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The present invention relates to television re 
ceiving systems of the type in which the various 
elements of the receiving screen are rendered 
luminous by the action of one or more commuta 
tors. 
Many forms of Such receivers have been pro 

posed. For example it has been proposed to use 
a bank of Small lamps each of which is in gal 
vanic connection with one contact of a commu 
tator and Which are rendered operative One after 
the other by applying to each of them in turn 
by the armature of the commutator a voltage 
modulated in intensity in accordance with the 
received picture signals. Such Systems are quite 
unsuitable for high definition television owing to 
the large number of lamps and commutator Con 
tacts which are necessary, and in order to reduce 
the latter number it has been proposed to use 
two commutators Connected in Series. With the 
lamps and the Voltage source, one commutator 
containing a number of contacts equal to the 
number of picture lines and Operating at frame 
frequency, and the other commutator containing 
a number of contacts equal to the number of 
picture elements in a picture line and operating 
at line frequency. Even with this arrangement 
the number of lamps is still equal to the desired 
number of picture elements, and the apparatus 
is still further complicated by the necessity of 
providing a separate unidirectional conducting 
device in series with each lamp to prevent the 
current flowing in the undesired shunt circuits 
which are set up. 
The expense involved in providing the 200,000 

separate lamps, and associated equipment, which 
would be necessary for high definition television, 
is not the only difficulty to be encountered in such 
proposals. Provision must be made for ensuring 
that the characteristic of each lamp is approxi 
mately the same, so that a given signal Voltage 
applied to any lamp will give the same luminous 
output. This would seem to necessitate the pro 
vision of a separate adjustment for each lamp, 
for even if the lamps themselves could be manu 
factured to the necessary high standard of uni 
formity, slight differences in the characteristics 
of the conducting paths to the lamps and of other 
associated equipment would seem to be inevitable. 
The prospect of having to make 200,000 separate 
adjustments to such apparatus reduces its prac 
tical value very considerably. r 

It is an object of the present invention to pro 
vide a television receiver of the type described 
which can be used for high definition reception, 
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and in which the cost and complexity of the 
above mentioned systems is avoided. 
According to the present invention there is 

provided a television receiver comprising a plu 
rality of long evacuated tubes, Said tubes being 
arranged vertically in one plane in close proX 
imity to one another, a set of elongated electrodes 
for each tube arranged parallel to the axis there 
of, the electrodes comprising a source of elec 
trons, a control electrode and an anode. There 
is also provided an elongated fluorescent layer 
for each tube to receive the electrons from the 
Source of electrons, and a line frequency come 
mutator in operative connection with the control 
electrodes of the tubes, a picture signal receiver 
for applying picture signals to the armature of 
the line frequency commutator, and a frame fre 
quency commutator for controlling all of the 
tubes simultaneously the incidence of said elec 
trons on the fluorescent layer from point to 
point along the length of each tube. 
In the case where the source of electrons is 

thermionic, there are preferably provided a Se 
ries of horizontal magnetic controlling members 
which are energised by the frame frequency com 
mutator in turn. The arrangement is then made 
such that in each tube electrons can only reach 
the fluorescent layer where the corresponding 
magnetic member is energised, the electrons in 
the remainder of the tube being deflected a Way 
from the fluorescent layer on to the anode. 
The source of electrons may be photo-emissive, 

and in this case the frame frequency commutator 
may comprise means such as a mirror drum and 
co-operating optical System for SWeeping a hori 
Zontal strip of light in the vertical direction down 
all the tubes simultaneously. Electrons are emit 
ted in each tube only at the point where the 
strip of light falls on the photo-emissive cath 
Ode. 
A certain storage effect can be attained by ar 

ranging that the control of the Vertical Columns 
persist for a short length of time which must 
not be greater than the line duration period. 
The electrons can then reach the picture area, 
at the many crossing points of the Simultaneous 
ly controlled vertical columns with a single con 
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trolled horizontal line. 
The term 'commutator' is intended to include 

not only mechanical devices in Which an arma 
ture moves over fixed contacts, but also elec 
tronic devices in which the armature is consti 
tuted by an electron beam, and optical devices 
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in which it is constituted by a light beam. In 
the latter case the usual fixed contacts are re 







4. 
in electrical connection with the armature of 
said frame frequency commutator. 

