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This invention relates to electron dischargs ap-
baratus for generating signals suitable for use in
colour television,

Various proposals have heretofore been made
for generating colour television signals, but most
of these prior proposals have relied upon the use
of colour filters through which an image of an
ohject for transmission is projected onto a suit-
able screen from which bicture signals can be de-
rived. The use of colour filters for generating
picture signals for eolour television purposes is
undesirable from many points of view and the
object of the present invention is to provide an
improved apparatus for generating picture sig-
nals for eolour television in which the use of col-
our filters for generating signals is avoided.

When a light image of mixed colour is pro-
Jeeted onto a photo-electric cathode, photo-elec-
trons are released from the cathode and the ve-
locity of the electrons so released depends on the
colour of the elemental areas of the image iliu-
minating the photo-alectric cathode. Thus, if
one elemental ares of the photo-electric cathode
is illuminated with blue light then the maximum
emission energy of the photo-clectrons released
irom this elemental area will be greater than the
maximum emission energy of photo-electrons re-
leased from ancther elemental area of the photo-
elegiric eathode which is being illuminated for
example with green light, and g substantial frac-
tion of the electrons released by the blue light
will have emission energies exceeding the maxi-
mum emission energy of the electrons released
by the green light. Similarly the maximum emis.
sion energy of the elsctrong released by the green
light will be greater than the maximum emission
energy of phoic-electrons released from an ele-
mental ares of the photo electric cathode which
is being Murninated by red light angd substantial
fraction of the electrons released by green light
will have emission energies exceeding the max-
i nission energy of electrong released by red
1 - ¥he present invention i based on the
principle of utilising the difference of emission
energies of electrons releassd by lizht of different
colours in order to generate picture signals for
colour telavision.

Che present invention provides apparsatus for
generating ploture signals for celour television
wherein means are provided for utilising the
difference in energy between elsctrons released
5y light of one colour compared with light of
ansther colour to generate picture signals repre-
sentative of different eclour components of an
image.

The apparatus for carrying the invention into
efiect may comprise means for separating elec-
trons released by g light image of mixed colours
into. one group containing electrong released by
light of cne colour and into a second group con-
taining electrons released hy light of g second
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coiour mixed with said first colour, and signal
generating means which ig arranged to utilise
said groups of electrons so as to generate cne
set of picture signals representative of compo-
uents -of said image of said Arst colour and a
second set of picture sighals representative of
components of said imags of said second colour.

The apparatus employed in the invention may
comprise an electron discharge device following
the same general construction as has been pro-
posed fol generating monochromatic picture sig-
nals, the apparatus, however, being modified by
the provision of said electron separsting means.
Breferakbly, the group of electrons is caused to
Impinge on 2 target electrode of the charge-stor-
age type, the target electrode being scanned by
a cathicde ray beam so as to restore the elements
of the target electrode to datum potentials, the
arrangement being such that the image is ulti-
mately effectively separated into sets of picture
sighals representative of the brimary colour com-
ponents of the image. )

In orcer that the said invention may be cleariy
understoed’ and readily earried into effect, the
same will now be more fully described with ref-
erence to the drawings, in which

Figure 1 illustrates diagrammatically an elec-
tron discharge device suitable for use in the in-
vention, '

Pigure 2 is a block diagrara of o television
transmitter opsrating in aceordance with one
embodiment of the invention, '

Figure 3 is a diagrammatic view of a modifi~
cation of the discharge device shown in Figure 1,

Figure 4 iz g diagram lustrating a different
manner of operating the device shown in Fig-
ure 1,

Figure 5 illustrates dagrammatically a modi-
fication of the device shown in Figure 1 for use
with the manner of operation shown in Figure 4,

‘Figure 6 illustrates diagrammatically o further
embodiment of the invention, and

Figure 7 illustrates a medification of the ar-
rangement shown in Figure 6.

