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assembly  is  secured  in  the  envelope  and  the 
structure  is  preferably  demagnetized. 

Because  the  structure  has  to  be  demagnetized 
following  adjustment,  the  material  must  be  mag- 

5  netically  half  hard  so  as  to  be  able  to  be  easily 
magnetized  and  demagnetized  afterwards.  Very 
suitable  is  a  structure,  for  example,  a  ring  or  a 
number  of  blocks  of  an  alloy  of  Fe,  Co,  V,  and  Cr 
(known  under  the  tradename  of  Vicalloy)  or  of  the 

10  material  as  is  described  in  German  Patent  Speci- 
fication  2,612,607.  The  structure  is  magnetised  as 
a  multipole.  Best  suitable  is  a  quadrupole.  A 
higher  order  pole  circulating  along  the  structure, 
changes  polarity  often,  it  is  true,  but  the  field  has 

15  a  smaller  amplitude  than  in  a  quadrupole.  The 
gradient  in  the  field  at  a  point  where  the  polarity  is 
inverted  is  not  larger  than  in  a  quadrupole. 

The  tangential  and/or  radial  field  is  measured 
by  means  of  a  number  of  magnetic  field  sensors 

20  and  the  output  from  the  sensors  is  controlled  to 
zero  by  rotation  of  the  gun.  The  signal  of  two 
sensors  positioned  at  right  angles  to  a  displacing 
device  may  be  used  to  measure  the  eccentricity  of 
the  gun  and  adjust  it  to  zero. 

25  A  first  preferred  embodiment  of  the  invention  is 
characterized  in  that  the  structure  of  magnetically 
half  hard  material  is  a  ring  secured  to  the  gun 
assembly  and  magnetised  as  a  quadrupole  and 
during  the  adjustment  four  magnetic  field-sensi- 

30  tive  sensors  are  provided  at  the  level  of  the  said 
ring  around  the  envelope  portion. 

A  second  preferred  embodiment  of  the  inven- 
tion  is  characterized  in  that  the  cathode  ray  tube  is 
a  colour  display  tube  and  the  gun  assembly 

35  comprises  three  electron  guns  for  generating 
three  electron  beams,  in  which  the  ring  which 
during  the  adjustment  is  magnetised  as  a  quad- 
rupole  is  provided  around  the  electron  beam 
paths  near  the  gun  ends,  the  gun  assembly  being 

40  secured  in  the  envelope,  after  which  the  ring  is 
demagnetized  and  then  magnetized  in  known 
manner  as  a  multipole. 

Such  a  colour  display  tube  is  disclosed  in 
United  States  Patent  Specification  4,211,960  and 

45  German  Patent  Specification  2,612,607  which 
may  be  considered  to  be  incorporated  herein  by 
reference.  These  Specifications  describe  a  colour 
display  tube  in  which  deviations  from  the  frame 
shape,  the  colour  purity,  and  the  static  converg- 

so  ence  are  corrected  by  magnetizing  a  ring  of  a 
magnetizable  material  connected  to  the  electron 
gun,  as  a  result  of  which  a  static  magnetic 
multipole  field  is  formed  around  the  paths  of  the 
electron  beams.  This  ring  is  magnetized  only  in 

55  the  finished  tube.  In  these  tubes  it  is  well  possible 
to  magnetise  the  ring,  before  the  gun  is  con- 
nected  in  the  tube,  as  a  quadrupole  and  then  to 
direct  the  gun  according  to  the  invention  in  the 
tube  envelope  by  means  of  the  magnetic  field 

60  sensors.  After  connecting  the  gun  and  finishing 
the  tube,  the  ring  is  demagnetised  and  then  again 
magnetised  as  a  multipole  for  the  correction  of 
deviations  of  the  frame  shape,  the  colour  purity, 
and  the  static  convergence.  The  magnetisation  as 

