~
tential conducting strands 57 and 58. The color
of lisht which will be developed .from the im-
pact-of the scanning -cathode-ray beam-upon the

-target under such conditions is .that.due to.ac-

bivation of oneof the other two.-phoshors.



2,653,263

Similarly, if the potential relationship between
the conductors 57 and 59 is such as to make the
conductor BT positive relative to the conductor
58 (in a manner like that explained for con-

ductor §8 relative to conductor 57), then the -

scanning cathode-ray beam may be assumed to
move slightiy to the right and to impact the
third phosphor to produce the third color of light.
By controlling the instantaneously effective po-
tential on the grid wires 57 and 58 relative to
the target it thus becomes possible to provide a
supplemental deflection of the scanning cathode
ray beam in the region immediately adjacent to
the target 23 and to control thereby, as explained,

the position of impact and thereby establish the:

color of light developed.

In the foregoing considerations it has been set
forth that the parallelly strung color control grid
wires are spaced to correspond to the width of

any group of phosphor strips corresponding to:

one color c¢ycle or corresponding to one dimen-
sion of a picture point or elemental area. This
reference was particularly for ease of description.
In the finally-produced tube it will be appreci-

ated that the color-control grid wire spacing is:

actually slightly less than the sei-forth width
of phosphor strips, due to the fact that the color-
control grid is positioned closer to the electron
beam source and gun than the final phosphor
target.
close to the target that the spacing is almost
equal to the described width of phosphor strips,
but, in practice, the wire spacing may be regarded
as being generally equal to that fraction of the
width of the phosphor strips for each color cycle
which is represented by the ratio of the distance
of the color control grid from the virtual electron
source to the distance of the target from the
same virtual electron source.

Thus, within the meaning of what has here-
in been set forth and as the invention will be
defined in the claims, any reference to identity
of grid wire spacing and phosphor strip width
for one color cycle or even the substantial equal-
ity thereof shall be understood to include at least
that degree of tolerance herein stated.

From what has been stated above, it is believed
to be apparent that the present invention is con-
cerned particularly with that form of grid struc-
ture to bring about the color control, and at the
same time to provide one electrode element for
developing the accelerating field to produce high
velocity scanning beam impact upon the target
and a sharp focusing of the beam as it so im-
pinges.

While the invention has been described with
respect to one assumed relationship between the
color control grid wires and the assumed target,
it will be appreciated that this has been done
purely for illustrative reasons, and that the in-
vention should be broadly construed and in no
way limited to the precise illustration proposed.

The foregoing constitutes a continuation-in-
part of co-pending application for Letters Pat-
ent of the United States, Serial No. 252,686, filed
by present applicant on October 23, 1951, and
also entitled “Color Conirol Grid Structure for
Cathode-Ray Tube.”

Having now described the invention, what is
claimed is:

1. An electrode structure for a cathode-ray
tube comprising a support frame having spaced
beams defining the limiting boundaries of a win-
dow area, a comb-like cantilever extending out-
wardly from each spaced beam, conducting

The color-control grid is actually sor
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strands strung between the teeth of the canti-
levers to extend transversely of the window area,
means located substantially at the ouber end of
each comb-tooth for positionally locaiing the
strung conductors in substantially precisely par-
allel paths equally spaced from each other, and
means to connect said strung strands to an elec-
tric circuit.

2. The electrode structure claimed in claim 1
wherein the conducting strands comprise a con-
tinuous member strung back and forth between
opposite cantilever teeth,

3. The electrode structure claimed in claim 2
comprising, in addition, means located substan-
tially at the plane of the base of the cantilever
teeth and between each tooth for anchoring the
conducting strands between the points of loca-
tion thereof by the teeth.