The present invention is hased on the bhenom-
enon that when a light image of mixed eclours is
projected onto a photo-electric cathode the emis-
sion energies of the electrons released from the
photo-electric cathode depends on the colour of
the incident light. By setting up 3 suitable feld
it is possible to exercise a contro! on tha released
electrons which is dependent upon their emigsion
energies and thereby separate released elec rons
into groups according to the emission energiss of
the electrons and hence according to the eolour
of incident light. For example, the control may
be effective to broduce one group containing elec-
trons released by light of g first colour, another
group containing electrons released by light of
a second colour mixed with ssig first colour and
a third group containing electrons released by
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light of & third colour mixed with said first and
second colours, the first group of electrons can
then be employed to obtain a set of picture sig-
nals corresponding to said first colour, the first
and second groups can be employed to obtain a
set of picture signals corresponding predomi-
nantly to said second colour by substantially bal-
ancing out said first celour, and similarly the
second and third groups can be employed to
obtain a set of picture signals corresponding pre-
dominantly to said third colour. 'The control
may for example be exercised by applying poten-
tials to a control electrode disposed adjacent to
a photo-electric cathode such that effectively only
electrons released with energies exceeding a pre-
determined value are permitted to pass said
electrode. Figure 1 of the drawings illlustrates
an electron discharge device suitable for use in
one form of the invention and which, when used
in conjunction with the cireuit shown in block
form in Figure 2, enables television signals to
be obtained which are representative of the three
primary colours of a coloured image.

Figure 1 illustrates an electron discharge de-
vice which constitutes a pick-up tube similar to
5 device known as an “image orthicon.” The
discharge device shown comprises an evacuated
envelope | having at ons end a photo-electric
cathode 2 onto which a light image 3 of mixed
colours can be projected
cal system indicated at 8. On projecting an
optical image onto the photo-electric cathode 2
photo-electrons are released which are projected
and focussed onto a charge-storage target elec-
trode 5. Adjacent to the cathode 2 is disposed a
control electrode § in the form of a grid which,
in operation, is biassed in such a way as to al-
low, first, only electrons liberated from the cath-
ode 2 by blue light with energies exceeding the
maximum emission of
by green light, then electrons liberated by blue
licht mixed with green light with energies ex-
ceeding the maximum emission energy of elec-
trons released by red light and finaliy all the
electrons liberated by blue light mixed with green
and red light to be transmitted through the in-
terstices of the electrode § and caused to im-
pinge on the target 5. It will be convenient to
vefer to electrons liberated with energies exceed-
ing the maximum emission energy of electrons
released by green light as “plue” electrons, to
refer to electrons liperated with energies not ex-
ceeding the latter maximum put exceeding the
maximum emission energy of electrons released

by red light as “green” electrons, and to refer to

electrons liberated with energies not exceeding
the last-mentioned maximum as “ped” electrons.
Tt will of course be appreciated that a number
of the “green” electrons may in fact be liberated
by blue light, while a number of the “red” elec-
trons may in fact be liberated by blue and green
light, but these should not prevent satisfactory
operation of the apparatus. The target § is of
the so-called double-sided type and on the side
of the target 5 facing the cathode 2 is a collec-
tor electrode 7 in the form of a grid for collect-
ing secondary electrons released from the target
5 whilst on the side of the target B remote from
the photo-electric cathode 2 is an electron gun
indicated conventionally at 8 which serves to
generate a beam of electrons for scanning the
target 5, scanning of the target § by the beam
of the gun 8 serving in known manner to restore
the elements of the target § to an equilibrium
potential, electrons which are not employed for

through a suitable opti- 3
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restoring the elements being returned to mul-
tiplying electrodes indicated at § which. serve in
known manner effectively to multiply the re-
turned electrons, the final electron stream serv-
ing to develop picture signals. The discharge de-
vice shown in Figure 1 is arranged within a coil
{6 which serves to set up a supstantial axially
symmetrical magnetic field which is necessary
for the operation of discharge devices of the kind
shown in Figure 1. A pair of coils i{ is provided
between the cathode 2 and the target 8, these
coils having applied thereto, in operation, a rec-
tangular pulse waveform in such a manner that
the photo-electrons released from the cathode 2
are coused to be projected alternately onto the
upper and lower portions of the terget 5, as in-
dicated by the dotted lines, the photo-electrons
being projected on to each portion for the dura-
tion of a colour frame. The electron beam from
the gun 8 is arranged to scan the electron images
applied to the target § in such a phase that dur-
ing one colour frame the beam always scans
that portion of the target which has heen charged
by photo-electrons during the previous colour
frame. The electron image from the cathode 2
is focussed by the coil i and is accelerated
onto the target electrode & by a cylindricak
anode i2 applied to the wall of the tube . The
electron beam from the gun 3 is also focussed by
the coil {8 while deflecting coils, some of which
are shown at 13 impart the line and frame
scanning deflections to said heam {from the gun
8, the electrons from the gun 8 being accelerated
by a cylindrical anode {4 applied to the wall of
the tube i, as shown.

