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This invention relates to electron discharge ap 
paratus for generating signals suitable for use in 
colour television. 
Various proposals have heretofore been made 

for generating colour television signals, but nost 
of these prior proposals have relied upon the use 
of colour filters through which an illage of all 
object for transfinission is projected onto a Suit 
able screen from which picture Signals can be de 
rived. The use of colour filters for generating 
picture signals for colour television purposes is 
undesirable fron. In any points of view and the 
object of the present invention is to provide an 
ity proved apparatus for generating picture Sig 
inals for colour television in which the use of Col 
our filters for generating signals is avoided. 
When a light image of mixed colour is pro 

jected onto a photo-electric cathode, photo-elec 
tions 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-electric cathode. Thus, if 
one elemental area of the photo-electric cathode 
is illuminated with blue light then the maximurn 
emission energy of the photo-electrons released 
from this elemental area, Will be greater than the 
maximum emission energy of photo-electrons re 
leased from anctiher eleinental area of the photo 
electric cathode which is being illuminated for 
example with green light, and a substantial frac 
tion of the electrons released by the blue light 
will have emission energies exceeding the Inaxi 
alth emission energy of the elections released 
by the green light. Similarly the maximum enis 
sign energy of the electrons released by the green 
light will be greater than the maximum emission 
energy of photo-electrons released from an ele 
mental area of the photo electric cathode which 
is being illuminated by red light and Substantial 
fraction of the electrons released by green light 
Will have chission energies exceeding the max 
imum entission energy of electrons released by red 
light. The present invention is based on the 
principle of utilising the difference of emission 
ethergies of electrons released by light of different 
colours in order to generate picture Signals for 
colour tellavision. 
The present invention provides apparatus for 

generating picture signals for colour television 
wherein means are provided for utilising the 
ifieretace is energy between electrons released 

by light of one colour compared with light of 
ashother colour to generate picture Signals repre 
Sentative of different colour coraponents of an 
iiii a) ge. 
The apparatus for carrying the invention into 

effect; may congrise means for separating elec 
trons released by a light image of mixed colours 
into one group containing electrons released by 
light of one colour and into a second group con 
taining electrons released by light of a second 
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colour mixed with said first colour, and signal 
generating means Which is arranged to utilise 
Said groups of elections so as to generate one 
Set of picture signals representative of compo 
i.ents of said image of said first colour and a 
second set of picture signals representative of 
conponents of said image 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 for generating monochromatic picture sig 
rials, the apparatus, however, being modified by 
the provision of said electron Separating means. 
Freferably, the group of electrons is caused to 
ilapinge on a target electrode of the charge-stor 
age type, the target electrode being scanized by 
a cathode ray bean so as to restore the elements 
of the target electrode to datum potentials, the 
arrangement being such that the image is ulti 
rately effectively separated into sets of picture 
signals representative of the primary colour coin 
scients of the image. 
in order that the said invention may be clearly 

understood and readily carried 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, 

Figure 2 is a block diagrar of a television 
transmitter operating in accordance with one 
ethnicodiiment of the invention, 

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

Figure 4 is a diagran illustrating a different 
Yahiner of Operating the device showin in Fig 
ure 1, 

Sigure 5 illustrates diagrammatically a nodi 
fication of the device shown in Figure 1 for use 
With the rainer of Operation show in Figure 4, 

Figure 6 illustrates diagranimatically a further 
embodiment of the invention, and 
Figure 7 illustrates a modification of the air 

rangement shown in Figure 6. 
The present invention is based on the phenon 

enon that when a light in age of mixed colours is 
projected onto a photo-electric cathoge the emis 
Sion energies of the electrons released from the 
photo-electric cathode depends on the colour of 
the incident light. By setting up a suitable field 
it is possible to exercise a control on the released 
electrons which is dependent upon their emission 
energies and thereby separate released electrons 
into groups according to the emission energies of 
the electrons and hence according to the colour 
of incident light. For example, the control may 
be effective to produce one group containing elec 
trons released by light of a first colour, another 
group containing electrons released by light of 
a second colour mixed with said first colour and 
a third group containing electrons released by 
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light of a 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 colour, 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 illustrates 
an electron discharge device Suitable for use in 
one form of the invention and which, when used 
in conjunction with the circuit 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 
a device known as an "image orthicon.' The 
discharge device shown comprises an evacuated 
envelope having at one end a photo-electric 
cathode 2 onto which a light image 3 of mixed 
colours can be projected through a Suitable opti- 3 
cal system indicated at 4. 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 6 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 energy of electrons released 
by green light, then electrons liberated by blue 
light mixed with green light with energies ex 
ceeding the maximum emission energy of elec 
trons released by red light and finally all the 
electrons liberated by blue light mixed with green 
and red light to be transmitted through the in 
terstices of the electrode 6 and caused to in 
pinge on the target 5. It will be convenient to 
refer to electrons liberated with energies exceed 
ing the maximum emission energy of electroins 
released by green light as "blue' electrons, to 
refer to electrons liberated with energies not ex 
ceeding the latter maximum but 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 'red' electrons. 
It 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 5 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 is 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 S by the bean 
of the gun 8 serving in known manner to restore 
the elements of the target 5 to an equilibrium 
potential, electrons which are not employed for 
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A. 
restoring the elements being returned to mu 
tiplying electrodes indicated at 9 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 

