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@ Method of manufacturing a dispenser cathode.

@ The invention relates to the manufacture of a

dispenser cathode having a porous tungsten body

incorporating scandium oxide in at least a layer

adjacent the surface area intended for electron emis-

sion. It was surprisingly found that a scandium

oxide-containing tungsten body can be mechanically
= Processed satisfactorily if it incorporates copper pri-
g or to the processing operation.
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"Method of manufacturing a dispenser cathode"

The invention relates to a method of manufac-
turing a dispenser cathode comprising a porous
tungsten body having a surface area intended for
electron emission, which tungsten body incorpo-
rates scandium oxide at least in a layer adjacent
the surface area intended for electron emission,
and which tungsten body containing the scandium
oxide is impregnated with an oxidic material after
sintering.

In the manufacturing practice of dispenser
cathodes the mechanical design of the hard and
britile tungsten body has often been found to be a
problem.

in a known method for the mechanical design
of porous tungsten bodies copper is therefore ab-
sorbed in the tungsten body prior to the mechani-
cal design. .

The tungsten body can then be given the re-
quired shape mechanically (US-A 26 69 008).

Subsequently the copper is removed from the
tungsten body by evaporation in a vacuum.

According to US-A 29 86 799 the method using
copper is time-consuming, costly and cumber-
some. This patent describes the use of an oxidic
barium-containing material instead of copper. This
also simpiifies processing of the tungsten body and
this oxidic material does not have to be removed
from the tungsten body because it is required
anyway in the eleciron emission of the cathode.

In the further development of dispenser cath-
odes it has been found to be advaniageous to
incorporate scandium oxide in at least a layer adja-
cent a surface area of the tungsten body intended
for electron emission during the manufacture of the
tungsten body (NL-A 82 01 371). ’

It is found that the presence of scandium oxide
in the tungsten body may reduce the absorption
possibility of barium-containing oxidic material by
the tungsten body. Moreover, the prospects for a
satisfactory mechanical processing in the presence
of scandium oxide are poor because sintered scan-
dium oxide is much more difficult to process me-
chanically than sintered tungsten.

It is an object of the invention, inter alia, to
obviate the described problem at least to a consid-
erable exient.

According to the invention, the method de-
scribed in the opening paragraph is therefore char-
acterized in that molten copper is absorbed in the
entire scandium oxide-containing sintered tungsten
body prior to impregnation and in that the copper
is removed from the tungsten body after a me-
chanical design treatment of the tungsten body
which is efiected at least on the side of the surface
area intended for electron emission.
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The method according. to the invention is sur-
prising because the processibility of the tungsten
body, even if it contains a comparatively high per-
centage by volume of scandium oxide, is very
satisfactory in the presence of copper. Further-
more, the copper can be removed in a compara-
tively simple manner after the mechanical opera-
tion so that there is certainly no question of an
expensive, time-consuming and cumbersome
method.

A scandium oxide content of preferably 2 to
10% by weight is used in the tungsten body.

A scandium oxide content of 3 to 7% by
weight is used with special preference in the tung-
sten body.

The mechanical treatment preferably extends
from the surface area intended for elecron emis-
sion throughout a scandium oxide-containing layer
adjacent the surface area.

The invention will now be described in greater
detail with reference to an example and the accom-
panying drawing.

The drawing diagrammatically shows in a
cross-section a part of a dispenser cathode manu-
factured by means of the method according to the
invention.

In @ method of manufacturing a dispenser cath-
ode which has a porous tungsten body 1 with a
surface area 2 intended for eleciron emission scan-
dium oxide is incorporated in a layer 3 adjacent the
surface area 2 intended for electron emission. This
is effected, for example, as follows. A 0.5 mm thick
layer of tungsten powder is introduced into a mould
having a circular opening with a diameter of 1.8
mm. A 0.1 mm thick layer of powder consisting of
a mixture of fungsten and 5% by weight of scan-
dium oxide is provided on the layer of tungsten
powder.

After compression to a pellet the pellet is sin-
tered in hydrogen at 1500°C for 1 hour. The total
thickness of the sintered body is then approxi-
mately 0.6 mm and the thickness of the layer 3 is
approximately 0.1 mm.

According to the invention, prior to impregnat-
ing the sintered tungsten body with an oxidic ma-
terial, molten copper is absorbed in the entire
scandium oxide-containing sintered tungsten body
1.

To this end the body is provided with oxygen-
free copper as a plate or a peliet in a quantity
which is at least equal to the free space in the
sintered body (the free space in the sintered body
is approximately 20%) and is absorbed as a melt in
the tungsten body.
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Subsequently the tungsten body 1 is subjected
to a mechanical design treatment at least on the
side of the surface area 2 intended for electron
emission. The latter treatment may be a conven-
tional treatment such as turning, drilling or milling.

i the case shown in the drawing, the design
treatment extends throughout the layer 3 and the
size of the scandium oxide-containing layer 3 is
limited so that also the surface area 2 intended for
electron emission is limited.

After the design treatment the copper is re-
moved from the tungsten body. This is effected, for
exampie, by means of nitric acid and water in a 1:1
ratio so that substantially all copper is removed.
After cleaning and rinsing any possibie last remain-
ders of copper are removed by evaporation for
several minutes at 1700°C in hydrogen. By burning
the hydrogen flowing from the equipment the ab-
sence of copper can be established by the ab-
sence of a green colour. Subsequently the tung-
sten body is impregnated in a conventional manner
with oxides of barium, calcium and aluminium
(4:1:1), cleaned and welded to a shaft 4 provided
with a heating element 5.

The dispenser cathode shown in the drawing is
used, for example, as a component of a diode gun
in a cathode ray tube. Such a gun accommodates
above the cathode an anode 6 having a small
aperture 7 (diameter, for example, 40 um). The
beam current passes through this aperture during
operation while the anode potential is of course
positive with respect to the cathode. Since the
diameter of the electron emitting part is small (~0.3

mm) due to the processing operation, the thermal

load of the anode may be sufficiently low.

It will be evident that the invention is not limit-
ed to the exampie described and that many vari-
ations within the scope of the invention are possi-
ble to those skilled in the art.

Claims

1. A method of manufacturing a dispenser
cathode comprising a porous tungsten body having
a surface area intended for eleciron emission,
which tungsten body incorporates scandium oxide
at least in a layer adjacent the surface area in-
tended for electron emission and which tungsten
body containing the scandium oxide is impreg-
nated with an oxidic material after sintering, char-
acterized in that molten copper is absorbed in the
entire scandium oxide-containing sintered tungsten
body prior to impregnation and in that the copper
is removed from the tungsten body after a me-
chanical design treatment of the tungsten body
which is effected at least on the side of the surface
area intended for electron emission.
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2. A method as claimed in Claim 1, character-
ized in that a scandium oxide content of 2 to 10%
by weight is used in the tungsten body.

3. A method as claimed in Claim 2, character-
ized in that a scandium oxide content of 3 to 7%
by weight is used in the tungsten body.

4. A method as claimed in any one of the
preceding Claims, characterized in that the me-
chanical treatment extends from the surface area
intended for electron emission throughout a scan-
dium oxide-containing layer adjacent said surface
area.

5. A cathode ray tube including a dispenser
cathode manufactured by means of the method as
claimed in any one of the preceding Claims.
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