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Description 

The  invention  relates  to  a  method  of  manufactur- 
ing  a  dispenser  cathode  comprising  a  porous  tung- 
sten  body  having  a  surface  area  intended  for 
electron  emission,  which  tungsten  body  in- 
corporates  scandium  oxide  at  least  in  a  layer  adja- 
cent  the  surface  area  intended  for  electron  emis- 
sion,  and  which  tungsten  body  containing  the  scan- 
dium  oxide  is  impregnated  with  an  oxidic  material 
after  sintering. 

In  the  manufacturing  practice  of  dispenser  cath- 
odes  the  mechanical  design  of  the  hard  and  brittle 
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  mechanical 
design. 

The  tungsten  body  can  then  be  given  the  required 
shape  mechanically  (US-A  2  669  008). 

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

According  to  US-A  2  986  799  the  method  using 
copper  is  time-consuming,  costly  and  cumbersome. 
This  patent  describes  the  use  of  an  oxidic  barium- 
containing  material  instead  of  copper.  This  also  sim- 
plifies  processing  of  the  tungsten  body  and  this  oxi- 
dic  material  does  not  have  to  be  removed  from  the 
tungsten  body  because  it  is  required  anyway  in  the 
electron  emission  of  the  cathode. 

In  the  further  development  of  dispenser  cath- 
odes  it  has  been  found  to  be  advantageous  to  incor- 
porate  scandium  oxide  in  at  least  a  layer  adjacent  a 
surface  area  of  the  tungsten  body  intended  for 
electron  emission  during  the  manufacture  of  the 
tungsten  body  (NL-A  8  201  371). 

It  is  found  that  the  presence  of  scandium  oxide  in 
the  tungsten  body  may  reduce  the  absorption  possi- 
bility  of  barium-containing  oxidic  material  by  the 
tungsten  body.  Moreover,  the  prospects  for  a  sat- 
isfactory  mechanical  processing  in  the  presence  of 
scandium  oxide  are  poor  because  sintered  scandium 
oxide  is  much  more  difficult  to  process  mechanically 
than  sintered  tungsten. 

It  is  an  object  of  the  invention,  inter  alia,  to  obvi- 
ate  the  described  problem  at  least  to  a  considerable 
extent. 

According  to  the  invention,  the  method  described 
in  the  opening  paragraph  is  therefore  character- 
ized  in  that  molten  copper  is  absorbed  in  the  entire 
scandium  oxide-containing  sintered  tungsten  body 
prior  to  impregnation  and  in  that  the  copper  is  re- 
moved  from  the  tungsten  body  after  a  mechanical 
design  treatment  of  the  tungsten  body  which  is  ef- 
fected  at  least  on  the  side  of  the  surface  area  in- 
tended  for  electron  emission. 

The  method  according  to  the  invention  is  surpris- 
ing  because  the  processibility  of  the  tungsten  body, 
even  if  it  contains  a  comparatively  high  percentage 
by  volume  of  scandium  oxide,  is  very  satisfactory  in 
the  presence  of  copper.  Furthermore,  the  copper 
can  be  removed  in  a  comparatively  simple  manner 
after  the  mechanical  operation  so  that  there  is  cer- 
tainly  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  tungsten  body. 

5  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  de- 
10  tail  with  reference  to  an  example  and  the  accompa- 

nying  drawing. 
The  drawing  diagrammatically  shows  in  a 

crossection  a  part  of  a  dispenser  cathode  manufac- 
tured  by  means  of  the  method  according  to  the  in- 

15  vention. 
In  a  method  of  manufacturing  a  dispenser  cath- 

ode  which  has  a  porous  tungsten  body  1  with  a  sur- 
face  area  2  intended  for  electron  emission,  scan- 
dium  oxide  is  incorporated  in  a  layer  3  adjacent  the 

20  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  mix- 

25  ture  of  tungsten  and  5%  by  weight  of  scandium  ox- 
ide  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  approximately 

30  0.6  mm  and  the  thickness  of  the  layer  3  is  approxi- 
mately  0.1  mm. 

According  to  the  invention,  prior  to  impregnating 
the  sintered  tungsten  body  with  an  oxidic  material, 
molten  copper  is  absorbed  in  the  entire  scandium  ox- 

35  ide-containing  sintered  tungsten  body  1  . 
To  this  end  the  body  is  provided  with  oxygen-free 

copper  as  a  plate  or  a  pellet  in  a  quantity  which  is  at 
least  equal  to  the  free  space  in  the  sintered  body 
(the  free  space  in  the  sintered  body  is  approximate- 

40  ly  20%)  and  is  absorbed  as  a  melt  in  the  tungsten 
body. 

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. 

45  The  latter  treatment  may  be  a  conventional  treat- 
ment  such  as  turning,  drilling  or  milling. 

In  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  limit- 

50  ed  so  that  also  the  surface  area  2  intended  for  elec- 
tron  emission  is  limited. 

After  the  design  treatment  the  copper  is  removed 
from  the  tungsten  body.  This  is  effected,  for  exam- 
ple,  by  means  of  nitric  acid  and  water  in  a  1  :1  ratio  so 

55  that  substantially  all  copper  is  removed.  After 
cleaning  and  rinsing  any  possible  last  remainders  of 
copper  are  removed  by  evaporation  for  several 
minutes  at  1700°C  in  hydrogen.  By  burning  the  hy- 
drogen  flowing  from  the  equipment  the  absence  of 

60  copper  can  be  established  by  the  absence  of  a 
green  colour.  Subsequently  the  tungsten  body  is  im- 
pregnated  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 

65  5. 
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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  aper- 
ture  7  (diameter,  for  example,  40  urn).  The  beam  cur- 
rent  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. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  in  dem  Wolframkorper  ein  Skandiumo- 
xidgehalt  von  2  bis  10  Gew.-%  vewendet  wird. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daB  in  dem  Wolframkorper  ein  Skandium- 
oxidgehalt  von  3  bis  7  Gew.-%  verwendet  wird. 