which serves to set up a substantial 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 3, these 
coils having applied thereto, in operation, a rec 
tangular pulse waveform in Such a m3.nner that 
the photo-electrons released from the cathode 2 
are caused to be projected alternately onto the 
upper and lower portions of the target 5, as in 
dicated by the dotted lines, the photo-electrons 
being projected on to each portion for the dura 
tion of a colour frane. The electron bearin fron 
the gun 8 is arranged to Sean the electron imageS 
applied to the target 5 in Such a phase that dur 
ing one colour frame the bearin always Scains 
that portion of the target which has been charged 
by photo-electrons during the previous colour 
frame. The electron in age from the Cathode 2 
is focussed by the coil and is accelerated 
onto the target, electrode 3 by a cylindrica. 
anode 2 applied to the Wall of the tube . The 
electron beam from the gun 3 is also foculSSed by 
the coil 3 while deflecting coils, some of which 
are shown at 3 impart the line and frame 
scanning deflections to Said beam from the gun 
3, the electrons from the gun 8 being accelerated 
by a cylindrical anode A applied to the wall of 
the tube , as shown. 

the control electrode 6 as aforesaid is arranged 
to be biased by means of potential pulses in Such 
a manner that first blue electrons are released for 
a predetermined interval equal to the duration of 
a colour frame, these blue electrons being pro 
jected say onto the upper portion of the target 
5 and the charges produced by said electrons be 
ing stored by the target 5. Then the potential 
applied to control 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 5 for an interval of equal 
duration and during the projection of blue and 
green electrons onto the target 5 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 6 is again changed SO 
that it allows blue, green and red electrons to 
be released, these electrons being projected onto 
the upper portion of the target 5 during which 
period the lower portion of the target is Scanned 
by the beam of the gun 8 and so on, So that the 
Output of the tube derived from the Inultiplying 
electrodes 9 consists of three sets of Signals. The 
first set of signals is generated during one colour 
frame and is representative of the blue compo 
nent of the image, the next set of Signals is gen 
erated during the next colour frame and is rep 
resentative of the blue and green components 
of the irriage, whilst the third set of signals, which 
is generated during the following colour frame 
is representative of the blue, green and red coin 
ponents of the image, the said sets being gen 
erated in the same sequence during successive 
colour frames. 
Referring now to Figure 2 of the drawings, the 

signal 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 6, the construction of which is such 
that, the signals are passed in accordance With the 
phasing of the intervals in which they are genr 
eated to a transmitter or to a storage device 
8 or 8, or to a combination of them. 
The devices 8 and 9 may each comprise for 

example an electron discharge device having a 
target electrode which can store charges and 
which can be scanned on one side with a high 
velocity beam of electrons and on the other side 
with a low velocity bean of electrons. If with 
this arrangement, the first set of picture signals 
is caused to modulate the high velocity hearl of 
electrons in the device 3. during one colour frame, 
a positive charge image is produced on the stor 
ege electrode representative of said set of Sig 
als, and during the subsequent colour frame the 

signals are reproduced by scanning with the low 
velocity hearn of electrons so as to discharge the 
storage electrode, a signal plate being provided 
capacitatively with the storage electrode from 
which the reproduced signals are derived. The 
reproduced signals can then be combined on Op 
posite phase with the second set of signals in a 
Suitable amplifier the resultant of the combined 
signals being signals which are representative 
effectively only of the green electrons, the Sec 
ord set of signals being simultaneously caused 
to nodulate the high velocity beam of electrons in 
the device 3 so that after storage they can Sub 
sequently be combined in opposite phase with 
the third set of signals, so as to produce signals 
representative effectively only of red electrons. 
Alternatively the storage devices 8 and 9 may 
each comprise an electron discharge device hav- : 
ing a charge storage electrode provided at One 
side with a signal plate capacitatively a SSOciated 
with the storage electrode and at the other side 
with a control electrode in the form of a grid O' 
gri which is maintained at a uniform potential, it 
neans being provided for scanning the storage 
electrode with an unmodulated beam of elec 
trons from the side at which the grid is located. 
f, with this arrangement, the first set of Signals 

