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In the past, color television has been attempted
in a single viewing tube by using two or more
electron guns directed on a fluorescent screen or
target of special design. Onme such screen flu-
oresces on its rear face in red and the front face
is in prismatic form with one face of the prisms
fluorescing in green and the other in blue. In
another type of color television a single electron
gun is used and the screen is made up of a plu-
rality of parallel.conductors arranged in a single
plane coated alternately with red, yellow and
green fluorescent materials. In this system, how-
ever, relatively high potentials must be ‘main-
tained between the different conductors if the
electron beam is to be directed to the proper
fluorescent material with the result that voltage
breakdown between the parallel conductors is
almost inevitable, particularly if the conducting
strips are closely spaced for good picture defini-
tion.

In the present invention, an entirely different
principle is employed for creating a natural color

television image. Generally speaking, it consists
of controlling the velocity of the electron beam
as it passes through a series of fluorescent ma-
terials, each of which fluoresces with a different
color under electron bombardment, so that only
the desired fluorescent materials are caused to
fluoresce at a given instant of time. The funda-
mental principle upon which my system is based
takes into account the fact that the electron
velocity of a freely traveling electron varies di-
rectly as the square root of its potential. Thus,
the velocity of electrons striking any screen is de-
pendent upon the screen potential and by reduc-
ing the potential of those screens which it is de-
sired should not fluoresce and raising the poten-
tial of the screen which it is desired should flu-
oresce, g selective color sequence may be obtained
at the receiver. In order to make it possible to
maintain potential differences between the vari-
ous color screens, they are made conducting or
semi-conducting and are stacked parallel to but
electrically insulated from each other. Separate
leads are brought out from each screen so that
the screen potentials may be commutated in the
same color sequence and in synchronism with the
- color sequence at the transmitter.

One advantage of this method of multi-color
television system is that when, at any instant, one
screen, such as the red screen, is fluorescing
brightly, the other two screens may have their
potentials adjusted so that these screens fluoresce

faintly.. Not only does this produce a better defi-
" nition and brighter image but also gives a better
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blending of color. Also it tends to make less no-
ticeable the changing color sequence from one
frame'to the next. )

The prineipal object, therefore, of the present
invention is to provide a television system incor-
porating this novel principle and to provide the
necessary component parts for use in the system.

Further and other objects and advantages will
become apparent as the disclosure proceeds and
the description is read in conjunction with the

- accompanying drawings in which-—
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Fig. 1 is a diagrammatic view showing a pre-
ferred embodiment of the invention;

Pig. 2 is a diagram which Shows one type of
timing sequence for applying additional positive
potential to the component screens of the beam
target; .

Fig. 3 shows an alternate method of commu-
tating the application of potential to the com-
ponent screen of the beam target;

Fig. 4 is a schematic view of a receiving tube
embodying the present inventlon but  designed
for image projection;

Fig. 5 is a diagram which illustrates the man-
ner in which the electron beam velocity varies as
the electrons pass through the.screen surfaces;

Fig. 6 is a view which illustrates the staggered
relation of the conductors which comprlse the
composite screen of Fig. 12;

Figs. 7, 8 and 9 show, respectively, the manner
in which the cond‘uctors may be arranged in the
component screens of the beam target so as to

.bprevent undesirable shadows from the conduc-

tors; :
Fig. 10 is a front view showing the screens of
Figs. 7,.8 and 9 assembled. for beam reception;
Fig. 11 shows a coarse mesh screen which is.
suitable for use as a constant potential anode
immediate'y adjacent to the image screen on the
electron gun side;
Fig. 12 shows another way in whlch the image-

.creating screens may be consfructed;

Fig. 13 shows a holder for supporting the mul-
tiple screens in proper relationship to each other
to stagger the conductors, and is a sectional view
taken on the line 13—13 of Fig. 12;

Fig. 14 is an enlarged sectional view similar
to Fig. 6 but showing an alternate way of coating
the grid wires and conductors of one of the
screens with fluorescent material;

Fig. 15 shows an enlarged cross-sectional view
of a composite screen target.in which the con-
ductors on fluorescent material. are formed in
strips on a screen base of insuLating material;

Fig. 16 shows a fragment of a screen in which
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the entire front surface of the screen is semi-
conducting and coated with a fluorescent mate-
rial; ‘ .

