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of  said  peripheral  surface  being  displaced  axially 
of  said  tube  such  that  said  mesh  electrode  is 
supported  with  non-uniform  tension  in  various 
portions  of  said  mesh  electrode. 

The  invention  will  now  be  described  by  way  of 
example  with  reference  to  the  accompanying 
drawings,  throughout  which  like  parts  are 
referred  to  by  like  references,  and  in  which: 

Figure  1  is  a  perspective  view  of  a  portion  of  an 
embodiment  of  image  pick-up  tube  according  to 
the  invention,  illustrating  the  construction  of  a 
mesh  electrode  and  a  mesh  holder; 

Figure  2  is  a  front  view  of  the  target-surface- 
side  element  of  the  mesh  holder; 

Figure  3  is  a  sectional  view  taken  on  line  Ill-Ill  of 
Figure  2; 

Figure  4  is  a  sectional  view  taken  on  line  IV-IV  of 
Figure  2; 

Figure  5  is  a  front  view  of  the  cathode-side 
element  of  the  mesh  holder. 

Figure  6  is  a  sectional  view  taken  on  line  VI-VI  of 
Figure  5; 

Figure  7  is  a  sectional  view  taken  on  line  Vll-VII 
of  Figure  5; 

Figure  8  is  a  graph  illustrating  the  relation 
between  the  attenuation  rate  of  microphonic 
noise  and  the  resonant  frequency  of  the  mesh 
electrode; 

Figures  9A  and  9B  are  graphs  illustrating 
attenuation  transient  characteristics  of 
microphonic  noise;  and 

Figure  10  is  a  sectional  view  of  an  example  of  a 
known  image  pick-up  tube. 

Referring  to  Figure  1  ,  the  embodiment  of  image 
pick-up  tube  comprises  a  mesh  electrode  7  and  a 
mesh  holder  8  which  is  composed  of  a  target- 
surface-side  element  or  member  8A  and  a 
cathode-side  element  or  member  8B.  The  target- 
surface-side  member  8A  has  a  form  as  shown  in 
Figures  2,  3  and  4,  and  as  a  whole  is  of  cylindrical 
form.  One  end  (cathode  side)  of  the  member  8A  is 
provided  with  an  opening  9  of  rectangular  form, 
and  the  other  end  (target  surface  side)  is  provided 
with  a  projection  or  flange  10  to  be  fixed  to 
indium  4  as  in  the  known  example  described 
above  with  reference  to  Figure  10.  In  the  embodi- 
ment,  however,  for  example,  one  set  of  sides  9a 
and  9b,  in  the  vertical  direction  framing  the 
opening  9  are  made  of  part-spherical  form,  dis- 
placed  towards  the  target  surface  side.  In  the  case 
of  a  tube  of  1/2  inch  (roughly  12.7  mm)  target 
diagonal  size  for  example  when  the  horizontal 
length  dxa  and  the  vertical  length  dya  of  the 
opening  9  are  about  8.7mm  and  6.3mm  respec- 
tively,  the  maximum  displacement  amount  doa  of 
the  sides  9a  and  9b  is  made  0.15  to  0.20mm. 

As  shown  in  Figures  2  and  3,  a  through  hole  1  1 
locates  and  positions  the  member  10. 

The  cathode  side  element  or  member  8B  has  a 
form  as  shown  in  Figures  5,  6  and  7,  and  as  a 
whole  is  of  cylindrical  form.  One  end  (target 
surface  side)  is  provided  with  an  opening  12  of 
rectangular  form.  The  opening.  12  has  the  same 
size  as  that  of  the  opening  9  in  the  member  8A.  Its 
construction  is  similar  to  that  of  the  example  of 