4, An electrode structure for a cathode-ray
tube comprising & suprori frame having spaced
beams defining the limiting houndaries of a win-
dow areas, a comb-like cantilever of insulating
material extending outwardly from each spaced
beam, conducting strands strung beitween the .
teeth of the cantilevers to extend transversely
of the window area in planes substantially normal
to the plane of the comb-like cantilevers, means
at the outer end of each comb-tooth for posi-
tionally locating the strung conductors in sub-
stantially precisely parallel paths equally spaced
from each other, means located generally at the
plane of the base of each comb tocth and between
each tooth to another the strung strands and
terminal means to connect said strung strands
to an electric circuit,

5. The electrode structure claimed in claim 4
wherein a single conducting strand is strung
back-and-~forth between the opposite cantilever
teeth, and wherein each comb tooth has a grooved
recess at the outer end extending in a direction
coinciding substantially with that of the con-
ducting strand path between opposite cantilever
teeth.

6. The electrode structure claimed in claim 5
wherein the anchoring means comprises an an-
chor pin located between each tooth and extend-
ing outwardly from the comb base in a plate ap-
proximately parallel to that of the conducting
strands across the formed window area.

7. An electrode structure for a cathode-ray
tube comprising a support frame having spaced
beams defining limited boundaries of a window
area, a plurality of comb-like cantilevers extend-
ing outwardly from each spaced beam, said can-
tilevers associated with each beam having the
teeth thereof laterally displaced so that the teeth
of one cantilever protrude outwardly in the space
separating the teeth of the adjacent cantilever,
the cantilevers secured to opposite beams being
symmetrically positioned relative to each other,
a conductor strung between the teeth of each of
the comb-like cantilever elements, and terminal
means connected to the conductors.

8. An electrode structure for a cathode-ray
tube comprising a support frame having a pair
of spaced beams defining limited boundaries of
a window area, a plurality of spaced comb-like
cantilevers extending outwardly from each spaced
beam, the teeth of the cantilevers associated with
each beam being laterally displaced relative to
the teeth of the adjacent cantilever and out-
wardly from the beam extending in the space
separating the teeth of the adjacent cantilever
so that the sets of teeth are interleaved, the
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cantilevers secured to opposite beams being sym-
metrically positioned relative to each other; a
conductor strung between the teeth of each of
the comb-like cantilevers similarly located rela-
tive to the spaced beams, and terminal means
adapted for conneecting the separate conductors
to an electrical circuit.

9. The electrode structure claimed in claim 8
comprising, in addition, means to anchor the
conducting strands between each tooth of the
cantilever.

10. The electrode struéture claimed in claim 8
comprising, in addition, means to maintain the
sebs of conductors electrically separated from each
other.

11. The electrode structure claimed in claim 8
comprising, in addition, means to maintain each
set of conductors substantially coplanar.

12. An electrode structure for a cathode-ray
tube comprising a target having thereon a plural-
ity of strips of phosphor coatings, each coating
being sub-elemental extent in at least one dimen-
sion, the phosphor coatings being adapted to be-
come luminescent under cathode ray beam ex-
citation to produce light, the several phosphors
being adapted to luminesce in individually ones
of a plurality of component colors of an additive
polychrome system, and wherein the different
forms of phosphor coatings repeat in cyclic siie-
cession in at least one direction within one dimen-
sion of a picture image area of elemental size, a
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support frame having spaced beams defining
limiting boundaries of a window area including
substantially the phosphor~coated target, a comb-
like cantilever extending outwardly from each
spaced beatn; a conducting strand strung between
the cantilever teeth to extend transversely of the
window arlea, means located generally at the end
of each tooth for positionally locating the strung
conductots in substantially parallel relationship
one with respect t6 the other; means of alining
the conductors relative to ohe dimension of the
phosphor coatings of the target, sald comb-teeth
having separations relative to each other coin-
ciding substantially with the distance represented
by the width of phosphor coatings of each re-
peating cycle on the target, and means for con-
necting the conducting strands to an electric
circuit.
ERNEST O. LAWRENCE.
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