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This invention relates to color-television sig-
nal-translating stages and, particularly, to such

stages of the type including a cathode-ray tube
having an electrode adapted to be scanned by
electrons of variable velocity. |

In some television signal-translating systems it

1S desirable to scan an electrode of a cathode-ray
tube with a beam of electrons of controllable
velocity., Hitherto, it has not been possible to
secure a satisfactory scansion under such condi-
tions for the reason that the deflection of the
cathode-ray beam of such tube by the scanning
field is dependent upon the velocity of the elec-
trons in the beam. Thus, in general, if an elec-
trode in a cathode-ray tube is being scanned and
the voltage of an accelerating electrode is changed
to vary the velocity of the electron beam, the area
of the electrode which is scanned simultane-
ously changes due to the different effect of the
scanning field on the electron beam of different
velocity. Specifically, if the voltage of the elec-
tron-scanning beam is raised and the beam veloc-
ity is thereby increased, the deflection caused by
a given scanning field is decreased, resulting in a
scanned raster of decreased size on the scanned
electrode, and vice versa. | |

It is an object of the present invention, there-
fore, to provide an improved color-television Sig-
nal-translating stage of the general type under
consideration which is not subject to one or more
of tire above-mentioned disadvantages of ar-
rangements of the prior art.

It is another object of the invention to provide
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electrode adapted to fluoresce with a color de-
pendent upon the velocity of the electrons inci-
dent thereon and effectively screened from the
electron gun structure by the first electrode, and
means for applying a variable voltage to the sec-
ond electrode to accelerate the low-velocity elec-
trons to the second electrode and control their
velocity at the second electrode. By this arrange-
ment, the second electrode is scanned by elec-
trons of variable velocity to produce a color

- image of the translated signal and the sc.nning
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deflection at the second electrode is independent
ol the velocity of the electrons incident thereon.
For a better understanding of the invention,
together with other and further objects thereof,
reference is had to the following description,
taken in connection with the accompanying |
drawing, and its scope will be pointed out in the
appended claims. - --
The single figure of the drawing is a circuit
diagram, partly schematic, of a complete tele-
vision signal receiver of the superheterodyne type -
embodying a television signal-translating stage in
accordance with the present invention.
Referring now more particularly to the draw-

- ing, the system illustrated comprises a color tele-
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an arrangement for use as & color-television sig- |

nal-translating stage which is effective to scan
an electrode in a cathode-ray tube with an elec-
tron beam of variable velocity and in such man-
ner that the scanning deflection of the electron
beam is independent of the velocity of the elec-
trons incident on the electrode scanned.

It is still another object of the invention to
provide an improved color television signal-
reproducing system.

In accordance with the invention, a color-
television signal-translating stage comprises a
cathode-ray tube, an electron gun structure in the
tube for forming and accelerating an electron
beam, a first scanned electrode, and means for
applymng a substantially constant voltage to the
first electrode and for producing low-velocity
electrons in the vicinity of the first electrode.
‘The stage also comprises means for developing s
deflecting field for the beam between the electron
gun structure and the first electrode to scan the
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first electrode with the beam, & second scanned 53

vision signal receiver of the superheferodyne type

Including an antenna system 8, {1 connected to
‘a radio-frequency amplifier i2 of one or more

stages, to which is connected in cascade, in the
order named, an oscillator-modulator 13, an in-
termediate-frequency amplifier {4 of one or more
stages, a detector and A. V. C. supply {5, a video-
Irequency amplifier i6 of one or more stages, and
an image-reproducing device 11. A line-scan-
ning generator {8 and a field-scanning generator
12 are coupled to an output circuit of detector {5
through a synchronizing-signal separator 20 and
have output circuits coupled, respectively, to line-
scanning plates 22, 23 and field-scanning plates
28, 25 of cathode-ray signal-reproducing device
17. A unidirectional voltage is derived from de-
tector and A. V. C. supply 15 and applied to one
or more of the tubes of radio-frequency amplifier
12, oscillator-modulator 13, and intermediate-
frequency amplifier {4 to control the amplification
of the signal-translating channel of the receiver
and thereby maintain the signal input to detector
!9 within a relatively narrow amplitude range for
a wWide range of received signal intensities. A
sound-signal reproducer 26 is coupled to an out-
put circuit of intermediate-frequency amplifier
{4 for translating and reproducing sound signals
accompanying the received television program.
The stages or units 10-16, inclusive, 18-26, inclu-
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sive, and 26 may all be of conventional well-
known construction so that detailed illustration
and description thereof are unnecessary herein.

