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: This invention- relates to: television transmit-
titig systems and i§ directed to the reduction or
elimination of spurious or undesired signals of
irregular wave form, and of relatively low fre-
quency. -

The invention is particularly concerned with
transmitting systems embodying a cathode ‘ray
tube picture scanner in which a screen structure
is' provided composed of a plurality of photo-
sensitive mutually insulated elements capacita-
tively associated with a signal plate, the elements
acquiring an electrostatic charge according to the
intensity of the corresponding elementary areas
of the picture to be transmitted: The elements
gre restored to an equilibrium potential under the
action of a scanning beam of cathode rays,
restoration: of the elements to the equilibrium
potential generating picture signals which- are
fed to a suitable amplifier for transmission.

In such transmission apparatus the spurious-or
undesired signals give rise to what has become
known: as. “tilt,” and the tilting effect is mani-
fested:in the picture signals by the signals having
superimposed upon them a saw-tooth like wave
or on a curved wave so that the picture signals
generated when scanning a line of. -constant
brighitnessare such to correspond to aline having
g, progressively changing brightness along its
length. ' In a picture, reconstituted by means of a
cathode ray tube, the image: onl the fluorescent
screen appears to-have a progressively .increas-
ing brightness towards one corner; of the recon-
stituted image... In addition “tilt” is also mani-
rested in that dark areas of the picture become
partially filled with a white “mist.”

In order to reduce the effect of “tilt,” it has
been suggested to apply an equal and opposite
saw-tooth or other wave form to counteract the
saw-tooth wave upon which the picture signals
are imposed. It is found that the “tilt” compo-
nent varies according to the particular scene or
picture being transmitted, and if the 'scene oI
picture or the light contrasts in the scene or pic-
ture change rapidly, then it is necessary to vary
the shape.of the correcting signals which, as will
be appreciated, give.rise to complications. in the
adjustment of the. signals and result in a very
complicated wave form for the correcting sig-
nals. .

«Tilt? is-also found to arise in other types of
television. transmitting tubes such as a tube in
which the image of the picture or object is - pro-
jected on:{o a photo-sensitive cathode and the
photo-electron image from the cathode is pro-
jected. on--to- & substantially non-photosensitive
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mosaic seréen.  In this case the mosaic screen
may be composed of a sheet of material having
o high transverse resistance such as a sheet of
mica. ' ERRE
Tt is the chief object of the present invention
to provide an improved television tranismission:
system in which the effect of “tilt” can be more
readily overcome.: ‘ e
Tt is found by projecting or generating in-the’
vicinity of ‘the- mosaic screen relatively slow
speed’- electrons, that. it is- possible- to stabhilise
the “tilt” component, thus permitting a correct-
ing signal to be employed which may be kept
more constant despite rapid changes in contrast
of the picture being transmitted. :
According to.the invention a method of gen-
erating picture signals for the transmission of
pictures to a- distance is provided wherein use
is made of a television transmission tube hav--
ing a mosaic s¢reen UPOR which an image of the
picture is: projected, and in- which picture sig-
nals generated by such a tube suffer from the ef-
fect of “tilt” wherein, in order that & correcting
signal may be: used which may  be maintained
more constant despite rapid changes in contrast
of the images projected on to the mosaic screen,
slow speed: electrons: are: generated within the
tube in such a manner as to stabilise the “Hile”
component. : ‘ ‘
Where a photo-sensitive niosaic screen.is used
it is known that during the admission of photo-

_ gensitive material. to the tube during thie manu-
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facture thereof for photo-sensitisirg the mosaic
screen, some of the. photo-serisitive material- be-
comes deposited. o othier parts of the tube such:
as for example, the envelope, or on to what is
known as the second anode and other® parts:
With & tube of this kind the slow speed electrons
for ‘ stabilising purposes may be generated by
projecting: diffused light either directly on to the
mosaic - screen’ (which thereby . generates. slow
speed- electrons) ‘or on to other parts of the tibe
which are photo-sensitive, particularly on to. the
second anode. The light which- is- projected
thereon generates the slow: speed- electrons nec-
essary for. stabilizing purposes: Tn. the ‘other
type of tube hereinbefore referred: to, that is-to
say. the tube in. which an- optical image is Pro-
jected: oni to a- photo-sensitive cathode: and the
photo-electron. image emanating from the cath-
ode is projected on to: g substantially non-photo=
sensitive: mosalc. screen, the-photo-sensitive ma-
terial ‘also: becomes ‘deposited on -such parts’ of

_tHe tube as: tHe:envelope and the second anode;

and in this case therefore slow speed-electrons
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may be generated by projecting diffused light
on to photo-sensitive parts of the tube prefer-
ably in the vicinity of the mosaic screen, Alter-
hatively the slow speed electrons may be gener-
ated by employing one or more thermionic emit-
ters, such emitter or emitters producing streams

of slow speed electrons which are directed to- -

wards or are present in the vicinity of the mo-
salc screen with a substantially uniform inten-
sity. ‘The speed of the electrons should be such
as to be comparable with the speed. of photo-
electrons. ;

In order that the said invention may be clear-
Iy understood and readily carried into effect, it
will now be more fully described with reference
to the accompanying drawing which illustrates
diagrammatically a cathode ray, television
transmitting tube suitable for use in the inven-
tion.