Fig. 17 shows a screen made up of a plura’ity of
intercalated plates having their edges semi-con-
ducting and coated with a fluorescent material;
and, .

Fig. 18 shows the manner in which the com-
posite plates of the screen in Fig. 17 may be con-
nected together to apply varying potentials to
selected groups of the intercalated plates. »

It should be understood that in the accompany-
ing drawings, no attempt has been made to draw
the parts to scale and many parts have been
greatly exaggerated or enlarged to clearly illus-
trate constructional features.

It should also be understood that the inven-
tion is not limited to the particular embodiments
herein disclosed but, on the contrary, may be
variously embodied within the scope of the ap-
pended claims. Also it may be used in other
applicatiofls, as for example, colored oscillogra-
phy.

-Referring first to Fig. 1, a cathode ray tube
10 is diagrammatically. shown which comprises
an evacuated glass shell || into which an electron
gun, generally designated 12, is sealed for pro-
jecting an electron beam {3 on an image-creating
device generally designated (4. ‘

The gun is of conventional form and includes
2 heated cathode 15, a control grid 16 having an
aperture |7 for directing the electron flow in
beam form, and accelerating and focusing anodes
{8 and 9.

As is well known, the transmitted television:

picture signal, after being detected, and the syn-
chronizing pulse removed, is introduced into the
receiving tube 10 through a conductor 20 con-
nected to the control grid 16 and the electron
beam is thereby modulated with the picture
signal. ot !

The direction of the beam is controlled by con-
ventional vertical and horizontal deflecting means
which may be either electrostatic or electromag-
netic—electrostatic. means being illustrated in
Fig. 1 and comprising vertical deflecting plates 2!
and- horizontal deflecting plates 22 which are
connected in a known manner with sawtooth gen-
erators synchronized by multi-vibrators con-

trolled by the vertical and horizontal synchro- -

nizing pulses in the transmitted television signal.

If electromagnetic deflection is used, well known -

arangements of multi-vibrators and sawtooth

generators may be used to control the beam ‘

deflection.

The image-creating means or beam target (4
comprises a plurality of parallel screens A, B and
C, each of which is of minimum thickness, say
on the order of one-tenth of a millimeter, is at
least semi-conducting, is relatively transparent to
light and electrons, and is coated with a fluores-
cent material which fluoresces with a desired
color when subjected to electron bombardment of
sufficient intensity, The purpose of this arrange-
ment is so that each of the screens will be made

to fluoresce by the direct bombardment of the -

fluorescent material by primary electrons from
the electron beam, and all but the last screen
(1. e., the screen farthest away from the electron
gun) should be relatively transparent to light and
electrons, in order to be reached by the primary
electrons from the beam. Even the last screen
should be transparent to light if the image is to
be viewed from the far side of the electron gun.

4

The individual screens may take different forms,

as shown in Figs. 6 to 18, inclusive.

For example, the screen A may take the form

shown in Fig. 7 and consist of g metal frame 23
5 having a plurality of metal grid wires 24 tightly

« stretched vertically across the frame and sup-

ported at one or more points along their length

. by horizontal grid wires 286, The wires may be of
nickel, German silver, tantalum, tungsten, or any
10 other suitable metal, The wires should be of the

- smallest possible diameter and preferably the ver-

tical wires 24 should be spaced apart on the order

of one one-hundredth of an inch. : )
Similarly, screen B shown in Fig. 8 may be of
15 like construction but in this case, the parallel
conductors 24 are horizontal instead of vertical
" and the supporting grid wires 25 are, in this case,

vertical instead of horizontal.

Screen C, shown.in Fig, 9, is also of similar
2p construction but the conductors 24 in this case,
are set dlagonally across the frame 23, and the
supporting grid wires 25 are set diagonally across

the frame at right angles to the conductors 24.