Referring briefly, however, fo the operation of
the system described above, television signals in-
tercepted by antenna circuit 16, |1 are selected
and amplified in radio-frequency amplifier 2
and applied to the “oscillator-modulator (3
wherein they are converted into intermediate-
frequency signals which, in turn, are selectively
amplified in intermediate-frequency amplifier
{4 and delivered to detector 15. The modula-
tion components of the signal are derived by
detector 15 and are supplied to video-frequency
amplifier 16 wherein they are amplified and from
which they are supplied in the usual manner to
a brilliancy-control electrode of image-Tepro-
ducing device (1. Synchronizing components
derived in detector {3 are separated from the
video-frequency component of the signal in syn-
chronizing-signal separator 20 and applied to
synchronizing control elements of generators 18
and 19. The intensity of the scanning Iay of
device 11 is thus modulated or controlled in
accordance with the video-frequency voltages
impressed on the control electrode in the usual
manner. Scanning potentials are generated in
line-scanning and field-scanning generators 18
and 19, which are controlled by synchronizing-
voltage pulses derived from separator 20, and
applied to the scanning plates of image-repro-
ducing device 11 to produce electric scanning
fields, thereby to deflect the scanning ray in two
directions normal to each other so as to trace
a rectilinear scanning pattern and thereby re-
construct the reproduced image.
tional control potential, derived from unit i5
and applied to one or more tubes of the pre-
ceding stages, serves to maintain the amplitude
of the signal input to detector 15 within a rela-
tively narrow range for a wide range of received
signal amplitudes. Sound signals accompanying
the received television program are reproduced
in sound-signal reproducer 26 in a conventional
manner. '

Referring now more particularly to the portion
of the system embodying the invention, the coior
signal-translating stage comprising cathode-ray
tube {1 includes an electron gun structure ior
forming an electron beam. This electron gun
structure includes cathode 30 and first and sec-
ond accelerating anodes 31 and 32. The cath-
ode-ray tube 11 also comprises a first scanned
electrode 33 and means for applying a sub-
stantially constant voltage thereto further to
accelerate the electrons of the beam. The term
“sonstant voltage” is intended to refer to &
voltage which is constant with reference to
cathode 30. First electrode 33 is constructed of
secondary-emissive material and the low~veloc-
ity electrons are produced in the vicinity thereoi
when the high-voltage scanning beam of
cathode-ray tube 1T becomes incident thereon.
First scanned electrode 33 comprises a plurality
of elementary upset tabs or projections thereon
which are effective to block the direct path of
electrons from cathode 30 through elementary
gpertures “thereof. An electrode of this gen-
eral description is described in United States
Patent No. 2,280,191, granted on April 21, 1942,
to RudoIf C. Hergenrother, filed September 30,
1939. Deflecting plates 22, 23 and 24, 25 pro-
vide means for developing a deflecting field for
the beam between the electron gun structure
30, 31, 32 and the first scanned electrode 33 1o

The unidirec-
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scan the beam over the first scanned electrode
33. A second scanned electrode 34, which is ef-
fectively screened from the electron gun struc-
ture by the first scanned electrode 33, Is dis-
posed adjacent thereto. The second scanned
electrode 34 comprises a backing plate of semi-
transparent conductive material having on one
surface thereof a coating of fluorescent mate-
rial 35 adapted to fluoresce at a color dependent

upon the velocity of the electrons incident
thereon.

In order to vary the voltage of the second
scanned electrode 34 and thereby to accelerate
the low-velocity secondary electrons generated at
electrode 35 to, and control their velocity at, the
second scanned electrode 34, there is provided
a color signal amplifier and detector 36 having
an input circuit connected to intermediate-ire-
quency amplifier 14 and an output circuit con-
nected to second scanned electrode 34.