Description 

This  invention  relates  to  image  pick-up  tubes. 
Figure  10  of  the  accompanying  drawings  is  a 

sectional  view  of  a  known  image  pick-up  tube  5 
particularly  illustrating  the  construction  in  the 
region  adjacent  to  the  target  surface.  The  image 
pick-up  tube  comprises  a  glass  envelope  1,  a  face 
plate  2,  a  target  surface  (photo-conductive  layer 
surface)  3,  indium  4  for  sealing,  and  a  metal  ring  10 
5.  A  signal  carrying  electrode  5  passes  through 
the  face  plate  2  and  contacts  the  target  surface  3. 
A  mesh  electrode  7  corrects  the  landing  error  of 
the  electron  beam,  and  is  mounted  on  a  mesh 
holder  8  which  is  connected  mechanically  and  is 
electrically  to  the  indium  4.  A  predetermined 
voltage  is  applied  to  the  mesh  electrode  7  through 
the  metal  ring  5,  the  indium  4  and  the  mesh 
holder  8. 

In  such  an  image  pick-up  tube,  however,  when  zo 
forces  are  applied  thereto  from  outside,  so-called 
microphonic  noise  may  be  produced,  and  a  lateral 
stripe  may  appear  on  the  screen  surface  on 
reproduction.  It  is  known  that  such  microphonic 
noise  is  caused  by  vibration  of  the  mesh  electrode  25 
7.  That  is,  since  the  mesh  electrode  7  is  disposed 
near  the  target  surface  3,  if  the  mesh  electrode  7  is 
vibrated,  current  is  generated  because  of  capaci- 
tance  between  the  mesh  electrode  7  and  the 
target  surface  3,  and  is  introduced  as  noise  into  30 
the  signal  current,  resulting  in  the  microphonic 
noise. 

In  order  to  reduce  the  microphonic  noise, 
various  methods  of  suppressing  vibration  of  the 
mesh  electrode  have  been  tried.  However,  these  35 
methods  involve  complicated  structures  and  high 
cost,  without  achieving  very  effective  results. 

From  investigations  we  have  carried  out,  we 
believe  that  the  reason  microphonic  noise  is 
conspicuous  in  the  known  image  pick-up  tube  is  40 
that,  since  the  rectangular  opening  of  the  mesh 
holder  8  has  a  periphery  of  uniform  shape,  the 
mesh  electrode  7  after  recrystallization  treatment 
at  high  temperature,  that  is,  an  annealing  treat- 
ment,  has  a  uniform  tension  in  its  various  por-  45 
tions.  As  a  consequence,  a  stable  standing  wave 
is  generated  during  vibration,  and  attenuation  of 
the  vibration  of  the  mesh  electrode  7  is  slow,  so 
the  microphonic  noise  becomes  conspicuous. 

US  patent  specification  US-A-4  446  398  dis-  so 
closes  a  pick-up  tube  having  the  features  of  the 
pre-characterising  Part  of  Claim  1  and  provision 
for  inhibiting  vibration  of  a  mesh  assembly. 

According  to  the  present  invention  there  is 
provided  an  image  pick-up  tube,  comprising:  55 

a  glass  envelope; 
a  face  plate; 
a  target  surface; 
a  mesh  electrode  arranged  in  opposition  to  and 

parallel  to  the  target  surface;  and  60 
a  mesh  holder  having  an  opening  in  which  said 

mesh  electrode  is  supported; 
characterised  in  that: 
said  mesh  electrode  is  supported  by  an  internal 

peripheral  surface  of  said  mesh  holder,  portions  65 
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and  attenuation  of  the  microphonic  noise  is 
accomplished  simply  and  at  low  cost  merely  by 
changing  shape  of  the  members  8A  and  8B  of 
the  mesh  holder  8. 

5  Experiments  have  shown  that  changing  the 
above  shaping  of  the  members  8A  and  8B  of  the 
mesh  holder  8  does  not  affect  the  characteristics 
of  the  image  pick-up  tube. 

Although  two  sides  in  the  horizontal  direction 
10  of  the  openings  9  and  12  are  made  of  part- 

spherical  arc  form  in  the  illustrated  embodi- 
ments,  two  sides  in  the  vertical  direction  may  be 
so  treated  and  or  the  displacement  direction 
may  be  reversed  so  as  to  be  towards  the 

15  cathode  side.  Moreover,  although  two  sides  are 
displaced  in  the  illustrated  embodiment,  a 
gentle  curve,  such  as  not  to  damage  the  mesh 
electrode  will  suffice,  and  the  circular  arc  form 
illustrated  is  not  necessarily  required.  Although 

20  the  shape  of  the  openings  9  and  12  is  rect- 
angular  in  the  embodiment,  it  may  be  circular. 