7. A television receiver comprising a plurality 
of long evacuated tubes, said tubes being ar 
ranged vertically in one plane in close proximity 
to one another, a set of elongated electrodes for 
each tube arranged parallel to the axis thereof, 
said electrodes comprising a source of electrons, 
a control electrode and an anode, an elongated 
fluorescent layer for each tube adapted to receive 
such electrons from said source that pass said 
control electrode and anode, an evacuated ex 
tension for each tube, said extension being pro 
vided with a photo-electric cathode, a control 
grid and an anode, said anode being capable of a 
high secondary electron emission and being 1n 
electrical connection with the control electrode 
of said tube, a plurality of magnetic controlling 
members arranged horizontally and externally 
of said tubes, means for developing a light beam, 
means for periodically sweeping said light beam 
over said photo-electric cathodes at the line Scan 
ning frequency, a picture signal receiver electri 
cally connected to the control grid of said exten 
sions, a frame frequency commutator in opera 
tive connection with said magnetic controlling 
members and a source of electrical current in 
electrical connection with the armature of Said 
frame frequency commutator. 

8. A television receiver comprising a plurality 
of long evacuated tubes, said tubes being ar 
ranged vertically in one plane in close proximity 
to one another, a set of elongated electrodes for 
each tube arranged parallel to the axis thereof, 
said electrodes comprising a Source of electrons, 
a control electrode and an anode, an elongated 
fluorescent layer for each tube adapted to re 
ceive such electrons from said source that pass 
said control electrode and anode, an evacuated 
extension for each tube, said extension being pro 
vided with a cathode, control grid and anode, said 
anode being in electrical connection with the 
control electrode of said tube, a plurality of mag 
netic controlling members arranged horizontally 
and externally of said tubes, a cathode ray tube 
constituting a line frequency commutator, a 
source of cathode rays for said tube, a series of 
commutator contacts and means for deflecting 
said cathode rays over said contacts, a frame 
frequency commutator in Operative connection 
with said magnetic controlling members, a pic 
ture Signal receiver in electrical connection. With 
the cathode ray tube of said line frequency com 
mutator and a source of electrical current in elec 
trical connection with the arnature of Said frame 
frequency commutator. 

9. A television receiver comprising a plurality 
of long evacuated tubes arranged side by side in 
one plane, and having their length extending in 
the frame Scanning direction, and within each 
tube and extending along the length thereof, a 
cathode, a control electrode and a fluorescent 
screen; a line frequency commutator comprising 
a plurality of photo-electric cathodes, an anode 
associated with each cathode to receive electrons 
therefron, means for Sweeping a light beam over 
each cathode in turn to cause the emission of 
electrons therefron and to produce a voltage 
change on said anodes, means for controlling 
said voltage changes in accordance with received 
television signals; and means for applying said 
voltage changes to said control electrodes, where 
by each control electrode receives in turn a volt 
age such as to permit the passage of electrons 
to said fluorescent Screen to an extent dependent 

5 

O 

20 

30 

3. 5 

40 

5 5 

60 

70 

75 

2,313,286 
upon said received television signals, magnetic 
controlling means for permitting the passage of 
electrons to said fluorescent screen in a part only, 
at any instant, of the length of said tubes, and a 
frame frequency commutator for energising said 
controlling means. 

10. A television receiver comprising a plurality 
of long evacuated tubes arranged side by side 
in one plane, and having their length extending 
in the frame Scanning direction, and within each 
tube and extending along the length thereof, a 
cathode, a control electrode and a fluorescent 
Screen; a line frequency commutator for apply 
ing to each control electrode in turn a voltage 
Such as to permit the passage of electrons to said 
fluorescent Screen to an extent dependent upon 
received television signals; a plurality of magnet 
ic controlling members situated at right angles 
to and externally of said tubes for controlling the 
paSSage of electrons to said fluorescent screen in 
different portions of all the tubes, and a frame 
commutator for energising said magnetic con 
trolling members in turn. 

11. A television receiver according to claim 10 
Wherein said magnetic controlling members com 
prise a plurality of wires connected to said frame 
frequency commutator so as to be energised in 
turn thereby. 

12. A television receiver according to claim 10 
wherein said magnetic controlling members com 
prise a plurality of magnetic cores having pole 
pieces which extend over the whole of the pic 
ture area, in the frame scanning direction, and 
are separated in the line scanning direction by an 
amount not exceeding the width of a picture line, 
and an energising winding for each of said cores, 
Said windings being connected to said frame fre 
quency commutator so as to be energised in turn 
thereby. 