As shown, the tube comprises an evacuated
envelope I in which is mounted the mosaic sereen
2 composed of a plurality of photo-sensitive mu-
tually-insulated elements capacitatively associ-
ated with a signal plate 3. The picture to be
transmitted is projected on - to the screen 2
through a suitable optical system indicated di-
agrammatically at 4, On brojecting an image
on to the screen 2 the elements of the screen ac-
quire electrostatic charges according to the in-
tensity of the corresponding elementary areas of
the picture to be transmitted. The elements of
the screen are restored to an equilibrium poten-
tial under the action of a scanning beam of cath-
ode rays restoration of the elements to the equi-
librium potential generating picture signals
which are fed to a suitable amplifier for trans-
mission, The signal plate 3 is connected to earth
through a resistance 5 across which the picture
signals are developed, the picture signals being
fed to the amplifier, not shown, from the arrow
in the drawing. The scanning beam is generated
from a cathode 6 the electrons emanating from
the cathode being focussed by an eleciron lens
constituted by a first anode 7 and a second anode
8 to which suitable botentials are applied in
known manner, The cathode ray beam is de-
flected over the screen 2 by deflecting coils or
plates, not shown. In g transmitting system em-
bodying a transmitting tube as shown in the
drawing, the picture signals fed to the amplifier
will, in effect, be superimposed upon a saw-
tooth-like or similar wave which gives rise to
what is known as “tilt.” :

During the Photo-sensitising operation of the
mosaic screen 2, other parts of the tube such as
the envelope | and the second anode 8, become
slightly coated with the photo-sensitive mate-
rial. In accordance with one feature of the in-
vention light is projected on the screen 2 or on
to the second anode 8, or on to any other part or
electrode of the tube in the vicinity of the screen
2, or on to one or more of these elements which
are photo-sensitive for the burpose of generating
slow speed electrons which it is found serve to
stabilise the “tilt” component.

The light is breferably derived from a direct
current source although in some cases light from
an alternating current source, preferably of low
frequency, may be employed for the same pur-
pose. As shown in the drawing, a light source 9
in the form of filament is provided internally of
the envelope I, although in some cases the light
source may be arranged externally of the tube,
The intensity of the light projected on to the
mosaic screen 3 or other part will be determined

10

30

490

60

65

70

2,258,557

empirically. The light source § may, if desired,
be disposed in other positions in the envelope |,
It is however preferable to arrange the light
source to the rear of the signal plate 3 or other-
wise in such a manner that although the mosaic
screen 2 receives substantially no light directly
irom the light source, light is permitted to reach
the second anode 8 for the pburpose above men-
tioned. In this construction the sensitivity of the
mosaic screen is increased and in addition the ar-
rangement permits of a more intense light to be
employed. For example g 12 volt lamp consum-
ing 130 milliamperes may be used. Since in ac-
cordance with the invention the “tilt” component
is stabilised, the correcting signal which it is
hecessary to superimpose on the signals derived
from the transmitting tube, can be maintained
substantially constant in form despite changes in
the light contrasts of the object to be trans-
mitted.

As stated above, it is possible that- the light
source 9 may be replaced by a source or sources
generating slow speed electrons. In some cases
an additional electrode may be provided suita-
bly disposed within the tube and made photo-
sensitive, the light source being disposed so that
the light rays are projected only on to the addi-
tional electrode.

The cathode ray tube shown in the drawing
is of one particular kind in which an image of
the cbject for transmission is projected directly
on to the mosaic screen 2. The invention can
also be employed in conjunction with transmit-
ting tubes in which a scene or view from a film
or other transparency is projected on to the mo-
saic screen. In the latter case it may be ar-
ranged that the transparency is moveq inter-
mittently so that the picture is projected on to
the mosaic screen also intermittently or i may be
arranged that the transparency is moved con-
tinuously and a mirror system or other arrange-
ment interposed between the transparency and
the mosaic screen so that the picture is in ef-
fect projected on to the mosaic screen intermit.
tently.

The invention may also be applied in connec-
tion with other types of transmitting tubes in
which “tilt” occurs, .