In considering the operation of the portion of
the system constituting the present invention,
it will be assumed that the received color tele-
vision signal is accompanied by a color-indicat-
ing television control signal. This color-indi-
cating signal may be a signal the amplitude of
which varies in accordance with the color being
transmitted through the television system at

any particular instant. This variable control

signal may be transmitted with the received
video-frequency components of the color tele-
vision signal as amplitude modulation on a suit-
able carrier wave in the same way that the sound
sighals accompanying the received television
program are transmitted. The color signal de-
tector and amplifier 36 is effective to detect
these color-indicating modulation components
and amplify them to provide a undirectional op-
erating voltage for second scanned electrode 34.
By this arrangement the operating voltage of
anode 34 is dependent upon the color being
transmitted by the system at a particular instant
and the fluorescent coating 35 is effective to
fluoresce with a color dependent upon the ve-
locity of electrons incident thereon. The voit-
age of second scanned electrode 34, therefore,
determines the velocity of the electrons which
are incident on the fluorescent material 3% and
thereby determines the color of the image ele-
ment reproduced. |

In summary, therefore, it is seen that the ar-
rangement of the invention comprises a color
television signal-translating stage including
cathode-ray tube {1 which has an electron gun

5 structure for forming and accelerating an elec-

tron beam, this electron gun structure compris-
ing cathode 30 and accelerating first and second
anodes 31 and 32. The cathode-ray tube {1 also
includes a first scanned electrode 33, means for
applying a substantially constant voltage to the
first electrode 33 and for producing low-velocity
secondary electrons in the vicinity of the first
electrode 33 or, specifically, at a point near the
first electrode at which the cathode-ray beam
is incident, and means including deflecting
plates 22, 23 and 24, 25 for developing a deflect-
ing field for the beam of tube {1 between the

" electron gun structure comprising cathode 30
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and the first electrode 33 to scan the first elec-
trode 33 with the electron beam. The stage fur-
ther comprises a second scanned electrode 34,
adapted to fluoresce with a color dependent upon
the velocity of the electrons incident thereon and
effectively screened from the electron gun struc-
ture including cathode 30 by the first electrode
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33, and means, including unit 36, for applying
8 variable voltage to the second electrode 34 io
accelerate the low-velocity secondary electrons
developed at first electrode 33 to the second
electrode 34 and contol the velocity of these elec-
trons at the second electrode 34. By this ar-

rangement, the second electrode 34 is scanned by

electrons of variable velocity to produce a color
image of the translated signal while the scan-
ning deflection at the second electrode is inde-
pendent of the velocity of the electrons incident
thereon. The projections on first electrode 22
comprise means for preventing the direct pas-
sage of electrons of the beam from cathode 38
through the first electrode 33 to the second elec-
trode 34.

While the invention has been illustrated as
used in a color television system, it will be un-
derstood that it is not limited to use in such
& system but may be used in any television sig-
nal-transiating stage to scan an electrode in a
cathode-ray tube with an electren beam of vari-
able velocity in such manner that the scanning
defiection of the electron beam is independent
of the velocity of the electrons 1n01deﬂt on the
electrode scanned.

A fiuorescent material which exhibits a change
of color dependent upon the velocity of electrons
incident thereon, as described above, is cadmium
sulphide which has a yeliowish cast when locw-
velceity electrons are incident therecn and a blu-
i1sh cast when hmh-velocﬁy electrens are inci-
dent thereon.

- While there has been described what is at
present considercd to be the preferred embodi-
ment of the Invention, it will be understecod by
those skilled in the art that varicus changes and
modifications may bhe made thersin without de-
parting from the invention, and it is, therefore,
aimed in the appended claims to cover all such
modifications and changes as fall within the
spirit and scope of the invention.

