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4 Claims. 

A known form of cathode ray tube comprises 
a glass envelope in the form of a cylinder flaring 
Out into a frusto-conical bulb, the inner face of 
the end wall of the bulb being coated with a sub 
stance, such as willemite or calcium tungstate, 
which becomes fluorescent under bombardment 
by the cathode ray. Within the envelope are 
arranged, in the order mentioned, a hot emitting 
cathode surrounded by an open-ended metal cyl 
inder, one or more anodes each in the form of 
a centrally apertured disc, a pair of "horizontal' 
and a pair of “vertical' deflecting plates. 

Focussing of the ray on the fluorescent screen 
is achieved by suitably adjusting the relative 
positions and potentials of these electrodes, and 
hitherto great difficulty has been experienced in 
reducing the size of the fluorescent spot on the 
screen to that required for Such purposes as high 
definition television. 

It is an object of the present invention to pro 
vide means whereby the cathode ray may be 
more accurately and finely focussed upon the 
screen, giving at the same time an increased 
light intensity. 
With this end in view, and in accordance With 

the invention, the plates of each of the hori 
zontal and vertical deflecting pairs of plates are 
coated on their adjacent faces with a substance 
such as an alkali metal oxide or iodide for ex 
ample, strontium-oxide, barium-Oxide, lime, 
iodide of calcium, calcium fluoride or caesium, 
which are known to emit electrons easily when 
even slightly heated. Preferably the plates of 
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each of said pairs are parallel over a minor por 
tion of their axial length nearer the cathode and 
diverge outwardly from the cathode over a major 
portion farther from the cathode. 
By 'axis of the tube' is meant a line coinci 

dent with the centre-line of the beam of rays 
passing through the tube. 
A preferred form of the invention will now be 

described with reference to the accompanying 
drawing, which is a perspective view of the elec 
trodes of a cathode ray tube constructed in ac 
cordance with the invention. 
A cathode ray tube comprises a cathode , a 

Wehnelt cylinder 2 surrounding the cathode, a 
first anode 3 in the form of a centrally apertured 
disc, a second and similar anode 4, a pair of 
"vertical' deflecting plates 5 and 6 and a pair 
of 'horizontal' deflecting plates 7 and 8. The 
two pairs of plates 5, 6 and 7, 8 are termed 'ver 
tical' and "horizontal' deflecting plates respec 
tively, since they operate to deflect the ray in the 
vertical and horizontal planes respectively. 

(C. 250-27.5) 
The vertical plate 7 is earthed and the vertical 

deflecting potentials are applied between the 
plates 8 and 7. The horizontal plate 5 is main 
tained at 200 volts negative with respect to plate 
7, and the horizontal deflecting potentials are 5 
applied between the plates 5 and 6. The second 
anode 4, the first anode 3, the Wehnelt cylinder 
2 and the cathode are maintained respectively 
at the following negative potentials with respect 
to the plate 7: 600 volts, 1200 volts, 1435 volts 
and 1400 voltS. 
Adjacent faces of the plates 7, 8, and 5, 6, are 

coated with a substance, such as potassium or 
strontium oxide or caesium which emits electrons 
freely when a current is passed through the tube 
and these plates are slightly heated. Preferably 
a current of 5 to 20 milli-amperes is passed to 
these plates which then become slightly heated. 
Each pair may consist of parallel rectangular 
plates or, as shown, each plate such as 5 may be 
formed from a rectangular plate bent along a 
line 9 which is perpendicular to the tube axis f. 
The distance , 2 is about 4 of the axial 
length of the plate 5. The plates of each pair 
are bent outwardly and disposed symmetrically 
about the axis 0. 

It is found that by coating the plates as de 
Scribed, a Sharply focussed and very small fluo 
rescent spot can be produced on the screen, the 
focussing effect being increased by inclining the 
plates as shown in the drawing. 
The same effect is obtained with soft tubes 

containing a rare gas Such as argon, neon, helium 
or a gas of low molecular weight such as hy 
drogen. 
The relative potentials of the various electrodes 

may be varied considerably from those quoted 
above. 
The adjacent faces of the plates of each pair 

7, 8 and 5, 6 may be coated either all over or, 
as shown, only upon the divergent portions. 

I claim:- 
1. A cathode ray tube comprising a cathode, 

an anode, a pair of vertical deflecting plates and 
a pair of horizontal deflecting plates, the plates 
of each of Said pairs being coated, on their adja 
cent sides, with an electron emitting substance. 

2. A cathode ray tube comprising a cathode, 
an anode, a pair of vertical deflecting plates and 
a pair of horizontal deflecting plates, the plates 
of each of said pairs being coated, on their ad 
jacent sides, with an electron emitting substance 
selected from strontium oxide, barium oxide, 
line, calcium iodide, calcium fluoride and cae 
sium. 
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3. A cathode ray tube comprising a cathode, 

an anode, a pair of vertical deflecting plates and 
a pair of horizontal deflecting plates, the plates 
of each pair being parallel over a minor portion 
of their axial length nearer the cathode, diverg 
ing outwardly from the cathode over the remain 
ing major portion further from the Cathode and 
being coated on their adjacent faces with an 
electron emitting substance. 

4. A cathode ray tube comprising a cathode, 
an anode, a pair of vertical deflecting plates and 

2,082,588 
a pair of horizontal deflecting plates, the plates 
of each pair being parallel over a minor portion. 
of their axial length nearer the cathode diverg 
ing outwardly from the cathode over the remain 
ing major portion further from the cathode and 
being coated on the outwardly divergent por-e 
tions of their adjacent faces with an electron 
emitting substance. 
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