The control electrode § as aforesaid is arranged
to be biased by means of potential pulses in such
2 manner that first blue electrons are released for
a predstermined interval equal to the duration of
a colour frame, these blue electrons being pro-
jected say onto the upper portion of the target
% and the charges produced by said electrons be-
ing stored by the target 5. Then the potential
applied to conirol electrode 6 is changed so that
it allows blue and green electrons to be released,
the electron image resulting from these blue and
green electrons being projected onto the lower
portion of the target § for an interval of equal
duration angd during the projection of blue and
green electrons onto the target B the upper por-
tion of the target is scanned by the beam emanat-
ing from the gun 8. Then the potential applied
to the control electrode § is again changed so
that it allows blue, green and red electrons to
be released, these electrons being projected onto
the upper portion cf the target & during which
period the lower portion of the target is scanned
by the beam of the gun 2 and so on, so that the
output of the tube derived from the multiplying
electrodes 8 consists of three sets of signals. The
grst set of signals is generated during one colour
frame and is representative of the biue compo-
nent of the image, the next set of sighals is gen-
erated guring the next colour frame and is rep-
resentative of the blue and green components
of the image, whilst the third set of signals, which
is genarated during the following colour frame
is representative of the blue, green and red com-
ponents of the image, the said sets heing gen-
erated in the same sequence during successive
colour frames.

Referring now to Figure 2 of the drawings, the
sighal output from the device shown in Fig 1
is amplified by an amplifier {5 and the three sets
of signals aforesaid are passed to a switching
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device i8, the construction of which is such

that the signals are passed in accordance with the.

phasing of the intervalg in which they are gen-
erated to a transmitter {7 or to a storage device
{8 or {8, or to & combination of them.

The devices 18 and (9 may each comprise for
example an electron discharge device having a
target electrode which ean store charges and
which can be scanned on one side with a high
veloeity beam of electrons and on the other side
with a low velocity beam of electrons. If with
this arrangement, the first set of picture signals
is caused to modulate the high veloeity beam of
electrons in the device 12 during one colour frame,
2 pogitive charge image is produced on the stor-
age electrode representative of said set of sig-
nals, and during the subsequent colour frame the
signals are reproduced: by scanning with the low
veloeity heam of electrons s as to discharge the
storage electrode, g signal plate heing provided
capacitatively with the storage electrode from
which the reproduced signals are derived. The
reproduced signals can then he combined on op-
posite phase with the secongd set of signals in a
suitakble amplifier the resultant of the combined
signals being signals which are representative
effectively only of the green electrons, the sec-
ond set of signals being simultaneously caused
fo modulate the high velocity beam of electrons in
the device 18 so that after storage they can sub-
sequently he combined in opposite phase with
the third set of signals, so as to produce sighals
representative effectively only of red electrons.
Alternatively the storage devices {8 and {8 may
each comprise an electron discharge device hav-
ing a charge storage electrode provided at one
side with a signal plate capacitatively associated
with the storage electrode angd at the other side
with a control electrode in the form of a grid or
grill which
means being provided for scanuning the storage
electrode with an unmodulated beam of elec-
trons from the. side at which the grid is located.
If, with this arrangemens, the first set of signals
is applied to the signal blate of the device 18 dur-
ing one colour frame while the storage. electrode
is being scanned by said peam of electrons, a
charge image will be produced in said storage
electrode representative of said first set of sig-
nals. During the subsequent colour frame, the
second set of signals can then be applied to the
signal plate while the storage electrode is being
again scanned by the beam of electrons, and a

is maintained at a uniform potential, 4
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resultant signal derived from the signal plate .