What is claimed is: |

1. A color television signal-translating stag:
comprising, a cathode-ray tube, an electren gun
structure in sald tube for forming and acceler-
ating an electron beam, a first scanned elec-
trede, means for applying. a substantially con-
stant voltage to said first electrode and for pro-
ducing low-velocity electrons in the vicinity of
sald first electrode, means for developing a de-
flecting field for said beam between said electron
gun structure and said first electrode to scan said
first electrode with said beam, a second scanned
eiectrode adapfed to fluoresce with a color de-
pendent upon the velocity of electrons incident
thereon and effectively screened from said elec-
tron gun structure by said first electrode, and
means for applying a variable voltage to said
second elecirode to accelerate said low-velocity
electrons to said second electrode and control
their velocity at said second electrode, whereby

- saild second electrode is scanned by electrons of.

variable velocity to produce a color image of the
transiated signal and the scanning deflection at
said second electrode is independent of the ve-
locity of the electrons incident thereon,

2. A color television signal-transiating stage
comprising, & cathode-ray tube, an electron gun
structure for said tube for forming and acceler-
ating an electron beam, a first scanned electrode,
means for appiying a substantially constant volt-
age to sald first electrode and for producing low-
velocity electrons in the vicinity of said first
electrede, means for developing a deflecting field
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for said beam between said electron gun struc-
ture and said first electrode to scan said first
electrode with said beam, a second scanned elec-
trode adapted to fluoresce with a color depend-
ent upon the velocity of electrons incident there-
on and effectively screened from said electron
gun structure by said first electrode, means re-
sponsive to a television signal for applying a vari-
able voltage to said second electrode to acceler-
ate said low-velocity electrons to said second:

electrode and control their velocity at said sec-

ond electrode, whereby said second electrode is
scanned by electrons of variable velocity to pro-
duce a color image of the translated signal and
the scanning deflection at said second electrode
is independent of the velccity of the electrons
incident thereon.

3. A color television signal-translating stage for
a television receiver comprising, a cathode-ray
tube, an electron gun structure for said tube for
forming and accelerating an electron beam, g first
scanned electrode, means for applying a substan-
tially constant voltage to said first electrode and
for producing low-velocity electrons in the vicinity
of said first electrode, means for developing a de-
flecting field for said beam between said electron
gun structure and said first electrode to scan said
first electrode with said beam, a second scanned
electrode adapted to fluorescé with a color de-
pendent upon the velocity of electrons incident
thereon and effectively screened from said elec-

“tron gun structure by said first electrode, means

responsive to0 a received control signal for applying
a variable voltage to said second electrode to ac-
celerate said low-velocity electrons to said second
electrode and control their velocity at said second
eiectrode, whereby sald second electrode is
scanned by electrons of variable velocity to pro-
duce a color image of the translated signal and
the scanning deflection at said second electrode is
independent of the velocity of the electrons in-
cident thereon. |

4. A color television signal-translating stage
comprising, a cathcde-ray tube, an electron gun
structure in said tube for forming and accelerat-
ing an electron beam, g first scanned electrode,
means for applying a substantially constant volt-
age to said first electrode and for producing low-
velocity electrons in the vicinity of said first elec~
trode, means for modulating said beam in accord-
ance with the transiated television signal, means
for developing a deflecting field for said beam be-
tween said electron gun structure and said first
electrode to scan said first electrode with said
beam, a second electrode adapted to flucresce with
a color dependent upon the velocity of electrons
incident thereon and effectively screened from
sald electron gun structure by said first electrode,
and means for applying a variable voltage to said
second electrode to accelerate said low-velocity
electrons to said second electrode and control
their velocity at said second electrodes, whereby
sald second electrode is scanned by electrons of
variable velocily modulated in accordance with
sald television signal to produce a color image of
the translated signal and the scanning deflection
av sald second electrode is independent of the
velocity of the electrons incident thereon.

2. A color television signal-translating stage
comprising, a cathode-ray tube, an electron gun
structure in said tube for forming and accelerat-
ing an electron beam, a first scanned electrode
including g surface of secondary-emissive mate.
rial, means for applying a substantially constant
voltage to said first electrode and for producing
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low;velocity secondary electrons at the point at
which said beam is incident on said first elec-

trode, means for developing & deflecting field for.

said beam between said electron gun structure
and said first electrode to scan said first electrode

with said beam, a second scanned electrode adapt-
ed to fluoresce with a color dependent upon the
velocity of electrons incident thereon and effec-

tively screened from said electron gun structure
by said first electrode, means for applying a vari-
able voltage to said second electrode to accelerate
«aid low-velocity electrons to said second elec~
trode and control their velocity at said second
electrode, whereby said second electrode 1is
ccanned by electrons of variable velocity to pro-
duce a color image of the translated signal and
the scanning deflection at said _second electrode
is independent of the velocity of the electrons
incident thereon. -

