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9. Claims. 

This invention relates to cathode ray tubes 
suitable for use for television and similar oscillo 
graph purposes and wherein the cathode ray 
beam is required to be brought to a sharply 
focussed Spot which is as Small as possible. The 
invention has for its general object to provide 
an improved focussing electrode arrangement. 

It is common in gas-filled cathode ray tubes 
to Supplement the focussing action of the gas 
filling by electrostatic means and a usual ar 
rangement of Such electrostatic means comprises 
a Wehnelt cylinder which surrounds the cathode 
and has at or near its outer end, i. e. the end 
farthest away from the cathode in the direction 
of the cathode ray stream, an apertured anode 
electrode. A common arrangement is one where 
in the apertured anode is a dished disc arranged 
at the outer end of the cylinder and at right 
angles to the axis thereof, the cylinder being con 
centric with and surrounding the cathode. 

It has been found highly desirable for practi 
cal reasons to provide an insulator for centering 
the cathode (whether the cathode be of the indi 
rectly heated or of the filamentary type) and the 
introduction of such an insulator leads to diffi 
culties which are not at first sight obvious. The 
need for a Centering insulator arises in the case 
of an indirectly heated cathode mainly owing to 
the fragility of the heater coating while in the 
case of a filamentary cathode this need arises 
mainly owing to the likelihood of a filament to 
Vibrate or otherwise move its position. If, how 
ever, a centering insulator or insulators be pro 
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Vided in most known arrangements the accumu 
lation of charges thereon tends to cause serious 
loSS of focus especially where a negatively biased 
Wehnelt cylinder is employed, and accordingly 
Where such a centering insulator has been em 
ployed hitherto the Wehnelt cylinder has been 
positively biased-a, somewhat troublesome ar 
rangement inter alia because it prevents the cyl 
inder bias from being obtained by means of a 
Self-biasing resistance in the cathode circiut. 
Again, where a negatively biased Wehnelt cyl 

inder is used for focussing purposes, it has been 
found that for accurate focussing the distance a 
between the effective point of emission of elec 
trons from the cathode and the outer end of the 
Wehnelt cylinder should be co-related to the 
diameter b. of the Wehnelt cylinder. The actual 
co-relation to be adopted in any case depends 
upon the diameter of the Wehnelt cylinder and 
on the general geometry of the tube and its elec 
trodes. In general, with a negative Wehnelt cyl 
inder a should not exceed somewhere about Ab 

(C. 250-162) 
though in some cases actually tested optimum 
results have been obtained with as .68b. HOW 
ever, since in any given case with a negative 
Wehnelt cylinder there is some fraction of b 
which a must not exceed for best results, obvious 
ly the requirements for accurate centering be 
come more Stringent as the distance d is de 
creased. Similarly for positively biased focussing 
cylinders the distance a should not be less than 
Some fraction of the internal diameter of the cyl 
inder-generally about one half. 
Another defect which arises with known cath 

Ode ray tube arrangements comprising only a 
Wehnelt cylinder and an apertured anode is that 
the gas pressure in the tube must be made ob 
jectionably high if satisfactory focussing is to be 
Obtained, 
The object of the present invention is to pro 

vide an improved focussing arrangement where 
in the above difficulties and disadvantages are all 
avoided and wherein a reasonably low gas pres 
Sure may be used in conjunction with a Wehnelt 
cylinder which may be either negatively or posi 
tively biased in relation to the cathode or be at 
cathode potential. In carrying out the invention 
a Wehnelt cylinder can be dispensed with alto 
gether and Satisfactory focussing can be obtained 
With the aid merely of disc-like electrodes. The 
invention has been found to be applicable not 
Only to gas filled tubes but also to so-called 
"hard' cathode ray tubes. 
According to this invention the cathode of a 

cathode ray tube is held accurately in its desired 
position by means of a centering insulator or in 
Sulators and between this insulator or insulators 
and the effective point of emergence of electrons 
is arranged a disc-like electrode which operates 
as a focussing device. Preferably the disc-like 
electrode is in contact with the centering insu 
lator and is at cathode potential. 
The invention is illustrated in the accompany 

ing schematic sectional drawing of which: 
Fig. 1 shows an electron gun embodying my 

invention; 
Fig. 2 shows a modification of the electrode 

structure; 
Fig. 3 shows a further modification; and 
Fig. 4 shows yet a further modification of my 