which is representative of the difference of the
two sets of signals, and therefore representative
predominantly of the green component of the
original image. The second and third sets of
signals can similarly be combined in appropriate
phase with the-aid of the other storage device 19
whereby signals are obtained from the latter de-
vice which are representative bredominantly
of the red component of the original image,

The sequence of operation of the switching
device {6 may be as follows: the first se of sig-
nals is caused by the device {6 to be fed to the
transmitter {7 during said first colour frame, said
set. of signals being simultaneously fed to the
storage device 8. The second set of signals is
then fed during said second colour frame by the
device 18 to the storage device 1§ and also to the
storage device {9 whilst the output of the device
18-is fed to the transmitter 11.. The output sig-
nals from the device 18 will then be representa-
tive.of the green: component

of the original image
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unmixed with the blue component. Then the
third set of signals is fed during said third colour
frame to the storage device 18, the output sig-
hals of this device then consisting only of the
red components of the original image. At the
Same time the storage device (8 is conditioned
to'receive the first set of signals of another colour
frame by discharging the elements of the stor-
age electrode. Similarly, during the next colour
frame the storage device {8 is conditioned for
commencing the next cycle. Since the first set
of signals, which are representative of the blue
component. of the image, is fed directly to the
transmitter {7, whilst the signals representative
of the green and red components of the origingl
image are derived from the storage devices {8
and 1§, it will of course be nhecessary to employ
suitable amplifying or attenuating means in the
channels feeding the transmitter 17 and the de-
vices {§ and % so thai the respective signal
amplitudes are effectively proportional to the
original signals derived from the device shown in
Fig. 1. These amplifying or attenuating means
can also be used to correct if required the colour
Tesponse of the photo-electric cathode 2, It is
possible: that impsrfect signals will be derived
from the devices 18 and 1§ when a moving object;
is projected onto the cathode 2, but since the
frame frequency for a colour television trans-
mission will necessarily be increased compared
with a. monochromatic system, these imperfect
signals may not be g serious disadvantage.

The type of discharge device shown. in Figurs
1 is usuaily operated with cathode potential st~
bilisation; that is to say, the target 5 is dig-
charged with a low velocity beam of electrons
from the gun'§. With this mode of operation, it
is necessary to set up positive charge images on
the target 5. 'The photo-electrons from the
photo-electric cathode 2 are therefore projected
on the target 5 with suffcient veleeity 1o release
secondary  electrons, these Secondary electrons
being absorbed by the electrode 1.

The invention is however, not limited in its use
to. the general type of discharge device shown in.
Figure 1 since the invention can also be employed
with other kinds of devices. For example it may
be applied to discharge deviees wherein the elec-
tron image from the photo~cathode 2 is projected
with a low veloeity on the target 5 so as to charge
the elemental areas of the storage electrode to
negative potentials in dependence upon the in-
tensity of the projected electron image, i. e. s0as
to form-a negative charge image on the target 5,

5 and wherein a control electrode in the form of g,

mesh is disposed iemediately in front of the
Scanned side of the target 5, Potential differ-
ences are thus set up between the elemental areas
of the target 5 angd the control electrode in de-
pendence upon said negative charge image, the
control electrode being maintained at g constant
botential. Ons proposed form of device of thisg
kind is described in United States patent applica-
tion Serial No. 792,576, and according thereto
the target § ig scanned by means of g beam of
electrons of sufficient veloeity to release second-
ary electrons from the target 5. The electrons:
released. from the target 5§ escape through the
control electrode and are utilised for generating
electrical signalg by directing them to an electron
multiplier, the number of electrons which escane
from each elemental ares being dependent upon
the potential difference established, ag aforesaid,
between. the respective elemental area and the
control electrode. TIn' another form of device of
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this kind, the target 5 is rendered photo-sensitive
on the scanned side thereof, scanning being ef-
fected by means of a light spot projected, for
example, from the fluorescent screen of a cathode
ray tube. The light spot releases electrons from
the target 5§, the release being controlled as
aforesaid by the control electrode. If either form
of device of this kind is employed, the grid 6, in-
stead of being disposed adjacent to the cathode 2,
may alternatively be disposed as shown in Fig-
ure 8 adjacent to the target 5 since the photo-
electrons have a low velocity in the vicinity of
the target 5. In this case, the photo-electrons
released from the cathode 2 are accelerated by a
grid 22 and pass through the grid 6 before im-
pinging on the target B so as to charge it nega-
tively. By applying suitable potential pulses to
the control electrode 6, the target 5 can be
charged respectively by blue electrons, blue and
green electrons, and blue, green and red elec-
trons.