Claims 

25  1.  An  image  pick-up  tube,  comprising: 
a  glass  envelope  (1); 
a  face  plate  (2); 
a  target  surface  (3); 
a  mesh  electrode  (7)  arranged  in  opposition  to 

30  and  parallel  to  the  target  surface  (3);  and 
a  mesh  holder  (8A,  8B)  having  an  opening  (9, 

12)  in  which  said  mesh  electrode  (7)  is 
supported; 

characterised  in  that: 
35  said  mesh  electrode  (7)  is  supported  by  an 

internal  peripheral  surface  of  said  mesh  holder 
(8A,  8B),  portions  (9a,  9b,  12a,  12b)  of  said 
peripheral  surface  being  displaced  axially  of 
said  tube  such  that  said  mesh  electrode  (7)  is 

40  supported  with  non-uniform  tension  in  various 
portions  of  said  mesh  electrode  (7). 

2.  An  image  pick-up  tube  according  to  claim  1 
wherein  said  mesh  holder  (8A,  8B)  is  provided 
with  a  plurality  of  rectangular  openings  (9,  12) 

45  having  respective  interfitting  sides  (9a,  9b,  12a, 
12b)  partly  of  circular  arc  form. 

Patentanspriiche 

so  1.  Bildaufnahmerohre  mit  einem  Glaskolben 
(1), 

mit  einer  Frontplatte  (2), 
mit  einer  Targetflache  (3), 
mit  einer  Gitterelektrode  (7),  die  gegeniiber 

55  der  Targetflache  (3)  und  parallel  zu  dieser  ange- 
ordnet  ist, 

sowie  mit  einem  Gitterhalter  (8A,  8B)  mit 
einer  Offnung  (9,  12),  in  der  die  Gitterelektrode 
(7)  gehalten  ist, 

60  dadurch  gekennzeichnet, 
daS  die  Gitterelektrode  (7)  von  einer  inneren 

Umfangsflache  des  Gitterhalters  (8A,  8B)  gehal- 
ten  ist,  wobei  Teile  (9a,  9b,  12a,  12b)  dieser 
inneren  Umfangsflache  in  Achsenrichtung  der 

65  Rohre  so  versetzt  sind,  das  die  Gitterelektrode 

Figure  10,  but  in  the  embodiment  one  set  of 
sides  12a  and  12b  forming  the  opening  12  are 
made  of  circular  arc  form  displaced  towards  the 
target  surface  side,  with  the  surface  including 
the  sides  12a  and  12b  made  spherical  in  form. 
In  the  case  of  a  tube  of  1/2  inch  size,  for 
example,  when  the  horizontal  length  dxb  and 
the  vertical  length  dyb  of  the  opening  12  are 
about  8.7  mm  and  6.3  mm  respectively,  the 
maximum  displacement  amount  dob  of  the 
sides  12a  and  12b  is  made  0.15  to  0-20  mm. 
Consequently,  when  the  openings  9  and  12  of 
the  members  8A  and  8B  are  overlaid  with  each 
other,  the  surface  including  the  sides  9a  and  9b, 
and  the  surface  including  the  sides  12a  and  12b 
are  inter-fitted. 

As  shown  in  Figures  5  and  6,  a  through  hole 
13  is  provided  for  positioning. 

In  Figure  1,  in  order  that  the  mesh  electrode  7 
is  interposed  between  the  openings  9  and  12  of 
both  members  8A  and  8B  of  the  mesh  holder  8 

■as  above  constructed,  and  the  openings  9  and 
12  are  overlaid  with  each  other,  the  members 
8A  and  8B  are  welded  by  spot  welding,  for 
example,  and  the  mesh  electrode  7  is  stretched 
between  the  openings  9  and  12.  After  being 
stretched,  the  mesh  electrode  7  is  treated  by 
recrystallization  at  high  temperature,  that  is,  is 
annealed,  as  in  the  example  of  Figure  10. 