Preferably, in all three screens A, B and C
o5 shown in Figs. 7, 8 and 9, the supporting grid
wires 26 are interwoven with the parallel con-
ductors 24 as shown in Fig. 14. In each instance,
the thin wires are drawn taut before being
anchored to the frame 23, which may be done
30 by welding or in any other suitable manner.
Each of the screens A, B and C, shown in
Figs.. 7 to 9, inclusive, is coated with suitable
fluorescent material fluorescing in a different
color. For example, the screen A may be coated
33 with a material fluorescing in red, the screen B
with one fluorescing in blue, and the screen €
with one fluorescing in yellow or green. The
fluorescent material may be applied to the screen

.by dipping the entire screen into a bath contain-
40 ing the fluorescent material or it may be applied

by spraying, settling or painting on the wires,

either before or after they are mounted in the

frame, with fluorescent material bonded to indi-
" vidual wires as shown In Fig, 6 or coating the
45 entire screen as shown in Fig. 14. The particular
fluorescent maiterials used may be selected from
the large number of fluorescent materials whose
properties .are well known but preferably are
chosén from those which are most transparent
to light and electrons and which have approx-
imately the same threshhold of response to elec-
tron bombardment. For example, the fluorescent
materials identified in Pender and Mecllwain’s
'Electrical Engineers’ Handhook, third edition re-
written, section 15, page 17, may be used with
Zn2Si04 for the green color, CaWOs for blue and
‘Mg2SiOu for red. ,

When the screens A, B and C, shown in Flgs.

7 to 9, inclusive, are assembled to form the com-
posite image-creating screen, they present the
appearance shown in Fig. 10 and it will be ap-
parent to those skilled in the art that the reason
for using vertical, horizontal and diagonal con-
= duectors in the three screens is to avoid undesirable
5 shadow effects. It will be understood, of course,
that in assembling the three screens, they should
be insulated from one another, as by mica or
plastic, ‘or, the frames themselves may be made
of insulating material using a thin metallic bor-
der strip to join the conductors contained within
the frame.

Instead of employing screens in which the con-
ductors 24 are set at different angles, each of the
screens A, B and C may be composed of say
horizontal wires closely spaced and of minimum

60
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thickness with their intermediate portions sup-
ported by transverse, in this case, vertical grid
wires 26. With these wires accurately located
in the metal frame, shadow effects may be avoid-
ed by slightly displacing the three screens as they
are mounted in their holder, generally indicated
at 26 in Fig. 13. In other words, if the screen
B is displaced downwardly from the screen A a
distance amounting to one-third of the distance
between the individual conductors 24, and the
screen C is displaced another one-third of the
distance between the conductors 24, the conduc-
tors take on a staggered relation such as shown
in PFig. 6 so that the conductors of one screen
will not obscure the fluorescence produced on
another screen, nor will the conductors of one
screen block electron flow to the conductors of &
screen in rear of it.

The holder shown in Fig. 13 is, of course, greatly
magnified and is preferably made of plastic, mica,
or other suitable insulating material. It com-
prises stepped clamping members 27 and 28, each

of the conducting strips may be connected to-

‘gether, as shown in Fig. 18, in which it will be

10

-seen that a conducting strip 40 joins the outer-

most series of conductors, a conducting strip 41
joins the intermediate conducting strips, and a
conductor 42 joins the innermost conducting
strips. This effectively provides a three-plane
separation of potentials for color selectively.

It is not necessary for the fluorescent material
on the screens to be on the same side of the
screen as the conducting material. As a matter
of fact, when the screens are formed using an

- insulating base of cellulose acetate, mica, glass,

15

or the like, with the conducting lines applied by
a photographic process or by inscription, it is
unnecessary to employ insulating separators be-
cause the base material itself serves this purpose.
If desired, with screens of this type, the material

" of the screen may be reinforced by a grid of very

20

of which is step recessed, as shown in Fig. 13, .

to offset screens A, B and C in the manner pre-
viously described and to hold the composite screen
in tightly clamped relation.. A constant poten-
tial screen P, which will be described later, is also
clamped within the holder 26 and suitable mar-
ginal insulators 29 separate the components of
the image-creating target. The clamps 27 and 28
are secured together in any suitable manner as
by screws 30.