Instead of deriving signals representative of
the three primary colours of the image by the
use of the devices 18 and 19 it is possible to obtain
signals representative of said primary colours
from the aforesaid blue, blue and green, and blue,
green and red electrons by causing said electrons
to impinge on the target 5 with such energies
that the primary/secondary clectron emission
ratio is varied according to whichever of the
three sets of electrons is being projected. For
example, the blue electrons released from the
photo-electric cathode 9 of Figure 1 can bhe
caused to impinge on the target 5 with such
energy that they release more than one secondary
electron for each primary electron. The blue and
green electrons cah be caused to impinge on the
target electrode with low energies so that they
release substantially no secondary electrons and

if the image of the blue and green electrons Is

superimposed on the target which has heen
charged by the blue electrons, then the charges
due to the blue electrons will effectively cancel
one another so that a charge image will result
corresponding effectively only to green electrons.
Similarly a charge image can be ultimately ob-
tained which is representative only of red elec-
trons. 'The change in energy of the electrons in
order to cause the primary/secondary electron
emission ratio to vary may be effected by apply-
jing suitable rectangular potential pulses to the
photo-electric cathode 2 and the grid 6 of Fig~
ure 1 thus effectively varying the potential of the
source of electrons. The sense of the pulses may
be arranged so that the charge images resulting
from the mutual cancellation are either positive
or negative according to the type of electron dis-
charge device employed.

The sequence of operations when operating the
device shown in Figure 1 in this manner is rep-
resented in Figure 4 from which it will be ob-
served that, firstly, as shown at @, g blue electron
image is focussed onto the upper portion of the
target § for the duration of half a colour frame
so as to form on said target electrode a positive
charge image. The electron image is then com-
pletely cut ofi for the remainder of the frame
interval, for example, by applying a strong nega-
tive bias to the grid 6 as represented at b. Then
a blue electron image is focussed onto the lower
portion of the target 5 for the duration of half a
colour frame, so as to form on the lower portion
of said target electrode a negative charge image
as represented at c¢. Then an image resulting
from blue and green electrons is superimposed on
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the negative blue image for the duration of the
remaining half of the colour frame s0 as to form
3 positive charge image, the charges resulting
from the blue components effectively cancelling
and leaving & charge image corresponding only
to green electrons. This step is shown at d.
Then blue and green elecfrons are focussed onto
the upper portion of the target for the duration
of half the next colour frame so as to form a
negative charge image of blue and sreen elec-
trons, as shown at e. Then a charge image of
blue, green and red electrons is superimposed on
the negative charge image formed by blue and
green electrons for the duration of the remaining
half of the last-mentioned colour frame SO as to
form. a positive charge image so that the ultimate
charge image set up on the screen 5 is a charge
image resulting only from red electrons, as shown
at f. The scanning of the cathode ray beam from
the gun § is so phased that the beam slways scans
the charge image stored during the previous
colour frame. Thus, during the sequences ¢ and
d the beam is caused to scan the portion of the
target upon which the blue image is formed at @
in Figure 4 and during the sequences € and f the
beam is caused to scan the green image at d in
Figure 4 and so on. If any mis-matching of
colour occurs due to incorrect secondary emis-
sion factors it may be possible to compensate for
such mis-matching by varying the ratio of the
exposure time of the charge images. Colour
fringes resulting from fast-moving objects could
be transformed into slightly blurred edges of the
correct colour by alternately projecting the

s images onto the target electrode at a high fre-

quency instead of projecting them separately
each for @ duration of half a colour field.

n sddition, the apparatus illustrated can be
operated in such way that interlaced scanning is
efiected. In that case, each complete scanning
raster traced by the beam on the target § is ef-
fected in two frames or sequences of lines one of
which is traced on the lower portion of the target
5 and the other of which is traced on the upper
portion of the target 5. BY displacing the upper
charge image relatively to the lower charge image
on the target §, or vice versa, in the vertical di-
rection by half the vertical displacement which
the scanning beam undergoes during a line
pericd, it is arranged that the lines traced on the
charge image on the lower portion of the target
5 interlace with the lines traced on that on the
upper portion of the target 5. Alternatively, the

