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Descr ipt ion  

Ti t le  o f  Invent ion 

 ION GENERATION DEVICE AND ELECTRICAL  

DEVICE 

 5 

Technica l  F ie ld  

[0001]  

 The  present  invent ion re la tes  to  an ion  genera t ing  

dev ice  and an e lect r i ca l  apparatus  inc lud ing  the  ion  

genera t ing  dev ice .  10 

 

Background Art  

[0002]  

 An ion genera t ing  device  has  been convent iona l l y  

used  for ,  for  example ,  indoor  a i r  c leaning ,  s te r i l i za t ion,  15 

or  deodor iza t ion.  

[0003]  

 An ion gene ra t ing  dev ice  genera l l y  inc ludes  a  

d ischarge  e lec t rode  for generat ing  ions by  e le c t r i c  

d ischarge .  An ion genera t ing  dev ice  generates  ions  by ,  20 

for  example ,  caus ing  corona d ischarge  to  occur be tween  

(a )  a  t ip  o f  a  d ischarge  e lec t rode  to  which  a  h igh vo l tage  

is  appl ied  and (b )  an  induct ion e lec t rode .  

[0004]  

 As  a  d ischarge  e lec t rode  for  genera t ing  ions  by  25 
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thus app ly ing  there to  a  h igh vol tage ,  a  brush- l ike  

d ischarge  e lec t rode  inc luding  a  p lura l i ty  o f  f ib rous 

e lec t r i ca l ly  conduct ive  members hav ing  bundled roots  i s  

known.  

[0005]  5 

 For  example ,  Patent  L i te ra ture  1  d isc loses  a  

brush- l ike  d ischarge  e lec trode  tha t  is  a rranged such 

tha t  whi le  a  bundle  o f  ca rbon f ibers  part ia l ly  ex tends 

out  f rom one  end o f  a  meta l l i c  p ipe  by  a  g i ven length,  

the  meta l l i c  p ipe  i s  pressure - f i xed to  the  o ther  end  of  10 

the  bundle  o f  ca rbon f ibers .  

 

C i ta t ion L is t  

[Pa tent  L i te rature ]  

[0006]  15 

 [Pa tent  L i te rature  1 ]  

 Japanese  Pa tent  App l i cat ion Publ i cat ion,  Tokukai ,  

No.  2003-229232 (Pub l i cat ion Date :  August  15 ,  2003)  

 

Summary  o f  Invent ion 20 

Technica l  Problem 

[0007]  

 According  to  such a  brush- l ike  d ischarge  e lec t rode  

to  which a  h igh vo l tage  i s  appl ied,  e lec t r ica l l y  

conduct ive  members  on a  s ide  thereof  which serves  as  a  25 
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t ip  s ide  o f  the  e lec t r ica l l y  conduct ive  members  and on 

which the  e lec t r i ca l ly  conduct i ve  members are  not  

bundled e lec t r i ca l ly  repe l  each other  and spread .  Thus,  

use  o f  such  a  brush- l ike  d ischarge  e lec t rode  causes  a  

fur ther  increase  in  amount  o f  genera t ion o f  i ons  than  5 

use  o f ,  f or  example ,  a  needle - l ike  d ischarge  e lec t rode  in  

a  case  where  an ident i ca l  vo l tage  is  appl ied  to  each of  

the  brush- l ike  d ischarge  e lec t rode  and the  need le - l ike  

d ischarge  e lec t rode .  Th is  re sul ts  in  achievement  o f  

favorab le  i on re lease .  10 

[0008]  

 Note ,  however ,  that  in  a  case  where  a  t ip  o f  the  

bundle  o f  ca rbon  f ibers  spreads,  the  carbon  f ibers  may  

contact  a  sur face  o f  an ion generat ing  dev ice .  In  th is  

case ,  s ince  a  h igh vo l tage  is  appl ied  to  the  carbon f ibers ,  15 

abnorma l  e lec t r ic  d ischarge  may occur in  the  sur face  o f  

the  ion genera t ing  dev ice  by  the  carbon  f ibers ,  so tha t  

ions  may be  genera ted  in  a  lower  amount .  

[0009]  

 The  present  invent ion has  been made  in  v iew of  20 

the  problems,  and an object  o f  the  present  invent ion i s  

to  prov ide ,  for  example ,  an ion  generat ing  dev ice  tha t  

makes  i t  poss ib le  to  prevent  a  p lura l i ty  o f  l inear  

e lec t r i ca l ly  conduct ive  members prov ided in  a  d ischarge  
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e lec t rode  f rom contact ing  a  sur face  o f  the  ion genera t ing  

dev ice .  

 

So lu t ion to  Prob lem 

[0010]  5 

 In  order  to  a t ta in  the  obje ct ,  an ion genera t ing  

dev ice  in accordance  wi th an embodiment  o f  the  present  

invent ion inc ludes :  a  d ischarge  e lec t rode ,  protruding  

f rom a  sur face  o f  the  ion  generat ing  dev ice ,  for  

genera t ing  ions  by  e lec t r ic  d ischarge ,  the  d ischarge  10 

e lec t rode  hav ing  ( i )  a  t ip  par t  inc lud ing  a  p lura l i ty  o f  

l inear  e lec t r i ca l ly  conduct ive  members  and ( i i )  a  base  

end par t  to  wh ich the  p lura l i ty  o f  e lec t r ica l ly  conduct i ve  

members  is  a t tached,  and the  base  end part  protruding  

f rom the  sur face  for  a  length tha t  is  longe r  than a  15 

length o f  the  t ip  part .  