Instead of forming the screens of fine wire, the
conducting screens may be formed by taking a
thin sheet of transparent insulating material
such as Cellophane, mica, or the like, and then
ruling on or otherwise applying conducting strips
of colloidal graphite. Still another way is to use

25

30

fine wires which are separated rather far apart.
This also would help to equalize the potential
over the surface of any one screen.

In all of the screens which have been described,
the same characteristic is present; namely, the
composite image-creating target or screen com-
prises two or more separate screemns, each of
which is at least semi-conducting, is relatively
transparent to light and electrons, and is coated
with a fluorescent material which emits radia-
tions of a desired color when subjected to elec-
tron bombardment of sufficient intensity. The
screens are insulated from. each other so that

. their relative potential may-be varied.

The fundamental principle upon which my
multicolor television system is based is the fact
that the electron velocity -of a freely traveling

" electron varies ‘directly as the square root of its

a similar base material coated with photographic

emulsion containing a silver salt and then pho-
tographing on the plate an image of the desired
pattern after which the emulsion is developed

40

potential. Therefore, by reducing the velocity
of the electron beam below the threshold of fluo-
rescence of those screens which it is desired

- should not fluoresce, and then raising the velocity

and fixed leaving on the insulating base the de- .

sired network of transparent conducting lines, as
shown in Fig. 15 in which the reference character
31 represents the insulating base or sheet to
which the photographic emulsion was applied
and which, after developing and fixing, left
transparent conducting lines 32. The fluorescent

maerial 33 may then be applied to the conducting  :

strips 32 and the screen assembled in the same

staggered relation shown in Fig. 13.

If the phootgraphic emulsion chosen, after ex-
posure to light and subsequent developing and
fixing is sufficiently transparent to light and elec-

trons, the entire screen 34 (Fig. 16) of Cello-

phane, mica, or other transparent insulating ma-
terial, may be coated with the photographic

emulsion, exposed to licht and then developed

and fixed to form a conducting surface 35 over
which the fluorescent material 36 may be applied.

In Figs. 17 and 18, the image-creating screen
comprises a plurality of thin intercalated plates
31, each having its forward edge coated with a
transparent conducting surface 38 to which is
applied a fluorescent material 38 and the plates
are stacked in a given order, as shown in Fig. 17,
so that every third plate lies in the same vertical
plane, those in the vertical plane closest to the
source of electrons being coated with a fluorescent
material of one color, those lying in the next
closest vertical plane being coated with a fluo-
rescent material of another color, and those lying
in the remotest vertical plane being coated with
a fluorescent material of a third color. The ends

60

of the beam as it strikes the screen which it is
desired should fluoresce, it is possible to transmit
television signals in predetermined color sequence

5 and by properly coding the transmitted signal,

commutate the potentials on the several screens
making up the target in synchronism with the
transmitted signal so that only the red screen
fluoresces on the transmitted red television sig-
nal, only the blue screen fluoresces on the trans-
mitted blue television signal, and only the yellow
or green fluoresces on the transmitted yellow or
green transmitted television signal. 'The trans-
mission of a given sequence of colored television
signals by synchronized rotating color filters is
well known and need not be described here, as
are also the various methods of scanning every
line in sequence or every other line in what is
known as interlaced scanning. The scanning
may be parallel to the screen conductors or at
an angle thereto.