. same result can be achieved by relatively dis-

60

70

76

placing the two sequences of lines which are
traced respectively on the upper and lower por-
tions of the target 5. The lines of each sequence
are spaced apart to allow the lines of the other
sequence to interlace therewith and, in order to
remove the charges stored in the gaps between
the lines of each sequence, the scanning beam
can be caused o discharge these gaps during the
return times between successive lines. Since the
return times are appreciably shorter than the
line times, the beam current may be increased
during the return times to assist in discharging
the gaps, for example by applying positive poten-
tial pulses to the modulating electrode of the gun
8. Simultanecusly, the signal output may be
suppressed in the amplifier or in the electron
multiplier during the line return times. The
dl_scharge of the gaps can also be assisted by
slightly defocussing the beam during the line
return times ahd siraultaneously superimposing
rectangular pulses of line frequency on the ver-



2,861,392

8

tical Scanning waveform so that the beam, during
the line return times, is shifted slightly back-
wards in the vertieal direction,

Instead of appblying pulses to the cathode 2
and grid § as aforesaid, the changeover required
to afford the positive and negative charge images
may be effected by meang of a grid 21, ag shown

in Figure 5, thig grid being arranged in front of

it may be advantageous to divide the grid 21 into
upper and lower portions and merely to apply
bulses to that portion of the grig which covers
that part of the target electrode which is not
being scanned.

Figure 6 of the drawings illustrates g, further
eémbodiment of the Invention, As shown in this
figure there ig disposed at the end of the en-
velope | g transparent conducting contro] elec~
trode 22, then a grid electrode 22 having formed
on its side facing the electrode 22 4 photo-elec-

sible to form on the target electrode 5 charge
images representative only of blue, green and
red electrons,

Assuming that the mazimum emission energies
of red, green and blue electrong are ¢, b and ¢
electron voltg respectively, where ¢ is smaller
than b gang b is smaller than ¢, then
the potentia] applied to the electrode 29 is
maintained  in sequence for each colour field
at —¢ volts, —b veltg and —ag voltg respectively,
and the potential of the slectrode 24 is main-
tained in similar sequence gt —p volts, —a voltg
and zero volts. When the botential of the elec~
trode 22 is —¢ volts and the potential of the elec-
trode 24 is —p volts, eannot colleet any of the
released electrons so that the released electrong
bass through the grid 23, and req and green elec-
trons are then repelled by the electrode 24 anqd
caused to return te the electrode 23, blue elec-
trons being howevar permitted to pasg through
the interstices of the electrode 24 to the target
5. When the botential of the electrode 29 ig —b

volts, and the botential of the electrode 24 is —a o

volts, blue electrons are collected by the elec-
trode 22 while red and green electrons  pags
through the electrode 23, red electrons being
finally reflecteg to the electrode 23 by the elec-
trode 24 while the green electrons pass 1o the
target 5. VWhen the potential of the electrode 23
5 —a volts and the potential of the electrode 24
is zero volts, then blue and green electrons are
collected by the electrode 22 ang only red elec-
trons pass through the electrode 28 ang 1o elee-
trons are reflected to the electrode 23 by the
electrode 24, 1In this way, red, green and hlye
electron images are formed in sequence on the
target electrode 5. By applying suitable poten-
tial pulses to the deflecting cojls 1 in timed
relationship with the change of potentials on the
electrodes 29 and 28, a red image can be formed
on the lower portion of the target 5§, then a green
image on the middle portion of the target §
and then g blue image on the upper portion of
the target 5. The red image is arranged to be
scanned by the beam from the gun 8 whilss; the
green image is being applied to the middle por-
tion of the target, and so on.