4.  Verfahren  nach  einem  der  vorstehenden  An- 
spriiche,  dadurch  gekennzeichnet,  daB  die  mechani- 
sche  Behandlung  sich  von  dem  fur  Elektronenemis- 
sion  bestimmten  Oberflachengebiet  durch  eine  an 
das  genannte  Gebiet  grenzende  skandiumoxidhalti- 
ge  Schicht  hindurch  erstreckt. 

5.  Elektronenstrahlrohre  mit  einer  Nachliefe- 
rungskathode,  die  nach  dem  Verfahren  nach  einem 
der  vorstehenden  Anspruche  hergestellt  ist. 

Revendications 

1  .  Procede  pour  la  realisation  d'une  cathode  a  re- 
serve  comportant  un  corps  en  tungstene  poreux 
presentant  une  surface  destined  a  remission  d'elec- 
trons,  corps  en  tungstene  dans  lequel  est  incorpore 
de  I'oxyde  de  scandium  au  moins  dans  une  couche 
adjacente  a  la  surface  destinee  a  remission  d'6lec- 
trons,  lequel  corps  en  tungstene  contenant  de  I'oxy- 
de  de  scandium  est  impregn§  de  materiau  oxydique 
apres  frittage,  caracterise  en  ce  que  du  cuivre  fon- 
du  est  absorbe  dans  tout  le  corps  en  tungstene  frit- 
te  contenant  de  I'oxyde  de  scandium  avant  I'impre- 
gnation  et  en  ce  que  le  cuivre  est  enleve  du  corps 
en  tungstene  apres  un  traitement  de  fagonnage  me- 
canique  du  corps  en  tungstene  qui  est  effectue  au 
moins  du  cote  de  la  surface  destinee  a  remission 
d'electrons. 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  qu'une  teneur  en  oxyde  de  scandium  de  2  a 
10%  en  poids  est  utilisee  dans  le  corps  en  tungstene. 

3.  Procede  selon  la  revendication  2,  caracterise 
en  ce  qu'une  teneur  en  oxyde  de  scandium  de  3  a  7% 
est  utilisee  dans  le  corps  en  tungstene. 

4.  Procede  selon  I'une  des  revenditations  prece- 
dentes,  caracterise  en  ce  que  le  traitement  mecani- 
que  s'etend  a  partir  de  la  surface  destinee  a  remis- 
sion  d'electrons  a  travers  une  couche  contenant  de 
I'oxyde  de  scandium  voisine  a  ladite  surface. 

5.  Tube  a  rayons  cathodiques  comportant  une  ca- 
thode  realisee  a  I'aide  du  procede  selon  I'une  des  re- 
vendications  precedentes. 

10 

Claims 

1.  A  method  of  manufacturing  a  dispenser  cath- 
ode  comprising  a  porous  tungsten  body  having  a 
surface  area  intended  for  electron  emission,  which 
tungsten  body  incorporates  scandium  oxide  at  least 
in  a  layer  adjacent  the  surface  area  intended  for 
electron  emission  and  which  tungsten  body  contain- 
ing  the  scandium  oxide  is  impregnated  with  an  oxidic 
material  after  sintering,  characterized  in  that  molten 
copper  is  absorbed  in  the  entire  scandium  oxide- 
containing  sintered  tungsten  body  prior  to  impregna- 
tion  and  in  that  the  copper  is  removed  from  the  tung- 
sten  body  after  a  mechanical  design  treatment  of 
the  tungsten  body  which  is  effected  at  least  on  the 
side  of  the  surface  area  intended  for  electron  emis- 
sion. 

2.  A  method  as  claimed  in  Claim  1  ,  characterized 
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,  characterized 
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  preced- 
ing  Claims,  characterized  in  that  the  mechanical 
treatment  extends  from  the  surface  area  intended 
for  electron  emission  throughout  a  scandium  oxide- 
containing  layer  adjacent  said  surface  area. 

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

Patentanspriiche 

1.  Verfahren  zum  Herstellen  einer  Nachliefe- 
rungskathode,  die  einen  porosen  Wolframkorper 
aufweist  mit  einem  zur  Elektronenemission  bestimm- 
ten  Oberflachengebiet,  wobei  dieser  Wolframkor- 
per  wenigstens  in  einer  an  das  fur  Elektronenemis- 
sion  bestimmte  Oberflachengebiet  grenzenden 
Schicht  Skandiumoxid  aufweist  und  wobei  dieser 
skandiumoxidhaltige  Wolframkorper  nach  dem  Sin- 
tern  mit  einem  oxidischen  Material  impragniert  wird, 
dadurch  gekennzeichnet,  daB  in  dem  ganzen  skandi- 
umoxidhaltigen  gesinterten  Wolframkorper  vor  dem 
impragnieren  geschmolzenes  Kupfer  absorbiert 
wird,  und  daB  das  Kupfer  nach  einer  mechanischen 
Formgestaltungsbehandlung  des  Wolframkorpers 
das  Kupfer  aus  dem  Wolframkorper  entfemt  wird, 
wobei  diese  Behandlung  an  wenigstens  derjenigen 
Seite  des  Oberflachengebietes  erfolgt,  die  fur  Elek- 
tronenemission  bestimmt  ist. 
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