is applied to the signal plate of the device 8 dur 
ing one colour frame while the storage electrode 
is being scanned by said beam of electrons, a 
charge image will be produced in Said storage 
electrode representative of said first Set of Sig 
isls. 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 
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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 9 
whereby signals are obtained from the latter de 
vice which are representative predominantly 
of the red component of the Original image. 
The sequence of operation of the switching 

device S may be as follows: the first set of sig 
has is caused by the device 6 to be fed to the 
transmitter is during said first colour frane, 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 6 to the storage device 8 and also to the 
storage device 9 whilst the output of the device 
3 is fed to the transmitter 7. The output Sig 

nals from the device i8 will then be representa 
tive of the green component of the original image. 
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6 
unmixed with the blue component. Then the 
third set of signals is fed during said third colour 
frame to the storage device 9, the output Sig 
nais 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 i3 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 , whilst the signals representative 
of the green and red components of the Original 
in age are derived from the storage devices 8 
and 9, it will of course be necessary to employ 
Suitable amplifying or attenuating means in the 
channels feeding the transmitter 7 and the de 
vices 8 and is so that the respective signal 
annplitudes are effectively proportional to the 
original signals derived from the device shown in 
Fig. i. These amplifying or attenuating means 
can also be used to correct if required the colour 
response of the photo-electric cathode 2. It is 
possible that imperfect signals will be derived 
from the devices 8 and 9 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 a serious disadvantage. 
The type of discharge device shown in Figui'8 

1 is usually operated with cathode potential sta 
bilisation; that is to say, the target 5 is dis 
charged with a low Veiocity beam of electrons 
from the gun 8. With this inode 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 sufficient Velocity to release 
Secondary electrons, these secondary electrons 
being absorbed by the electrode . 
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 devices Wherein the elec 
tion irage from the photo-cathode 2 is projected 
With a low velocity 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. so as 
to for in a negative charge image on the target 5, 
and Wherein a control electrode in the form of a 
fresh is disposed immediately in front of the 
Scaniled Side of the target 5. Potential differ 
ences are thus Set up between the elemental areas 
of the target 5 and the control electrode in de 
pendence upon said negative charge image, the 
control electrode being maintained at a constant 
potential. One proposed form of device of this 
kind is described in United States patent applica 
tion Serial No. 792,576, and according thereto 
the target 5 is scanned by means of a beam of 
electrons of Sufficient velocity to release second 
ary electrons from the target 5. The electrons: 
released from the target S escape through the 
control electrode and are utilised for generating 
electrical signals by directing them to an electron 
multiplier, the number of electrons which escape 
from each elemental area being dependent upon 
the potential difference established, as aforesaid, 
between the respective elemental area and the 
control electrode. In 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 3 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 2 and pass through the grid 6 before im 
pinging on the target 5 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 8 and 9 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 electron 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 2 of Figure 1 can be 
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 can 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 been 
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 
ing suitable rectangular potential pulses to the 
photo-electric cathode 2 and the grid 6 of Fig 
ure 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 a, a blue electron 
image is focussed onto the upper portion of the 
tal'get 5 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 off 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 So as to form 
a positive charge image, the charges resulting 
from the blue components effectively cancelling 
and leaving a charge image corresponding only 
to green electrons. This Step is shown at d. 
Then blue and green electrons 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 green 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 8 is SO phased that the beam 8lways Scans 
the charge inhage stored during the previous 
colour frame. Thus, during the Sequences c and 
d the beam is caused to Scan the portion of the 
target upon Which the blue image is formed at a 
in Figure 4 and during the Sequences e and f the 
beam is caused to Scan the green image at d in 
Figule 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 

5 images onto the target electrode at a high fre 
quency instead of projecting them separately 
each for a duration of half a colour field. 
In addition, the apparatus illustrated can be 