65  a  quadrupole  may  be  carried  out  by  means  of  the 

Description 

The  invention  relates  to  a  method  of  manu- 
facturing  a  cathode  ray  tube,  which  tube  com- 
prises  an  envelope  portion  having  a  longitudinal 
axis  and  a  gun  assembly  having  a  longitudinal 
axis,  in  which 

a.  the  envelope  portion  is  fixed  in  an  assembly 
device  in  a  given  position, 

b.  the  gun  assembly  is  provided  in  the  envelope 
portion,  the  said  axes  substantially  coinciding, 

c.  the  location  and/or  the  angle  orientation  of 
the  gun  assembly  being  adjusted  with  respect  to 
the  axis  of  the  envelope  portion  and 

d.  the  gun  assembly  is  secured  in  the  envelope. 
Such  a  cathode  ray  tube  may  be  a  television 

camera  tube  or  a  display  tube.  Display  tubes  have 
a  wide  field  of  application.  They  are  used,  for 
example,  as  projection  television  display  tubes, 
oscilloscope  tubes,  colour  display  tubes  and 
DGD-tubes  (DGD=Data  Graphic  Display).  All 
these  types  of  tube  comprise  an  electron  gun 
system  for  generating  at  least  one  electron  beam. 
This  electron  beam  must  enter  in  the  deflection 
fields  in  a  precise  manner  and  must  land  at  a 
precise  location  on  a  target,  for  example,  a  dis- 
play  screen,  in  the  tube.  A  very  accurate  assembly 
of  the  electron  gun  system  in  the  envelope  during 
the  manufacture  of  the  tube  is  therefore 
necessary. 

Such  a  method  is  known  from  United  States 
Patent  Specification  3,807,006  in  which  the 
assembly  is  described  of  a  gun  assembly  in  the 
envelope  of  a  colour  display  tube.  The  mechanical 
adjustment  preceding  the  assembly  as  described 
in  said  Specification  is  not  sufficiently  accurate. 
When  providing  the  gun  assembly  in  the  tube 
neck,  the  accurate  adjustment  is  often  lost.  There- 
fore,  European  Patent  Application 
EP—  A—  0129472  describes  an  optical  alignment 
of  the  gun  assembly  in  the  tube  neck.  For  that 
purpose,  gun  electrodes  must  be  provided  with 
marks  whose  position  is  detected  during  the 
adjustment  by  means  of  a  light  beam.  A  dis- 
advantage  of  this  method  is  that  during  the 
adjustment  the  light  beam  passes  two  times 
through  an  often  curved  part  of  the  envelope,  as  a 
result  of  which  errors  are  introduced. 

It  is  therefore  an  object  of  the  invention  to 
provide  a  method  which  is  very  accurate  and  in 
which  during  the  adjustment  the  envelope  does 
not  constitute  an  obstruction. 

According  to  the  invention,  a  method  of  the 
kind  mentioned  in  the  opening  paragraph  is 
characterized  in  that  the  adjustment  according  to 
step  c  is  carried  out  by  means  of  a  structure  of 
magnetically  half  hard  material  magnetized  as  a 
multipole,  said  structure  being  secured  to  the  gun 
assembly,  and  a  device  with  magnetic  field-sensi- 
tive  sensors  which  is  provided  around  the 
envelope  portion  at  the  level  of  the  structure,  the 
desired  location  and  orientation  of  the  gun 
assembly  being  adjusted  by  rotating  and  translat- 
ing  the  gun  assembly  and  observing  the  field 
observed  by  the  sensors,  after  which  the  gun 

\  
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convergence,  the  colour  purity,  and  the  frame  of 
the  displayed  picture  can  be  eliminated  for  the 
greater  part.  This  is  described  in  greater  detail  in 
the  said  United  States  Patent  Specification 

5  4,220,897.  However,  this  ring  1  5  may  also  be  used 
fruitfully  in  the  gun  assembly. 