If desired, the erid slectrodes 23 and 24 may be
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comhined as shown in Figure 7. Tor example, a
mesh 25 of aluminium may ke provided which is
nsylated by the DProvision of gn ancdised layer
28, the right-hand side of the mesh 25, a5 shown
in Figure 7, being suftably lapred so that it is not
covered by the layer 25 and on the left-hand side
of the mesh 25 there is brovided s sputtereg or
evaporated metal layer 27 which replaces the
electrode 24, whilst the right-hangd sige of the
mesh 25 is provided with a photo-clectric layer
I3 whiech replaces the electrode 23. The elec-
Todss 27 and 23 are thus shown facing the op~
rosite direction irom that in Figure 8.

Although the invention has been described ag
applied to ssveral kinds of electron discharge ge-
vices it will he understood that the invention is
not limited in it use to electron discharge del
vices of the kinds described as it can be applied
to any suitable device such ag has been proposed
for generating television signals, such ag the so-
called Image dissectors or electron Gischarge de-~
vices in which the optical image brojected onio g
target electrode is converted into an clectron
stream by Scahning g phofo-electrie cathode with
2 light spot so ag to derive from the photo-elec-
tric cathode o beam of electrons which scans
said target.

We claim -

1. In apparatus for generating picture signals
for eolour television, an electron discharge pick-
up tube having g photo—electricavlly sensitive sur-~
face arranged for exposure to light images of
mixed colours, means for establishing a botentig]
field for differentially controlling the electrons
released by & light image from said bhotosensitive
surface in dependence upon the energies of said
electrons, and means for generating frem said
differentially controlled electrons picture signals
representative of different colour components of
alight image,

2. In apbparatus for genersting picture signals
for eolour television, an electron discharge pick-
up tube having g photo-electrically sensitive sur-
face arrangeg for exposure to light images of
mixed colours, means for separating electrons re-
leased by a light image from saiq photo-electri-
cally sensitive surface, in dependence upon their
energies, into one group containing electrons
released with emission energies exceeding one
level and 5 Second group containing electrons re-
leased with emission energies €xceeding another
and lower level but not exceeding said frst leve],
and means for generating from said groups of
electrons one seb of picture signals representative
of components of said light image of a first eolour
and a second set of picture signalg representative
of components of said light image of a second
celour.

3. In apparatus for generating picture signals
for colour television according to claim 2, said
tube having means for generating one set of bpie~
bure signals from said first group of electrons,
means for generating further signals from said
second group of electrons, and Means for com-
bining said further signals with said first set of
picture signals in phase obposition to generate
thereby said second set of signals.

4. In apparatus for Eeneraling picture signals
for colour television according to claim 2, said
tube having 5 charge storage electrode, neans for
causing said groups of electronsg to produce super-
imposed charge images of oprosing polarity on
sald charge storage electrode to effectively bal-
ansce out charges representative of electrons hay-
ing emission energies exceeding said firgt level

ot §
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components from the resultant charge image, and
means ior generating picture signals from the re-
sultant charge image to generate thereby said
second seb of picture signals.

5. In apparatus for generating picture signals
for colour television, an electron discharge pick-~
up tube comprising a photo-electrically sensitive
surface arranged for exposure to light images
of mixed colours, means for separating electrons
released by & light image from said photo—electri-
cally sensitive surface, in dependence upon their
energies, into one group containing electrons re-
1eased with emission energies exceeding one level
and a second group containing electrons released
with emission energies exceeding another an
lower level but not exceeding said first level,
means for generating one set of picture signals
representative of components of said light image
of o first colour from said first group of electrons
and for generating a second seb of picture signals
representative of said light image of 2 second
colour from said second group of electrons.

6. In apparatus according to claim 5, said elec-
tron separating means comprising a first control
electrode, means for applying one potential to
said control electrode during intervals to repel
all electrons released with emission energies ex-
ceeding said lower level and for applying a dif-
ferent potential to said control electrode at other
intervals to collect electrons with emission en-
ergies exceeding said first level and to repel elec-
trons with lower emission energies, a second con-
trol electrode arranged in the path of electrons
repelled by said first control electrode and means
for applying potentials to said control electrode
to allow only the passage of electrons with emis-
sion energies exceeding said first level at said
first intervals and to allow the passage of all elec-
trons with emission energies exceeding said lower
1evel at said other intervals. : )