Operated in such way that interlaced Scanning is 
effected. In that case, each complete scanning 
raster traced by the beam on the target 5 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 5, or vice versa, in the vertical di 
rection by half the vertical displacement which 
the Scanning bean undergoes during a line 
périod, 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 
Sane result can be achieved by relatively dis 
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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 interace therewith and, in order to 
remove the charges stored in the gaps between 
the lines of each sequence, the scanning beam 
can be caused to 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 exaltaple by applying positive poten 
tial pulses to the modulating electrode of the gun. 
8. Simultaneously, the signal output may be 
Suppressed in the amplifier or in the electron 
multiplier during the line return times. The 
discharge of the gaps can also be assisted by 
slightly defocussing the beam during the line 
return times and simultaneously Superimposing 
rectangular pulses of line frequency on the ver 
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tical scanning waveform so that the beam, during 
the line return times, is shifted slightly back 
Wards in the vertical direction. 
Instead of applying pulses to the cathode 2 

and grid. S as aforesaid, the changeover required 
to afford the positive and negative charge images 
may be effected by means of a grid 2, as shown 
in Figure 5, this grid being arranged in front of 
the target 5 and having Suitable potential pulses 
applied to it. In order to avoid a pickup effect 
On that half of the target which is being Scanned, 
it may be advantageous to divide the grid 2: into 
upper and lower portions and merely to apply 
pulses to that portion of the grid which covers 
that part of the target electrode which is not being scanned. 

Figure 6 of the drawings illustrates a further 
embodiment of the invention. As shown in this 
figure there is disposed at the end of the en 
velope a transparent conducting control elec 
trode 22, then a grid electrode 23 having formed 
On its side facing the electrode 22 a photo-elec 
tric layer and between the grid 23 and the target 
5 is disposed a control electrode 24 also in the 
form of a grid, of high transmission ratio. By 
Suitably adjusting the potentials applied in op 
eration to the electrodes 22, 23 and 24 it is pos 
sible to form on the target electrode 5 charge 
images representative only of blue, green and red electrons. 
ASSunning that the maximum emission energies 

of red, green and blue electrons are a, b and c 
election Wolts respectively, where G is smaller 
than b and b is smaller than c, then 
the potential applied to the electrode 22 is 
imaintained in sequence for each colour field 
at -C volts, -b volts and -a volts respectively, 
and the potential of the electrode 24 is main 
tained in Siimilar sequence at -b volts, -a, volts 
and Zero Wolts. When the potential of the elec 
trode 22 is -c volts and the potential of the elec 
trode 24 is - volts, cannot collect any of the 
released electrons so that the released electrons 
paSS through the grid 23, and red and green elec 
trons are then repelled by the electrode 243 and 
caused to return to the electrode 23, blue elec 
trons being however permitted to pass through 
the interstices of the electrode 25 to the target 
5. When the potential of the electrode 22 is -b 
volts, and the potential of the electrode 25 is -a; i. 
volts, blue electrons are collected by the elec 
trode 22 while red and green electrons pass 
through the electrode 23, red electrons being 
finally reflected to the electrode 23 by the elec 
trode 24 while the green electrons pass to the 
target 5. When the potential of the electrode 22 
is -o volts and the potential of the electrode 24 
is zero volts, then illue and green electrons are 
collected by the electrode 22 and only red elec 
trons pass through the electroge 3 and no elec 
trons are refected to the electrode 23 by the 
electrode 28, in this Way, red, green and blue 
electron images are formed in Sequence oil the 
target electrode 5. By applying suitable poten 
tial pulses to the deflecting coils in timed 
relationship with the change of potentials on the 
electrodes 22 and 28, a red image can be for Yed 
on the lower portion of the target , then a green 
image on the middle portion of the target 
and then a blue innage on the Upper portion of 
the target 5. The red image is arranged to he 
scanned by the beam from the gun 8 whilst the 
green image is being applied to the middle por 
tion of the target, and So on. 
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Combined as shown in Figure. For example, a 
Inesh 25 of aluminium may be provided which is 
insulated by the provision of an anodised layer 
33, the right-hand side of the mesh 25, as shown 
in Figure, being Suitably apped. So that, it is not 
Covered by the layer 2 and on the left-hand side 
of the nesh 35 there is provided a sputtered or 
evaporated netal layer 2, which replaces the 
electrode 25, whilst the right-hand side of the 
iikesh. 3 is provided with a photo-electric layer 
33 Which replaces the electrode 23. The elec 
1') des 2 and 3 are thus shown facing the op 
29site direction from that in Figure 6. 
Alth fough the invention has baen described as 

applied to several kinds of electron discharge de 
Vices it, Will be understood that the invention is 
not linited in its use to electron discharge de 
Vices of the kinds described as it can be applied 
to 3.Iny Suitable device Such as has been proposed 
for generating television signals, such as the so 
called inage dissector's or electron discharge de 
vices in which the optical image projected onto a 
target electrode is converted into an electron 
Stear by Scanning a photo-electric cathode with 
a light Spot So as to derive from the photo-elec 
tiric cathode 2, bean of electros which scans said target. 
We cairn: 
1. 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 to light images of 
mixed colours, means for establishing a potential 
field for differentially controlling the elections 
released by a light image from said photosensitiye 
Surface in dependence upon the energies of said 
electrons, and means for generating from Said 
differentially controlled electrons picture signals 
representative of different colour components of a light image. 