The  method  according  to  the  invention  will  now 
be  described  further  with  reference  to  Figure  2. 
The  envelope  1  is  fixed  in  an  assembly  device  in  a 

10  given  position.  This  is  shown  diagrammatically 
by  means  of  the  positioning  studs  30  and  31.  The 
electron  gun  assembly  32  consists  of  the  electron 
guns  5,  6  and  7  the  components  of  which  are 
connected  together  by  glass  rods  34.  The  guns 

15  are  assembled  on  a  glass  plate  19  by  means  of 
connection  wires  35  which  are  connected  to  the 
connection  pins  36  selaed  in  the  glass  plate  19. 
The  guns  open  into  sleeve  9.  On  the  bottom  of 
sleeve  9  the  ring  15  of  a  magnetisable  material  is 

20  connected  which  in  this  case  is  magnetised  as  a 
quadrupole.  The  gun  assembly  32  is  placed  in  a 
holder  33  by  its  pins  36,  the  holder  forming  part  of 
the  assembly  device. 

Figure  3  is  a  cross-sectional  view  of  Figure  2. 
25  Ring  15  is  connected  on  the  bottom  of  sleeve  9 

around  the  three  apertures  through  which  the 
electron  beams  16,  17,  18  pass. 

The  electron  gun  assembly  32  is  provided  in  the 
envelope  1  with  its  central  axis  substantially 

30  coincident  with  the  longitudinal  axis  of  the 
envelope  1,  referenced  8,  and  the  location  and 
orientation  of  the  electron  gun  assembly  in  the. 
envelope  is  adjusted.  The  tangential  magnetic 
field  24  or  the  radial  magnetic  field  25  (see  Figure 

35  4)  of  the  ring  15  magnetised  as  a  quadrupole  is 
measured  by  means  of  four  magnetic  field  sen- 
sors  20,  21,  22,  23  (for  example,  magneto-restric- 
tive  sensors,  for  example  the  type  MRS-A  of 
Philips)  spaced  around  the  neck  at  90°  intervals  in 

40  a  plane  transverse  of  the  axis  8  and  parallel  with 
the  plane  of  the  ring  15,  and  in  a  predetermined 
position  with  respect  to  the  assembly  device  and 
thus  the  envelope  1  .  A  few  field  lines  24  and  25  of 
this  field  are  shown.  By  rotating  the  gun  around 

45  the  axis  8  the  total  field  measured  by  the  sensors 
is  adjusted  to  a  total  sensor  output  zero.  The  gun 
assembly  is  adjusted  correctly  if  the  field  through 
the  sensor  20  plus  the  field  through  the  sensor  21 
plus  the  field  through  the  sensor  22  plus  the  field 

so  through  the  sensor  23  together  is  zero.  This 
adjustment  can  be  done  with  an  accuracy  of  less 
than  5'.  The  signal  of  two  sensors  which  are  at 
right  angles  to  a  direction  of  displacement  may  be 
used  to  fix  the  eccentricity  and  adjust  it  to  zero  by 

55  translating  in  the  x  and/or  y  direction.  After 
aligning,  plate  19  is  sealed  to  the  neck  end  40 
(Figure  2).  The  ring  15  is  then  demagnetised  and 
magnetised  again  to  obtain  the  aforementioned 
convergence  correction  field. 

60  Of  course,  the  invention  is  not  restricted  to  the 
use  in  colour  display  tubes,  although  the  use  in 
said  tubes  is,  of  course,  very  attractive  where  a 
magnetisable  ring  is  already  present  in  such 
tubes.  The  invention  may  also  be  applied  to,  for 

65  example,  camera  tubes  in  which  the  ring  is 

method  as  described  in  United  States  Patent 
Specification  4,220,897  which  may  be  considered 
to  be  incorporated  herein  by  reference.  Because 
the  accuracy  of  the  strength  of  the  quadrupole  is 
less  important,  the  magnetisation  of  the  quad- 
rupole,  however,  may  also  be  done  differently. 

An  embodiment  of  the  invention  will  now  be 
described  in  greater  detail,  by  way  of  example, 
with  reference  to  the  drawings,  in  which 

Figure  1  is  a  longitudinal  sectional  view  of  a 
colour  display  tube  of  the  "in-line"  type, 

Figure  2  shows  the  assembly  according  to  the 
invention  with  reference  to  a  longitudinal  sec- 
tional  view  of  the  tube  not  yet  assembled, 

Figure  3  is  a  cross-sectional  view  of  Figure  2, 
and 

Figure  4  shows  diagrammatically  a  ring  mag- 
netised  as  a  quadrupole  and  the  location  of  the 
magnetic  field  sensors. 