13. A television receiver comprising a plurality 
of long evacuated tubes arranged side by side in 
One plane, and having their length extending 
in the frame scanning direction, and within each 
tube and extending along the length thereof, a 
cathode, a control electrode and a fluorescent 
Screen; an extension for each tube, and within 
Said extension an anode connected to said control 
electrode and a cathode; line commutating means 
for permitting the passage of electrons from said 
cathode to said anode in each tube in turn and 
control means for rendering the extent of said 
passage of electrons dependent upon received 
television signals, whereby each control electrode 
receives in turn a voltage such as to permit the 
paSSage of electrons to said fluorescent screen to 
an extent dependent upon said received signals; 
magnetic controlling means for permitting the 
passage of electrons to said fluorescent screen in 
part only, at any instant, of the length of said 
tubes, and a frame frequency commutator for 
energizing said controlling means. 

14. A television receiver according to claim 13 
wherein the cathode in each of said extensions is 
photo-electric and the anode in each of said ex 
tensions is highly emissive of secondary electrons; 
and Said line commutating means comprise means 
for Sweeping a light beam over said photo-electric 
Cathodes in turn and said controlling means con 
prise means for modulating said light beam with 
said received television signals. 

15. A television receiver according to claim 13 
wherein the cathode in each of said extensions is 
photo-electric and the anode in each of said ex 
tensions is highly emissive of secondary electrons; 
wherein said line commutating means comprise 
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means for sweeping a light beam over said photo 
electric cathodes in turn, to cause an emission of 
electrons from each in turn; and Wherein said 
controlling means comprise a control electrode in 
each extension and means for feeding said re 
Ceived television Signals to all said Control elec 
trodes simultaneously. 

16. A television receiver comprising a plurality 
of long evacuated tubes, said tubes being ar 
ranged vertically in one plane in close proximity 
to One another, a set of elongated electrodes for 
each tube arranged parallel to the axis thereof, 
Said electrodes comprising a Source of electrons, 
a control electrode and an anode, an elongated 
fluorescent layer for each tube for receiving such 
electrons from said source, a line frequency com 
mutator in operative connection with the control 
electrodes of said tubes, a picture signal receiver 
for applying picture signals to the arnature of 
said line frequency commutator, magnetic con 
trolling means for controlling in all said tubes 
simultaneously the incidence of electrons on said 
fluorescent layer from point to point along the 
length of each tube, and a frame frequency com 
mutator for energising said control means, where 
in said control means comprise a plurality of 
horizontally arranged magnetic controlling mem 
bers placed externally of said tubes and Said 
frame frequency commutator is adapted to ener 
gise Said members in turn. 

17. A television receiver comprising a plurality 
of long evacuated tubes arranged side by side in 
one plane, and having their length extending in 
the frame scanning direction, and within each 
tube and extending along the length thereof, a 
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Cathode, a control electrode and a fluorescent 
screen; an extension for each tube, and within 
said extension an anode connected to said control 
electrode and a photo-electric Cathode; an optical 
line Commutator comprising means for SWeeping 
a light beam at line frequency Over said photo 
electric cathodes in turn to release electrons 
therefrom and to generate charges on Said anodes 
of said extensions; a picture signal receiver and 
electrical means in connection thereWith for Con 
trolling the number of electrons reaching said 
anodes of said extensions in accordance With 
received picture signals, whereby each control 
electrode of said tubes receives in turn a Voltage 
such as to permit the passage of electrons to Said 
fluorescent Screen to an extent dependent upon 
said received signals; magnetic controlling means 
for permitting the passage of electrons to said 
fluorescent screen in part only, at any instant, of 
the length of said tubes, and a frame frequency 
commutator for energising said controlling means. 

18. A television receiver according to claim 13 
wherein the cathode in each of Said extensions is 
thermo-emissive, and said line Commutating 
means comprise a cathode ray tube having a 
plurality of contacts arranged to be commutated 
by the cathode ray beam; wherein there is pro 
vided a control grid within each of Said exten 
sions, each control grid being connected to one 
of said contacts; and wherein said controlling 
means comprise means for modulating Said 
cathode ray beam in accordance with Said re 
ceived television signals. 
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