It will be understood that any two or more*
colors may be chosen for use in any system, al-
though the three primary colors would normally
be used. The colors may be changed at the end
of every scanning line, at the end of a frame, or

‘at any other desired interval but preferably, they

are changed at the end of each line in order to

. increase the picture definition. This is made pos-

70
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sible by the ease of changing from one color to
another by merely varying the screen potentials

‘and the horizontal or vertical synchronizing

pulses may be used to control the color sequence
at the receiver.
Referring now to Fig. 1, there is shown a pre-
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7‘
ferred method of commutating the screen poten-
tials in synchronism with the transmitted tele-
vision signal. . : :

In addition to conventional accelerating and
collecting anodes 43, a constant potential screen

P is preferably used immediately in front of and

closely adjacent to the image-creating screen or
target 14. This screen may be formed in a variety
of ways, one of which is shown in Fig. 11 in which
fine wires 44 are woven together into a coarse
grid pattern and mounted in a frame 45 which
is clamped in ‘the holder 28 as previously de-
scribed. The purpose of the constant potential
screen P is to fix the potential and hence the
velocity of the electrons at a predetermined value,
immediately before the electron beam strikes any
one of the fluorescent screens A, B and C, Ex-
cept for the fact that the constant potential
screen P is not coated with fluorescent material,
and has a very coarse grid pattern, it is otherwise
very similar to the screens A, B and C.

If the constant potential screen P is held at
a positive potential higher than that of the de-
flecting plates, the electrons will be accelerated
after deflection with the result that for a given
deflecting potential applied to the -deflection
plates, there will be a larger deflection of the
electrons than would occur if the deflecting plates
and constant potential grid P were at the same
D. C. potential. = . . ) .

"One way to control the velocity of the eleciron
beam as it strikes the target (4 is shown in Fig. 1
and comprises a plurality of keyed multi-vibra-
tors 46, 47 and 48 controlling screens A, B and C,
respectively. Each of the screens may be nor-
_mally held at a potential of say 700 volts by a
tap 48 from battery 50, the potential being applied
to the screens, in each instance, through resist-
ances 51 associated with each multi-vibrator. The
multi-vibrators 48, 47 and 48 are constructed and
arranged in a well known manner so that when

the first synchronizing impulse 52 -controlling

horizontal deflection, for example, reaches the
muiti-vibrator 46, it feeds additional potential of
say 800 volts in the form of a square voltage wave
across its resistance §4, thereby raising the poten-
tial on screen A to approximately 1500 volts.
When the second synchronizing pulse 53 comes
along, the multi-vibrator 46 returns to normal

and multi-vibrator 47 begins its square wave im- :

pulse, as shown in Fig, 2 and the potential of
screen B is raised to approximately 1500 volts
while the potential on screen A returns to its nor-
mal voltage of 700 volts and screen C also re-
mains at that voltage. When the third synchro-
nizing pulse 54 comes salong, multi-vibrator 47
ceases its output and multi-vibrator 48 puts out

fluoresce but that screen B is to fluoresce, the po-
tential on screen B is brought to approximately
the same valtue as screen P, while the potential
on screens A and C is dropped to a point that the
electron velocity is below that at which screens
A and C will fluoresce to any appreciable degree.

_In other words, the electron velocity corresponds

10

to the potential on the several screens, with the
result that the electron velocity will vary sub-
stantially in the manner shown in Fig. 5.

The constant potential screen P may be con-

' nected by a conductor 88 with the positive side

15
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a square voltage wave which raises the potential

on screen C to 1500 volts while screens A and B
are at their normal voltage of 700 volts. As ad-
ditional synchronizing pulses are received, the
sequence repeats with the result that the poten-
tial on the screens A, B and C are commutated in
timed relation to the transmitted television sig-
nal. In a three-color receiver, this could be ar-
ranged so that every third line or very third frame
is scanned in the same color, with the colors ro-
tated in a given sequence. In interlaced scanning,
the colors could change at the end of each half
frame, for example.

' The effect on the electron velocity is shown dig-

60
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70

grammatically in Fig. 5. The electron velocity at . -

P being the value determined by the constant po-
tential on the screen P and then assuming that at
a glven instant screens A and C are not to

(]

of the battery 50, as may also the accelerating and
collecting anode 43. - A resistance 56 may be con-
nected across the battery 8§60, and the cathode is,
and accelerating and focusing anodes (8 and 19,
connected at suitable points to this resistance in
a manner well known in the art.