invention. 
Referring to Figure 1 a cathode ray tube (not 

shown as a whole) has a cathode f which pro 
jects through a central aperture 2 in a mica, 
Steatite, or other centering insulator 3 of disc 
like form and which is mounted upon rods 4 of 
the usual supporting frame of the “electron gun' 
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assembly of the tube. The cathode also projects 
through a central aperture 5 in a shield or focus 
sing disc 6 which lies against and in contact with 
the insulator disc 3 and is on the side thereof ad 
jacent the “tip” of the cathode. This shield or 
focussing disc may be either positively or nega 
tively biased but is preferably directly connected 
inside the tube to the cathode as shown. The 
Shield or focussing disc is of somewhat smaller 
diameter than the internal diameter of a Weh 
nelt cylinder 7 which is arranged concentrically 
about the cathode, one end of the Wehnelt cylin 
der lying approximately in the same plane as the 
shield or focussing disc 6. This Wehnelt cylin 
der is carried by supporting rods (not shown) 
as in the usual way, and its outer end projects 
into a dished-disc-like apertured anode 8 also 
as in the usual Way. In the case of a cathode ray 
tube for television reception purposes a fluores 
cent screen (not shown) is provided at the far 
end of the tube envelope. The Wehnelt cylinder 
may be either negatively or positively biased ac 
cording to the particular spacing of the electrodes 
employed and the aforesaid distance a may be 
made as much as three-quarters of the internal 
diameter of the Wehnelt cylinder and satisfactory 
focussing finay still be obtained with these dimen 
sions even with a negatively biased cylinder. The 
focussing disc or shield substantially assists fo 
cussing action and enables a quite small gas fill 
ing to be used with satisfactory results. Further 
more with the System shown a large cathode ray 
nean current may be obtained. 
In another embodiment of the invention shown 

in Fig. 4 the embodiment of Figure 1 is modified 
by dispensing with the Wehnelt cylinder and 
the single apertured disc anode 8 and employing 
instead two or more disc or similar anodes 23 and 
25 in conjunction with a suitable control elec 
trode 23, said anodes being, of course, arranged at 
right angles to the mean direction of the cathode 
ray bean and With their apertures in said mean 
direction, Said anodes being one behind the other 
across the path of the beam. 

In the modification shown in Figure 2 the 
shield electrode 6, which is again connected to 
the cathode, is mounted on a mica, or other suit 
able insulating disc 9 which is carried in a pe 
ripheral groove formed in the Wehnelt cylinder 
... If, instead of using an indirectly heated cath 
ode it were preferred to employ a filament, the 
construction of Figure 2 should be modified in 
Such manner as to allow the tip of the filament 
to project through the disc S without touching 
it, Support for the filament being given by the 
nica, or other insulating disc 9 and not by the 
insulator 3. 

Figure 3 shows a further modification suitable 
for a hard cathode ray tube. Here again the 
cathode f is centered by an insulating disc 3 
with an apertured shield disc 6. In Figure 3 
additional insulating discs 9, , are shown for 
Supporting the rest of the electron gun system. 
Suitable practical values of dimensions are: 
length of cathode structure .625', diameter of 
cathodestructure .050', thickness of cathode ma 
terial in the end of the cathode structure .005'', 
dimensions a, b, c, d, e, and f, .020', .050', .070'', 
..100', .030' and .800' respectively. 

2,153,228 
Having now particularly described and ascer 

tained the nature of my said invention and in 
What manner the same is to be performed. I de 
clare that What I claim is:- 

1. A cathode ray tube comprising a symmetri 
cal positioning planar insulator, a cathode pro 
jecting through and beyond the insulator and 
Supported only therefrom, a Symmetrical elec 
trode positioned upon said insulator, said elec 
trode Serving as a focusing member, and means 
for electrically connecting said electrode to said 
Cathode. 

2. A cathode ray tube comprising a cathode, 
an annular cylindrical electrode surrounding said 
cathode, a positioning insulator supporting said 
cathode co-axially with said electrode, a disk elec 
trode mounted on said insulator, and means di 
rectly connecting said last named electrode to 
the cathode. 

3. A cathode ray tube comprising a cathode, 
an annular cylindrical electrode surrounding said 
cathode, a positioning insulator, supporting said 
Cathode co-axially with said electrode, a disk 
electrode mounted on said insulator, and a direct 
metallic connection within the tube from said 
disk electrode to said cathode. 

4. A cathode ray tube comprising a position 
ing insulator, a cathode projecting through and 
beyond the insulator and supported only there 
from, and conducting means upon the insulator 
for preventing the accumulation of charges upon 
the insulator. 

5. A cathode ray tube comprising a position 
ing insulator, a cathode projecting through and 
beyond the insulator and supported only there 
from, and an electrostatic shield in contact with 
the insulator for preventing the accumulation 
of charges upon the insulator. 

6. A cathode ray tube comprising a symmetri 
cal positioning insulator, a cathode projecting 
through and beyond the insulator, and supported 
Only therefrom, and a single symmetrical focus 
ing and shielding electrode positioned upon the 
insulator. 

7. A cathode ray tube comprising a positioning 
insulator, a Cathode projecting through and be 
yond the insulator and supported therefrom, 
conducting means upon the insulator for pre 
venting the accumulation of charges upon the 
insulator, and a coaxial annular cylindrical elec 
trode Surrounding the cathode and conducting 
62.S. 
8. A cathode ray tube comprising a positioning 

insulator, an indirectly heated cathode project 
ing through and beyond the insulator and sup 
ported therefrom, a disk electrode mounted upon 
the insulator and in electrical conductive rela 
tionship to the cathode, and a coaxial annular 
cylindrical electrode surrounding the cathode and 
disk electrode. 

9. A cathode ray tube comprising a positioning 
insulator, a cathode projecting through and be 
yond the insulator and supported only there 
from, a disk electrode monted upon the insul 
lator and connected electrically directly to the 
cathode, and 2, plurality of apertured electrodes 
in register with the cathode. 

AREUR, JAMES YOUNG. 
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