The  mesh  electrode  7  and  the  mesh  holder  8 
in  the  embodiment  are  as  above  described,  and 
the  other  parts  of  the  pick-up  tube  are  similar  to 
the  example  of  Figure  10. 

In  the  embodiment,  since  the  rectangular 
openings  9  and  12  of  the  mesh  holder  8  to 
support  the  mesh  electrode  7  each  have  one 
side  of  the  sides  9a  and  9b,  and  12a  and  12b 
pressed  into  circular  arc  form,  the  mesh  elec- 
trode  7  has  a  gentle  saddle-like  curve  after  the 
annealing  treatment.  In  the  annealing  treatment, 
the  mesh  electrode  7  is  pulled  by  the  mesh 
holder  8  under  approximately  uniform  tension. 
However,  due  to  the  curved  surface,  uniformity 
of  the  tension  is  locally  lost  at  each  point  of  the 
mesh  electrode  7,  and  the  tension  has  anisot- 
ropy. 

Therefore,  even  if  the  mesh  electrode  7  is,  for 
example,  vibrated  by  an  external  force,  genera- 
tion  of  a  stable  standing  wave  is  prevented  and 
attenuation  of  the  vibration  is  rapid,  so  that 
microphone  noise  is  reduced,  because  the  anti- 
vibration  property  is  substantially  improved. 

Figure  8  shows  measured  results  of  the 
attenuation  rate  of  the  microphonic  noise  and 
the  resonance  frequency  of  the  mesh  electrode 
7  comprising  an  example  from  the  prior  art 
(shown  by  (x))  and  an  embodiment  of  the  inven- 
tion  (shown  by  (o)).  It  is  seen  from  the  graph 
that  in  the  embodiment,  attenuation  is  at  a  rate 
more  than  twice  that  in  the  known  example. 
Figures  9A  and  9B  show  actual  attenuation 
transient  characteristics  of  the  microphonic 
noise  in  the  known  example  and  the  embodi- 
ment,  respectively. 

No  special  processing  or  material  is  required, 
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(7)  in  verschiedenen  Abschnitten  mit  ungleichfdr- 
miger  Spannung  gehalten  wird. 

2.  Bildaufnahmerdhre  nach  Anspruch  1,  bei  der 
der  Gitterhalter  (8A,  8B)  mehrere  rechteckige 
Offnungen  (9,  12)  aufweist,  die  jeweils  Einpas- 
sungsseiten  (9a,  9b,  12a,  12b)  von  teilweise  kreis- 
bogenformiger  Gestalt  haben. 

Revendications 

1.  Tube  capteur  d'image  comprenant: 
une  enveloppe  (1)  de  verre, 
une  plaque  avant  (2), 
une  surface  cible  (3), 
une  electrode  (7)  a  mailles  placee  en  face  de  la 

surface  cible  (3)  et  parallelement  a  celle-ci,  et 

un  support  (8A,  8B)  ayant  une  ouverture  (9,  12) 
dans  laquelle  I'electrode  (7)  a  mailles  est  suppor- 
tee, 

caracterise  en  ce  que 
I'electrode  (7)  a  mailles  est  supportee  par  une 

surface  peripherique  interne  du  support  (8A,  8B), 
des  parties  (9a,  9b,  12a,  12b)  de  la  surface  peri- 
pherique  etant  decalees  dans  la  direction  de  i'axe 
du  tube  afin  que  I'electrode  (7)  a  maiiles  soit 
supportee  avec  une  tension  non  uniforme  dans 
diverses  parties  de  I'electrode  (7). 

2.  Tube  capteur  d'image  seion  la  revendication 
1,  dans  lequel  le  support  (8A,  8B)  de  I'electrode  a 
mailles  a  plusieurs  ouvertures  rectangulaires  (9, 
12)  ayant  des  cotes  embottes  (9a,  9b,  12a,  12b)  qui 
ont  partiellement  une  forme  en  arc  de  cercle. 
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