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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon. -

This. invention relates to electron emission ap-
p_ar_atus,' and more particularly to electron emit-
ting cathodes therefor. -

-The primary object of the present invention is
to generally improve cathodes. A more partic-
ular object of the present invention is to provide
a large arvea cathode, so that a large electron
emission is obtained from a large cathode surface,
but the electrons are gathered and used to pro-
duce secondary emission in a relatively small re-
gion, which region then constitutes a virtual
cathode region.

To accomplish the foregoing general object,
and other more specific objects which will here-
inafter appear, my invention resides in the cath-
ode elements, and other tube elements, and their
relation one to the other, as hereinafter are more
particularly described in the specification and
sought to be defined in the claims. The speci-
fication is accompanied by a drawing in which

Figure 1 is a longitudinal section through a
cathode ray tube embodying features of the in-
vention;

Figure 2 is a transverse section taken approxi-
mately in the plane of the line 22 of Figure 1;
and

Fig. 3 is a schematic view of another embodi-
ment of my invention.

Referring to the drawing, the primary or first
cathode is a relatively large diameter ring or cyl-
inder 2. A filamentary cathode may be used,
but in the present case the cathode is a continu-
ous surface which is preferably oxide-~coated on
the inside face, and which is indirectly heated,
as by means of a heating coil i4. Electrons
emitted by the cathode are attracted to and
through an accelerating grid i6, and strike a tar-
get (8, which acts as & secondary emitter. Inthe
particular case here illustrated, the target is ap-
proximately conical in shape. The electrons
emitted at I8 may be considered as coming from
a second or virtual cathode region of small di-
mension, compared to the large size of the actual
cathode 2.

The electrons are utilized in any desired or
conventional manner. In the present case, the
cathode assembly forms a part of 2 cathode ray
tube, and the electrons pass through a focusing
electrode 20, and then through one or more con-
frol grids 22. Appropriate deflecting electrodes
24 may be employed, depending on the use to
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which the electron beam is to be put. The elec--
trons then strike a screen 26. : i

.- It will be understood that, if desired, a sup-

pressor grid may be disposed about the secondary

emitter in order to prevent the emifted electrons

from being drawn back to the accelerating grid.

Such a structure is shown in Fig. 3, wherein grid

30 is the suppressor grid which is, in accordance

with usual practice, at cathode potential or-lower.
Tt will also be understood that by applying a suffi-.
ciently high positive potential to. the secondary

emitter, the accelerating grid may be omitted. . It ;
will be appreciated that for some purposes a sin- ’
gle pair of deflecting plates will be adequate, in-.
stead of the two pairs here shown. A magnetic

focusing means may be used instead of the elec-

trostatic focusing means illustrated in the draw-

jng. It will also be understood that magnetic

deflecting means may be employed, instead of the

electrostatic deflecting means shown. Although

the grid 16 and target 18 have been referred to

as positive, this is meant in a relative sense, for

thei electrodes 24 may be at mean ground poten-

tial.

Tt should be mentioned that while the cathode
assembly has been illustrated as used in a cathode
ray tube, it may also be used for an X-ray tube,
and also for an ordinary electron emission tube
(meaning ordinary in the sense that it is not of
the beam type).

Tt is believed that the construction and opera-
tion of my improved cathode assembly, as well as
the advantages thereof, will be apparent from the
foregoing detailed description. The actual elec-
{ron emitting surface may be made very large in
area, yet the virtual source of electrons is confined
to a relatively small region.

T4 will be apparent that while I have shown and
described my invention in a preferred form, many
changes and modifications may be made in the
structure disclosed, without departing from the
spirit of the invention as sought to be defined in
the following claims.

I claim:

1. A high emission cathode assembly, said as-
sembly comprising a generally eylindrical cath-
ode of large diameter, a target having an approxi-
mately conical surface disposed at the center of
said cathode and concentric therewith, and means
to polarize the target more positive than the cath-
ode, whereby electrons emitted from the cathode
strike said surface and release electrons by sec-
ondary emission, the region of said target consti-
tuting a virtual cathode region capable of supply-
ing a relatively large electron current.
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2. A high emission cathode assembly, said as-
sembly comprising a generally cylindrical cath-~
ode of large diameter, a conical target surface dis-
posed at the center of said cathode and concentric

therewith, a cylindri¢al aéeelerating grid’ dlsposed 3

between said:cathode and-said target,‘and!means
to polarize the target more positive than the cath-

ode, whereby electrons emitted from the cathodé:

surface strike said surface and release-electrons.
“10

by secondary emission, the region in thé vicinity
of said target constituting a -virtiial-cathode cas
pable of supplying a relatively.largé-electronicur=
rent.

3. A high emission cathode: -assembly, said as~
sembly comprising a generally cylindrical cathode

of large diameter, a target electrode disposediat:

the center of said cathode, cylindrical-accelerat-
ing and suppressor grid electrodes dlsposed ‘hes
tween said cathode and said target, and means t0
so polarize said electrodé& that electrons emitted

froni~ the -cathode: surface ‘StTike’ the: “targét-‘and’

release electrons by secontdry ‘emission; - the re<
gion“between the suppressor grig and eald target

constltutlng “8,'Virtual cathiode capable of supbly=-

ing- a,-relamve}y largeeldétron: curr enit.
4.5 A'cathodé ray tube- comprxsmg 8’ glass enves
lopes a cathode*assembly at ‘oné-end of the‘enve=

lope an-‘electlori’ responsive~elemsnt ‘at the op=’

posité-end: of the: envelope a focusmg -electrode

disposed between said cathode assembly and said:
eleniént;‘'sdid ¢athode- assembly comprising alarge”
holloW*cathode; a’taiget ‘disposeéd-at the:center’

ofsaid cathode a‘eylindrieal suppressor grid: be:

4
Polarize the target more positive than the cath-
ode, whereby electrons emitted from the cathode
strike the target and release electrons by second-
ary emission, said secondary emission being con-
firted“t0"a region”between said:grid and target,
said region‘constituting a-virtual cathiode capable
of supplying a relatively large electron current
toithe succeeding electrodes.

5. The method of generating and controlling an

‘elEctron stiéam which comprises the steps of

causing emission:-of -primary electrons from the

" entire - surface~enclosing a given space, concen-

tratingsaid:eléétrons in a region near the center
of said space, causing said electrons to produce

‘secondary electforis in said region, and forming

said:secondary electrons into a beam directed

. along the axis of said space.
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tw’een isaid’ cathodé™ and? targes;: and means to:
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