Figure  1  is  a  diagrammatic  longitudinal  sec- 
tional  view  of  a  known  colour  display  tube  of  the 
"in-line"  type.  Three  electron  guns  5,  6  and  7 
which  generate  three  electron  beams  16,  17,  18 
are  assembled  in  the  neck  4  of  a  glass  envelope 
which  consists  of  a  display  window  2,  a  funnel- 
like  part  3,  and  said  neck  4.  The  axes  of  the 
electron  guns  open  into  a  sleeve  9  which  is 
situated  coaxially  in  the  neck  4.  The  display 
window  comprises  a  large  number  of  triplets  of 
phosphor  lines  on  its  inside.  Each  triplet  com- 
prises  a  line  consisting  of  a  green-luminescing 
phosphor,  a  line  consisting  of  a  blue-luminescing 
phosphor,  and  a  line  consisting  of  a  red-luminesc- 
ing  phosphor.  All  triplets  together  constitute  the 
display  screen  10.  The  phosphor  lines  extend  at 
right  angles  to  the  plane  of  the  drawing.  The 
shadow  mask  11  in  which  a  very  large  number  of 
elongate  apertures  12  are  provided  through 
which  the  electron  beams  pass,  is  provided  in 
front  of  the  display  screen.  The  electron  beams 
16,  17,  18  are  deflected  in  the  horizontal  direction 
(in  the  plane  of  the  drawing)  and  in  the  vrtical 
direction  (at  right  angles  thereto)  by  the  system  of 
deflection  coils  13.  The  three  electron  guns  are 
assembled  so  that  their  axes  enclose  a  small 
angle  with  each  other.  As  a  result  of  this  the 
generated  electron  beams  16,  17,  18  pass  through 
the  apertures  12  at  said  angle,  the  so-called  colour 
selection  angle,  and  each  impinge  only  on  phos- 
phor  lines  of  one  colour.  A  display  tube  has  a 
good  static  convergence  if  the  three  electron 
beams,  when  they  are  not  deflected,  intersect 
each  other  substantially  in  the  centre  of  the 
display  screen.  It  has  been  found,  however,  that 
the  static  convergence  often  is  not  good,  as  well 
as  the  frame  shape  and  the  colour  purity,  which 
may  be  the  result  of  an  insufficiently  accurate  gun 
assembly  and/or  fixing  of  the  electron  guns  in  the 
neck  of  the  tube.  The  present  invention  provides  a 
solution  to  the  problem  of  inaccurate  gun 
assembly  in  the  envelope.  A  ring  15  of  an  alloy  of 
Fe,  Co,  V  and  Cr  (known  under  the  tradename  of 
Vicalloy)  is  provided  on  the  bottom  of  sleeve  9.  By 
magnetising  the  said  ring  in  the  finished  tube  so 
that  it  causes  a  correction  field,  the  errors  in  the 
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des  Elektronenstrahlerzeugungssystems  in  bezug 
auf  die  Achse  des  Kolbens  eingestellt  wird,  und 

d.  das  Elektronenstrahlerzeugungssystem  im 
Kolben  befestigt  wird, 

5  dadurch  gekennzeichnet,  daB  die  Einstellung 
des  Schrittes  c  mit  Hilfe  einer  Struktur  magnetisch 
halbharten,  als  Mehrpol  magnetisierten  Materials, 
wobei  die  Struktur  am  Strahlerzeugungssystem 
befestigt  wird,  und  mit  einer  Einrichtung  mit 

10  magnetischen  feldempfindlichen  Sensoren  durch- 
gefuhrt  wird,  die  auf  dem  Niveau  der  Struktur  um 
den  Kolben  angebracht  wird,  wobei,  die 
gewunschte  Stellung  und  Orientierung  des  Strah- 
lerzeugungssystems  durch  Drehung  und  transla- 

w  torische  Verschiebung  des  Strahlerzeugungssy- 
stems  und  unter  Berticksichtigung  des  von  den 
Sensoren  berucksichtigten  Feldes  eingestellt  wird, 
wonach  das  Strahlerzeugungssystem  im  Kolben 
befestigt  wird. 