6. A -color television signal-translating stage
comprising, a‘cathode-ray tube, an electron gun
structure in said tube for forming and accelerat-
ing an electron beam, a first scanned electrode,
means for applying a substantially constant volt-
age to said first electrode and Ior producing low-
velocity electrons in the vicinity of said first elec-
trode, means for preventing the direct passage of
high-velocity electrons of said beam through said
first electrode, -means for developing a defiecting
field for said beam between said eleciron gun
structure and said first electrode to scan said first
electrode with said beam, a second scanned elec-
trode adapted to fluoresce with a color dependent
upon the velocity of electrons incident thereon

and effectively screened from said electron gun

structure by said first electrode, and means for
applying a variable voltage to said second elec-
trode to accelerate said low-velocity electrons to
said second electrode and control their velocity
at said second electrode, whereby said second elec-
trode is scanned by electrons of variable velocity
to produce a color image of the translated signal
and the scanning deflection at said second elec-
trode is independent of the velocity of the elec-
trons incident thereon. |

7. A color television signal-translating stage
coraprising, a cathode-ray tube, an electron gun
structure in said tube for forming and accelerat-
ing an electron beam, a first scanned electrode,

means for applying a substantially constant volt-

age to said first electrode and for producing low-
velocity electrons in the vicinity of said first elec-
trode, means for developing a deflecting field for

said beam between said electron gun structure

and said first electrode to scan said first elec-
trode with said beam, a second scanned electrode
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having a surface of fluorescent material adapted

to fHuoresce with a color dependent upon the ve-
locity of electrons incident thereon and effectively
screened from said electron gun structure by said
first electrode, and means responsive to a color-

2 343,825

control signal for applying a predetermined volt-
age to said second electrode to accelerate said
low-velocity electrons to said surface of fluores-
cent material and confrol their velocity at said
fluorescent material, whereby said fluorescent
material is scanned by electrons of variable ve-
locity to produce a color image of the translated
signal and the scanning deflection at said fluores-
cent materiaj is independent of the velocity of
the electrons incident thereon.

8. A color television signal-translating stage
comprising, a cathode-ray tube, an eleciron gun
structure in said tube for forming and accelerat-
ing an electron beam, a first scanned electrode,
means for applying a substantially constant volt-
age to said first electrode for producing low-ve-
locity electrons in the vicinity of said first elec-
trode, means for developing a deflecting field for
said beam between said electron gun structure
and said first electrode to scan said first electrode
with said beam, a second scanned electrode com-
prising a surface of fluorescent material the color
of which changes with the velocity of electrons
incident thereon and effectively screened from
said electron gun structure by said first electrode,
and means for applying a variable voltage to said
second electrode to accelerate said low-velocity
electrons to said second electrode and control
their velocity at said second electrode, whereby
said second electrode is scanned by electrons of
variable velocity to produce a color image of the
translated signal and the scanning deflection at
said second electrode is independent of the veloc-
ity of the electrons incident thereon.

9. A color television signal-translating stage
comprising a cathode-ray tube, an electron gun
structure in said tube for forming and accelerat-
ing an electron beam, a first scanned electrode,
means for applying a substantially constant volt-
age to said first electrode and for producing low-
velocily electrons in the vicinity of said first elec-
trode, means for developing a deflecting field for
said beam between said electron gun structure
and said first electrode to scan said first electrode
with said beam, a second scanned electrode comi-
prising a surface of fluorescent material adapted
to fluoresce with a color dependent upon the ve-
locity of electrons incident thereon and a semi-
transparent conductive backing plate efiectively
screened from said electron gun structure by said
first electrode, and means for applying a variable
voltage to said backing plate to accelerate said

low-velocity electrons fo said fluorescent material
and control their velocity at said fluorescent ma-
terial, whereby said second electrode is scanned
by electrons of variable velocity to produce a color
image of the translated signal and the scanning
deflection at said second electrode is independent
of the velocity of electrons incident thereon.

JOHN C. WILSON.
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