7. In apparatus for generating picture signals
for colour television, an electron discharge pick-
up tube having a photo-electrically gensitive sur-
face arranged for exposure to light images . of
mixed colours, means dependent upon the en-
ergies of the electrons released from said surface
for separating the released electrons alternately
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into one group containing electrons released with -

predetermined energies and a second group Ccol=
taining electrons released with different energies,
o charge storage electrode, means for directing
said groups of electrons alternately to different
portions of said charge storage electrode to pro-
duce charge images alternately on said portions,
means for causing a beam of electrons to scan
said portions of the charge storage electrode al-
ternately in reverse order from that in which
said charge images are produced in said portions,
and means for deriving picture signals represent-
ative of different colour components of a light
image from the scanning of said charge storage
electrode. )

[0

60

8. In apparatus for generating picture signals

for colour television, an electron discharge pick-
up tube having a photo—electrically sensitive sur-
face arranged for exposure o & iight image of
mixed colours, potential-operated means for dif-
ferentially controlling electrons veleased by a
light image from said surface in dependence
upon the energies of said electrons, means for
applying potentials to said potential—operated
means to separate electrons released from said
surface alternately into one group containing

electrons of predetermined energies and into 2
second group containing electrons of different
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energies, and means for sequentially generating
from said groups of electrons one seb of picture
signals representative of a first colour compo-
nent of a light image and o second setb of picture
signals representative of a different colour comi-
ponent of the light image.

9. In apparatus for generating picture signals
for colour television according to claim 8, said
potential—ope1jated means comprising & control
electrode pervious to electrons and arranged in
the path. of _electrons released from said photo-
electrically. sensitive surface.

"~ 10; In aparatus for generating picture signals
for coloy television, an eleciron discharge pick-up
tube comprising- & photo-elestrically sensitized
surface‘arranged for exposure ta o light image ot
mixed -céléi*s,'" “eans for controlling the path of

‘the electrons ré}ea’se’d from said surface by o

light image in-dependence upon the energies of

the reléased eléctrons, and means for generating
from the controlled ¢lectrons picture signals rep-
resentative 0f different colot components of 2
light image ¢ which seid surface is exposed.

11 In apparatus for generating picture signals
for edlor ‘television, an electron discharge pick-
up tube haviig a photo-electrically sensitive sur-
facé arranged for exposure to light images of
mixed colors, means for separating electrons re-
leased from said surface by 2 light image in de-
pendence upeon the energies of said electrens into
groups containing electrons with energies in dif-
ferent energy ranges, and means for generalting
picture signals representative of different color
components of the light image from said groups
.of electrons.

12, ‘In apparatus for generating picture signals
for color television, an electron discharge pick-
up tube comprising a photo-electrically sensitive
surface arranged for exposure 1o light images of
miked - colors, electrode means effective in the
path of ‘electrons released by a light image from
said surface, means for applying potentials to
-said eléctrode means during one set of periodic
intervals to separate clectrons with emission ex-
ergies ini. one enersy range from electrons re-
leased by a light image from said surface, nieans
for applying different potentials to said electrode
means during another set of intervals inter-
calated with said first set to separate electrons
with emission energies in & different enersy
range from electrons released by a light image
from said surface, and means for generating pic-
ture signals representative of different color com-
ponents of said light image from the electrons

" separated during said different sets of intervals.

HANS GERHARD LUBSZYNSKI.
REGINALD SIDNEY WEBLEY.

_Refgrences Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,839,361 Weaver ——ee—m—m—=== Jan. 5, 1932
2,253,292 Goldsmith —ecene- Aug. 19; 1941
2,204,820 WilSon wom—emm e Sept. 1, 1942
2,296,908 Croshy —ceo—mmw—mm= Sept. 29, 1842
2,303,898 ANderson - —o—-—mw-- Dec. 1, 1942
2,389,646 Sleeper —ce———wmmm—- Nov. 27, 1945
2,446,249 aehroeder e —m- Aug. 3, 1643
2,446,791 Schroeder ———-——e-—~ Aug. 10, 1948
2,461,615 Bronwell oo Feb. 15, 1949
2,479,820 De VOIre ——eoem—m Aug. 23, 1949
2,492,926 Valensi —ceceemmmamn Dec. 27, 1949
2,552,386, Sziklal —ecmmmmmmm May 8, 1951