In these cases, and where the invention is em-

) ployed for the transmission of pictures in other

manners, the light or the emission of the slow
speed electrons may occur continuously or inter-
mittently during the intervals between successive
frames of the picture or transparency. '

We claim: ’

1. The method of operating a . light sensitive
tube wherein is provided a photosensitive mosaic
electrode and g further photoelectric surface,
which includes the steps of continuously photo-
electrically releasing electrons. of substantially
constant number and velocity from said surface,
and flooding the bhotosensitive mosaic electrode
with the released electrons,
© 2. The method of operating s light sensitive
tube wherein is provided a photosensitive mosaic
electrode and a further photoelectrie surface,
which includes the steps of producing incandes-
cent light, continuousiy bhotoelectrically releas-
ing electrons of substantially constant number
and velocity by the produced light from said sur-
face, and flooding the photosensitive mosaic elec-
trode with the released electrons.

3. The method of operating a light sensitive
tube wherein is provided g bhotosensitive mosaic
electrode and a further photoelectric surface,
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which includes the steps of projecting a light
image upon the mosaic electrode, continuously
photoelectrically releasing electrons of substan-
tially  constant number and velocity within the
tube from said surface, and flooding the mosaic
electrode with the released electrons.

4. In a cathode ray tube wherein is positioned
a photosensitive mosaic electrode and an electron
gun having an anode having a photo-sensitized
surface, the method of operation which comprises
the steps of projecting a light image on the mo-
saic electrode, continuously photoelectrically re-
leasing electrons of substantially constant num-
ber and velocity from the said surface of said
anode, flooding the mosaic electrode with the re-
teased electrons, and scanning the mosaic elec-
trode by electrons from the electron gun.

5. An electron system comprising an evacuated
envelope, a photosensitive mosaic electrode po-
sitioned within the envelope, a photosensitized
surface and an electron gun having an anode for
developing a beam of electrons to scan the mosaic
positioned within the envelope, means to con-
tinuously photoelectrically release electrons of
substantially constant number and velocity with-
in the envelope from said surface, and means to
flood the mosaic electrode with the released elec-
trons.

6. A light translating system comprising a
photosensitive mosaic electrode, a photoelectric
surface adjacent said electrode means to project
an optical image upon the mosaic electrode, light
means to continuously photoelectrically release
electrons of substantially constant number and

velocity from said surface, and means to flood 3

the mosaic electrode with the released electrons.

7. A cathode ray tube comprising a photosensi-
tive mosaic electrode, a photosensitive surface
adjacent said electrode, -an glectron gun, means
including an anode for directing a beam of elec-
trons from the electron gun toward the mosaic
electrode, a source of radiant energy positioned
" within the tube for continuously photoelectrically
releasing electrons of substantially constant num-
ber and velocity from said surface, and a signal
plate mounted integral with the mosaic electrode.

8. In a television system wherein is provided a
cathode ray tube having a photosensitive mosaic
electrode and an electron gun having an anode
having a photosensitized surface, the method of
producing signals representative of a light image
to be transmitted which includes the steps of
projecting a light image on the mosaic electrode,
continuously photoelectrically releasing electrons
of substantially constant number and velocity
from the photosensitized surface of said anode,
flooding the mosaic electrode with the released
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electrons, scanning the mosaic electrode by elec-
trons from the electron gun, and converting the
variation in electric charges resulting from the
scanning operation into electrical potentials rep-
resentative of the change of electric charge.

9. A method of operating a light sensitive tube
wherein is provided a photoelectric surface and a
mosaic electrode having a photosensitive area fac-
ing the photoelectric surface which includes the
steps of continuously projecting light from behind
the photoelectric area of the mosaic upon the
photoelectric surface to release electrons there-
from and impacting the released electrons on the
photosensitive area.

10. The method of operating a cathode ray tube
wherein is provided a photosensitive mosaic elec-
trode and a further photoelectric surface in close
proximity to said mosaic which includes the steps
of -illuminating the photosensitive mosaic with
an optical image and photoelectrically maintain-
ing the photoelectric surface at a substantially
predetermined constant equilibrium potential rel-
ative to the mosaic electrode by projecting light
upon the photoelectric surface.

11. The method of operating a cathode ray tube
wherein is provided a photosensitive mosaic elec~
trode and a further photoelectric surface in close
proximity to said mosaic which includes the steps
of projecting light continuously on the photoelec~
tric surface to release photoelectrons therefrom
and maintaining the photoelectric surface at a
substantially predetermined constant equilibrium
potential with respect to the mosaic electrode by
collecting the released photoelectrons.

12. A system for producing electrical image sig-
nal energy which comprises a cathode ray tube
having included therein a photosensitive mosaic
electrode, means for producing a cathode ray
beam for scanning the photosensitive mosaic elec-
trode, and a photoelectric surface coating, means
to project an optical image upon the mosaic elec~

trode to develop thereupon electrostatic charges
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of magnitudes normally proportional to image
brightness, means to scan the mosaic electrode
by the produced scanning beam to translate the
charges into signal energy and means to project
continuously radiant energy upon the photoelec-
tric surface to release photoelectrons for com-
pensating for the spurious charges developed
upon the mosaic electrode during the translation
of the said electrostatic charges into signal
energy.
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