20  2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daS  die  als  Mehrpol  magnetisierte  Struk- 
tur  gemalS  der  genannten  Einstellung  entmagneti- 
siert  wird. 

3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 
25  gekennzeichnet,  dalS  die  Struktur  des  magnetisch 

halbharten  Materials  ein  mit  dem  Strahlerzeu- 
gungssystem  verbundener  Ring  ist,  der  als  Vierpol 
magnetisiert  wird,  und  dafc  bei  der  Einstellung  in 
regelma'Bigen  Abstanden  um  den  Kolben  vier 

30  magnetische  feldempfindliche  Sensoren  ange- 
bracht  werden. 

4.  Verfahren  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dalS  die  Kathodenstrahlrohre  eine  Farb- 
bildwiedergaberohre  ist  und  das  Strahlerzeu- 

35  gungssystem  drei  Elektronenkanonen  zum  Erzeu- 
gen  von  drei  Elektronenstrahlen  enthalt,  wobei 
wahrend  der  Einstellung  der  als  Vierpol  magneti- 
sierte  Ring  nahe  bei  den  Enden  der  Elektronenka- 
nonen  um  die  Elektronenstrahlwege  angeordnet 

40  wird  und  das  Strahlerzeugersystem  im  Kolben 
befestigt  wird,  wonach  der  Ring  entmagnetisiert 
und  anschliefSend  auf  bekannte  Weise  als  Mehrpol 
magnetisiert  wird. 

45  Revendications 

LProcede  pour  la  fabrication  d'un  tube  a  rayons 
cathodiques  comportant  une  partie  d'enveloppe 
presentant  un  axe  longitudinal  et  un  ensemble  de 

so  canons  presentant  un  axe  longitudinal,  selon 
lequel 

a.  la  partie  d'enveloppe  est  fixee  dans  un 
dispositif  d'assemblage  dans  une  position  deter- 
minee, 

55  b.  I'ensemble  de  canons  est  disposee  dans  la 
partie  d'enveloppe,  lesdits  axes  coincidant  essen- 
tiellement, 

c.  la  position  et/ou  I'orientation  angulaire  de 
I'ensemble  de  canons  etant  etablie(s)  par  rapport  a 

60  I'axe  de  la  partie  d'enveloppe  et 
d.  I'ensemble  de  canons  est  fixe  dans  I'enve- 

loppe, 
caracterise  en  ce  que  I'ajustage  selon  I'etape  c 

s'effectue  a  I'aide  d'une  structure  d'un  materiau 
65  magnetiquement  mi-dur  magnetise  comme  multi- 

demagnetised  after  assembly  and  is  not  used  any 
more  for  electron-optical  purposes.  The  use  of 
another  magnetisable  structure  is  also  possible  as 
well  as  the  use  of  a  multipole  other  than  a 
quadrupole. 

Claims 

1.  A  method  of  manufacturing  a  cathode  ray 
tube,  which  tube  comprises  an  envelope  portion 
having  a  longitudinal  axis  and  a  gun  assembly 
having  a  longitudinal  axis,  in  which 

a.  the  envelope  portion  is  fixed  in  an  assembly 
device  in  a  given  position, 

b.  the  gun  assembly  is  provided  in  the  envelope 
portion,  the  said  axes  substantially  coinciding, 

c.  the  location  and/orthe  angle  orientation  of  the 
gun  assembly  being  adjusted  with  respect  to  the 
axis  of  the  envelope  portion,  and 

d.  the  gun  assembly  is  secured  in  the  envelope, 
characterized  in  that  the  adjustment  according 

to  step  c  is  carried  out  by  means  of  a  structure  of 
magnetically  half  hard  material  magnetized  as  a 
multipole,  said  structure  being  secured  to  the  gun 
assembly,  and  a  device  with  magnetic  field-sensi- 
tive  sensors  which  is  provided  around  the 
envelope  portion  at  the  level  of  the  structure,  the 
desired  location  and  orientation  of  the  gun 
assembly  being  adjusted  by  rotating  and  translat- 
ing  the  gun  assembly  and  observing  the  field 
observed  by  the  sensors,  after  which  the  gun 
assembly  is  secured  in  the  envelope. 