2. 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 to light images of 

; nixed colours, means for separating electrons re 
leased by a light inage from said photo-electri 
cally Sensitive surface, in dependence upon their 
energies, into one group containing electrons 
released with emission energies exceeding one 
level and a second group containing electrons re 
leased With emission energies exceeding another 
and lower level but not exceeding said first level, 
and means for generating from said groups of 
electrons one set of picture signals representative 
of components of Said light image of a first colour 
and a second set of picture signals representative 
of coinponents of Said light image of a second Cour. 

3. In apparatus for generating picture signals 
for colour television according to claim 2, Said 
tube having means for generating one set of pic 
ture signals from said first group of electrons, 
iileans for generating further signals from said 
Second group of elections, and means for con 
bining said further signals with said first set of 
picture signals in phase opposition to generate 
thereby said Second set of signals. 

4. In apparatus for generating picture signals 
for colour television according to claim 2, said 
tube having a charge storage electrode, means for 
Causing Said groups of electrons to produce Super 
imposed charge images of opposing polarity on 
said charge storage electrode to effectively bal 
ance out charges representative of electrons hav If desired, the grid electrodes 23 and 24 may be 75 ing enission energies exceeding said first level 
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components from the resultant charge image, and 
means for generating picture signals from the re 
sultant charge image to generate thereby said 
Second Set 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 a light image from said photo-electri 
cally sensitive surface, in dependence upon their 
energies, into one group containing electrons re 
leased with emission energies exceeding one level 
and a second group containing electrons released 
With emission energies exceeding another aid 
lower level but not exceeding said first level, 
means for generating one set of picture signals 
representative of components of said light image 
of a first colour from Said first group of electrons 
and for generating a second set of picture signals 
representative of said light image of a 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 
level at said other intervals. 7. 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 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 con 
taining electrons released with different energies, 
a charge storage electrode, means for directing 
Said groups of electrons alternately to different 
portions of Said charge storage electrode to pro 
duce charge innages 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. 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 to a light image of 
mixed colours, potential-operated means for dif 
ferentially controlling electrons released 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 a 
Second group containing electrons of different 
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energies, and means for sequentially generating 
from Said groups of electrons one set of picture 
signals representative of a first colour compo 
inent of a light image and a second set of picture 
Signals representative of a different colour con 
ponent of the light image. 9. In apparatus for generating picture signals 
for colour television according to claim 8, said 
potential-operated means comprising a controi 
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 color television, an electron discharge pick-up tube comprising a photo-electrically sensitized 
Surface arranged for exposui?e to a light in age of 
mixed colors, naeans for controlling the path of 
the electrons released from said surface by a light image-independence upon the energies of 
the released electrons, and means for generating 
from the controlled electrons picture signals rep 
resentative of different color components of a 
light image to which said surface is exposed. 11. In apparatus for generating picture signals 
for color television, an electron discharge pick up tube having a photo-electrically sensitive sur 
face arranged for exposure to light images of 
mixed colors, means for separating electrons re 
leased from said surface by a light image in de 
pendence upon the energies of said electrons into 
groups containing electrons with energies in dif 
ferent energy ranges, and means for generating 
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 to light, images of 
mixed colors, electrode means effective in the 
path of electrons released by a light image from 
Said Surface, means for applying potentials to 
said electrode means during one set of periodic 
intervals to Separate electrons with emission e 
ergies in one energy range from electrons re 
leased by a light image from said surface, means 
for applying different potentials to said electrode 
inheans during another set of intervals inter. 
calated with said first set to separate electrons 
With emission energies in a different energy 
range from electrons released by a light image 
from Said surface, and means for generating pic 
ture signals representative of different color corn 
ponents of Said light image from the electrong 
Separated during said different sets of intervals. 

HANS GERHARD LUBSZYNSKI. 
REGINALD SIDNEY WEBLEY. 
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