Instead of commutating the potentials of
screens A, B and C electronically, as shown in
Pigs. 1 and 2, the potentials may. be controlled
by other suitable means, as for example, a rotat-
ing commutator such as shown in Fig. 3, which
is driven in synchronism with the transmitted
television signal. The commutator segments §1,
58 and 69 are connected, respectively, to the
screens A, B and C and a constant potential of
say 700 volts is applied to the three screens
through resistances 60, 61 and 62, respectively,
one side of each of which is tapped into battery
63 at a suitable point. The commutator arm 84 is
connected to the positive side of the battery so
that as it sequentially wiges the commutator seg-
ments, additional potential is applied to the cor-
responding screen with the same effect ag pre- -
viously described. o

In the form of the invention shown in Fig. 1,
the multi-color television image is viewed through
the end of the tube 10 on the side of the screen
remote from the electron beam but it may also.
be viewed from the other side, as shown in Fig. 4
in which the electron beam 6§ strikes the target
14 at an angle and is then viewed from the left
hand side of the tube or may be projected through
a suitable lens system, as shown at 66.

Throughout the specification and claims the
statement that each of the parallel superposed
screens is relatively transparent to light and elec-
trons, or words of like effect, is intended to mean
that each such screen is sufficiently transparent
to lght and electrons as to permit electrons to
impinge upon each of the superposed screens and
to permit light emitted from each screen to be
viewed by an observer positioned on the viewing
side of the composite screen.

Also, the expression “superposed parallel
screens” is intended to mean that the component
screens are in parallel planes at different dis-
tances from the viewer.

Iclaim:

1. In a multi-color television system, the com-
bination of an electron gun for producing an elec-
tron beam, means for deflecting the beam both
horizontally and vertically, image-creating means
in the path of the beam including a plurality of
closely associated paralle] screens each being rel-
atively transparent to light and electrons and
coated-with a fluorescent material which radiates
a desired color under electron bombardment,
means for modulating the electron beam in ac-
cordance with a transmitted television signal, and
means for changing the velocity of the electron
beam in synchronism with the television signal
to cause one of said screens to fluoresce more
brilliantly than another of said screens.
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2. In s multi-color television system, the com-
bination of an electron gun for producing an
electron beam, means for deflecting the beam
both horizontally and vertically, image-creating

means in the path of the beam comprising a

plurality of closely associated parallel screens,
each being relatively transparent to light and
electrons, at least semi-conducting, and coated
with a fluorescent material which radiates a de-
sired color under electron bombardment, means
for modulating the electron beam in accordance
with a transmitted television signal, means for
applying selected potentials to said screens to
cause the electron beam to have relatively high
velocity when striking a screen that is to flu-
oresce and relatively low velocity when striking
a screen that is not to fluoresce, and means for
commutating the application of said potentials in
synchronism with the transmitted television sig-
nal.

3. In a multi-color televlsion system the com-
bination of an electron gun for producing an elec-

(5]

10

15

20

tron beam, means for modulating the beam in -

accordance with a transmitted television signal,
~ image-creating means in the path of the beam
comprising a plurality of semi-conducting fluo-
rescent surfaces, -some lying in one plane at a
given distance from the gun and fluorescing in
one color and others lying in a parallel plane
at a greater distance from the gun and fluo-
rescing in a different color though at substantial-
ly the same electron velocity, and means
for applying varying voltages to said surfaces in
selected sequence and in synchronism with the
transmitted television signal to control the veloc-
ity of the electron beam in the vicinity of said
surfaces and hence their selective fluorescence.
4, In a multi-color television system, the com-
bination of an electron gun for producing an elec-
tron beam, means for deflecting the beam both
horizontally and vertically, image-creating means
in the path of the beam comprising a plurality
of closely associated parallel screens, each being
relatively transparent to light and electrons and
coated with a fluorescent material which radiates
a desired eolor under electron bombardment,

means for modulating the electron beam in ac-

cordance with a transmitted television signal,
mesns for changing the velocity of the electron

beam in synchronism with the television signal

to cause one of said screens to fluoresce more
brilliantly than another of said screens, and a
constant potential, light and electron transpar-
ent, screen interposed between the electron gun
and the image-creating means and positioned
closely adjacent to the latter for fixing the ve-
lomty of the electron beam immediately before
it strikes the parallel fluorescing screens.