2.  A  method  as  claimed  in  Claim  1  ,  characterized 
in  that  the  structure  magnetized  as  a  multipole  is 
demagnetized  following  said  adjustment. 

3.  A  method  as  claimed  in  Claim  1  or  2, 
characterized  in  that  the  structure  of  magnetically 
half  hard  material  is  a  ring  connected  to  the  gun 
assembly,  which  ring  is  magnetized  as  a  quad- 
rupole,  and  during  the  adjustment  four  magnetic 
field-sensitive  sensors  are  provided  around  the 
envelope  portion  in  a  regular  manner. 

4.  A  method  as  claimed  in  Claim  3,  characterized 
in  that  the  cathode  ray  tube  is  a  colour  display  tube 
and  the  gun  assembly  comprises  three  electron 
guns  for  generating  three  electron  beams,  in 
which  the  ring  which  during  the  adjustment  is 
magnetized  as  a  quadrupole  is  provided  around 
the  electron  beam  paths  near  the  gun  ends,  the 
gun  assembly  being  secured  in  the  envelope,  after 
which  the  ring  is  demagnetized  and  then  mag- 
netized  in  known  manner  as  a  multipole. 

Patentanspriiche 

1.  Verfahren  zur  Herstellung  einer  Kathoden- 
strahlrohre,  die  einen  Kolben  mit  einer  Langs- 
achse  und  ein  Elektronenstrahlerzeugungssystem 
mit  einer  Langsachse  enthalt,  wobei 

a.  der  Kolben  in  einer  bestimmten  Stellung  in 
einer  Einrichtung  festgesetzt  wird, 

b.  das  Elektronenstrahlerzeugungssystem  im 
Kolben  angeordnet  wird,  wobei  die  genannten 
Achsen  im  wesentlichen  zusammenfallen, 

c.  die  Stellung  und/oder  die  Winkelorientierung 



EP  0 1 9 6   704  B1 8 

dripole  et  lors  de  I'ajustage,  quatre  capteurs 
sensibles  au  champ  magnetique  sont  disposes 
d'une  fagon  reguliere  autour  de  la  partie  d'enve- 
loppe.  r  .  # 4.  Procede  selon  la  revendication  3,  caractense 
en  ce  que  le  tube  a  rayons  cathodiques  est  un 
tube  de  reproduction  en  couleurs  et  I'ensemble 
de  canons  comporte  trois  canons  electroniques 
pour  engendrer  trois  faisceaux  d'electrons,  alors 
que  I'anneau  qui,  lors  de  I'ajustage  est  magnetise 
comme  quadripole,  est  dispose  autour  des  trajets 
de  faisceau  d'electrons  pres  des  extremites  de 
canon,  I'ensemble  de  canons  etant  fixe  dans 
I'enveloppe,  apres  quoi  i'anneau  est  demagnetise 
et  ensuite  magnetise  de  fagon  connue  comme 
multipole. 

pole,  ladite  structure  etant  fixee  a  I'ensemble  de 
canons  et  d'un  dispositif  comportant  des  capteurs 
sensibles  au  champ  magnetique,  et  dispose 
autour  de  ia  partie  d'enveloppe  au  niveau  de  la 
structure,  la  position  et  I'orientation  desirees  de 
I'ensemble  de  canons  etant  ajustees  par  rotation 
et  translation  de  I'ensemble  de  canons  et  obser- 
vation  du  champ  observe  par  les  capteurs,  apres 
quoi  I'ensemble  de  canons  est  fixe  dans  I'enve- 
loppe. 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  que  la  structure  magnetisee  comme  multi- 
pole  est  demagnetised  apres  ledit  ajustage. 

3.  Procede  selon  la  revendication  1  ou  2, 
caracterise  en  ce  que  la  structure  du  materiau 
magnetiquement  mi-dur  est  un  anneau  fixe  a 
I'ensemble  de  canons  et  magnetise  comme  qua- 
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