_ 5. In a multi-color television system, the com-
" bination of an electron gun for producing an elec-
tron beam, means for deflecting the beam both
horizontally and vertically, image-creating means
in the path of the beam comprising a plurality
of closely associated parallel screens, each being
relatively transparent.to lisht and electrons, at
least semi-conducting, and coated with a fluo-
rescent material which radiates a desired color
under electron bombardment, means for modu-
lating the electron beam in accordance with a
'transmitted television signal, means for applying
selected potentials to said screens to cause the
electron beam to have relatively high velocity
when striking a screen that is to fluoresce and
relatively low velocity when striking a screen that
is not to fluoresce, and means for commutating
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- to each other than the correspouding conductors .
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the application of said potentials in synchronism
with the transmitted television signal, at least
one of said screens being formed of a plurality
of closely and evenly spaced fine grid wires coat-
ed with said fluorescent material. .

6. In a multi-color television system, the com-
bination of an electron gun for producing an elec-
tron .beam, means for deflecting the beam both
horlzontally and vertically, image-creating means
in the path of the beam comprising a plurality
of closely associated parallel screens, each being
relatively transparent to light and electrons, at
least semi-conducting, and coated with a fluo-
rescent material which radiates a desired color
under- electron bombardment, means for modu-
lating the electron beam 'in accordance with a
transmitted television signal, means for applying
selected potentials to said screens to cause the
electron ‘beam to have relatively high velocity
when striking a screen that is to fluoresce and
relatively low velocity when striking a screen that
is not to fluoresce, and means for commutating
the application of said potentials in synchronism
with the transmitted television signal, at least
two of said screens having a plurality of closely
and evenly spaced parallel conductors coated
with said fluorescent material, the screens being
so arranged with respect to each other that the
corresponding conductors of said two screens are
staggered relative to the electron bheam.

7. An image-creating screen for color television
including a plurality of superposed parallel
screens disposed to sequentially intersect a beam
of electrons and each being relatively transpar-
ent to light and electrons, at least semi-conduct-
ing, and coated with a fluorescent material which
radiates a desired color under electron bombard-
ment, at least two of said screens being formed
of a plurality of closely and evenly spaced paral-
lel conductors coated with said fluorescent ma-
terial, the screens being so arranged with respect

of said two screens are in staggered relation.

8. An image-creating screen for color tele-
vision including a plurality of superposed paral-
lel screens disposed to sequentially intersect a
beam of electrons and each being relatively
transparent to light and electrons, at least semi-
conducting, and coated with a fluorescent mate-
rial which radiates a desired color under electron
bombardment, at least two of said screens having
a plurality of spaced parallel conductors coated
with said fluorescent material, the conductors
of one of said two screens being at an angle
with respect to the other of said two screens.

9. An image-creating screen for color tele-
vision including a plurality of superposed paral-
lel screens disposed to sequentially intersect a
beam of electrons and electrically insulated from
each other each comprising a surface which is
at least semi-conducting and is coated with a
fluorescent material, and at least one of said
screens being relatively transparent to light and
electrons. _

10, An image-creating screen for color tele-

" vision including a plurality of intercalated plates

“each having one edge thereof semi-conducting

and coated with a fluorescent material, the edges
of some plates being inset with respect to the
corresponding edges of other plates.

11. In a multi-color television system; the com-

bination of an electron gun for producing an’

electron beam, means for deflecting the beam
both horizontally and vertically, image-creat-
ing means in the path of the beam comprising
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a plurality of closely associated parallel screens,
each being relatively transparent to light and
electrons, at least semi-conducting, and coated
with a fluorescent material which radiates a
desired color under electron bombardment,
means for modulating the electron beam in ac-
cordance with a fransmitted television signal,
means for applying selected potentials to said
screens to cause the electron beam to have rela-
tively high velocity when striking a screen that
is to fluoresce and relatively low velocity when
striking a screen that is not to fluoresce, and
" means for commutating the application of said
pofientials in synchronism with the transmitted
television signal, said commutating means com-
prising a plurality of keyed multi-vibrators for
delivereing voltage waves to the screens in- se-
lected sequence in response to said beam deflect-
_ing’ means. ' ‘
12. In a multi-color television system, the
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combination of an electron gun for producing an

electron beam, mesans for modulating the elec-
tron beam in accordance with a transmitted tele-

.vislon sighal, means establishing synchronjzing.

pulses in the television signal for deflecting the
beam both horizontally and vertically, image-
creating means in the path of the beam compris-
ing a plurality of closely associated paraliel
screens, each being reldtively transparent to
light and electrons, at least semi-conducting, and
coated with a fluorescent material which radi-
ates a desired color under electron bombardment,
means for applying selected potentials to said
screens to cause the electron beam to have rela-
tively high velocity when striking a screen that is
to fluoresce and relatively low velocity when
striking a screen that is not to fluoresce, and
means for commutating the application of said
potentials in synchronism with the transmitted
television signal; said commutating means com-
prising a plurality of keyed voltage wave-produc-
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voltage waves to the screens in selected sequence
and in timed relation to the television signal.

14. In a cathode ray tube, the combination
of an electron gun for producing an electron
beam, means for modulating the beam in a pre-
determined manner, a fluorescent screen in the
path of the beam comprising a plurality of super-
posed parallel screens disposed to sequentially
intersect said beam, each of said screens compris-
ing a surface which is at least semi-conducting
and is coated with a fluorescent material, and
at least one of said screens being relatively
transparent to light and electrons, and means for
changing the velocity of at least g part of the
electron beam in synchronism with the modulat-
ing means to cause flucrescense of selected por-
tions of sald screen. s

15. An Image-creating ‘screen for color tele-
vision including g plurality of superposed par-
allel screens electrically insulated from each
other and disposed to sequentially intersect
a beam of electrons, each screen with the pos-
sible  exception of the one farthest removed

from the beam source being at least partially

transparent to light and electrons, and consist-
ing of an.insulating base coated with semi-con-

. ducting or conducting material, and at least

two of said screens being coated with different
fluorescent materials whereby said two screens
fluoresce in different colors when bombarded
by primary electrons from said beam.

16. An image-creating screen for color tele-
vision including s plurality of superposed par-

- allel screens disposed to sequentially intersect
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Ing instrumentalities for delivering voltage waves -

to the screens in selected sequence in response
to the synchronizing pulses in the transmitted
television signal. .

13. In a multi-color television system, the
combination of an.electron gun for producing
an electron beam, means for deflecting the beam
both horizontally and vertically, image-creating
means in the path of the beam comprising a
plurality of closely associated parallel screens,
each ‘being relatively transparent to light and
electrons, at least semi-conducting, and coated
with a fluorescent material which radiates a de-
sired color under electron bombardment, means
for modulating the electron beam in accordance
.with a transmitted television signal, means for

50
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applying selected potentials to sald screens to -
cause the electron beam to have relatively high -

velocity when striking a screen that is to fluoresce
and relatively low velocity when striking a
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screen that is not to fluoresce, and means for -

commutating the application of said potentials
in synchronism with the transmitted television
signal, sald commutating means including a
motor driven rotary commutator for delivering

85

& beam of electrons and electrically insulated
from each other, each comprising g surface which
is' at least semi-conducting and is coated with
& fluorescent material, at least one of said
screens being relatively transparent to light and
electrons, and another superposed parallel
screen associated with the fluorescent coated
screens and being at least semi-conducting for

_carrying a constant potential thereon.
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