[0011]  

 In order  to a tta in the  object ,  an e lec t r ica l  

appara tus  in  accordance  wi th  an embodiment  o f  the  

present  invent ion  includes :  an ion generat ing  device  20 

ment ioned  above .  

 

Advantageous Ef fec ts  o f  Invent ion  

[0012]  

 An embodiment  o f  the  present  invent ion makes  i t  25 
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poss ib le  to  prov ide  ( i )  an ion  generat ing  dev ice  tha t  

makes  i t  poss ib le  to  prevent  a  p lura l i ty  o f  l inear  

e lec t r i ca l ly  conduct ive  members prov ided in  a  d ischarge  

e lec t rode  f rom contact ing  a  sur face  o f  the  ion genera t ing  

dev ice  and ( i i )  an  e lec t r ica l  appara tus  inc lud ing  the  ion  5 

genera t ing  dev ice .  

 

Br ie f  Descr ip t ion o f  Drawings  

[0013]  

 F ig .  1  is  a  perspec t ive  v iew schemat ica l l y  10 

i l lustra t ing  an  arrangement  o f  an ion generat ing  dev ice  

in  accordance  w i th Embodiment  1 o f  the  present  

invent ion.  

 F ig .  2  i s  a  f ront  v iew,  a  p lan v iew,  and a  s ide  v iew  

each schemat ica l l y  i l lustra t ing  the  a rrangement  o f  the  15 

ion genera t ing  dev ice  in  accordance  w i th Embodiment 1  

o f  the  present  invent ion.  

 F ig .  3  is  f ront  v iews  each  schemat ica l l y  

i l lustra t ing  an arrangement  o f  a  d ischarge  e lect rode  and  

a  protect ive  p la te  wh ich a re  i l lustra ted in  each o f  F ig .  1  20 

and Fig .  2 .  

 F ig .  4  is  a  perspec t ive  v iew schemat ica l l y  

i l lustra t ing  an  arrangement  o f  an ion generat ing  dev ice  

in  accordance  w i th Embodiment  2 o f  the  present  

invent ion.  25 
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 F ig .  5  i s  a  f ront  v iew,  a  p lan  v iew,  and a  s ide  v iew  

each schemat ica l l y  i l lustra t ing  the  a rrangement  o f  the  

ion genera t ing  dev ice  in  accordance  w i th Embodiment 2  

o f  the  present  invent ion.  

 F ig .  6  is  a  p lan v iew showing an example  o f  an  5 

arrangement  o f  an ins ide  o f  an e lec t r i ca l  appara tus in  

accordance  w i th Embodiment  3  o f  the  present  invent ion.  

 

Descr ipt ion  o f  Embodiments  

[0014]  10 

 Embodiments  o f  the  present  invent ion are  

spec i f i ca l ly  descr ibed  be low.  Note  that  for  convenience ,  

members  hav ing  funct ions  ident ica l  to  those  o f  the  

re spect i ve  members  descr ibed in  the  embodiments  a re  

g iven  respect ive  ident ica l  re fe rence  numera ls ,  and a  15 

descr ipt ion  o f  those  members  is  omit ted  as  appropr ia te .  

[0015]  

 [Embodiment  1 ]  

 F i rs t ,  an embodiment  o f  the  present  invent ion i s  

descr ibed  w i th re fe rence  to  F ig .  1  through Fig .  3 .  20 

[0016]  

 F ig .  1  is  a  perspec t ive  v iew schemat ica l l y  

i l lustra t ing  an  arrangement  o f  an ion generat ing  dev ice  

in  accordance  w i th Embodiment  1 .  F ig .  2  i s  a  f ront  v iew,  
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a p lan v iew, and a s ide  v i ew each schemat ica l l y  

i l lustra t ing  the  arrangement  o f  the  ion  genera t ing  dev ice .  

[0017]  

 As  i l lustra ted in  F ig .  1  and Fig .  2,  an ion  

genera t ing  dev ice  1  o f  Embodiment  1  inc ludes  a  case  10 5 

(hous ing ) ,  which  is  quadrangular ,  a  substra te  12  for  a  

t ransformer dr ive  c i rcui t  (here ina f te r  re fe r red to  as  a  

" t ransformer dr i ve  c i rcui t  substrate  12" ) ,  a  h igh vo l tage  

t ransformer 13 (h igh  vo l tage  c i rcui t ) ,  a  substrate  14 for  

an ion genera t ing  e lement  (here ina f te r  re fe rred  to  as  an 10 

" ion gene ra t ing  e lement substra te  14" ) ,  a  l id  15,  

d ischarge  e lec trodes  21  and 22 ,  and protect ive  p la tes  51 

and 52  (protruding  members ) .  

[0018]  

 The  case  10 is  box-shaped ,  has  a f ront  sur face  and 15 

an upper  sur face ,  each o f  which is  open,  and is  made  o f  

an insula t ing  res in .  The  case  10  has  a  f ront  part  tha t  i s  

prov ided w i th  a substra te  11  for exte rna l  connect ion  

(here ina f te r  re fer red  to  as  an "exte rna l  connect ion  

substra te  11" ) .  The  case  10  conta ins  there in  the  20 

t ransformer dr i ve  c i rcui t  substrate  12,  the  h igh vo l tage  

t ransformer 13 ,  and the  ion generat ing  e lement  

substra te  14 ,  wh ich a re  arranged in  th is  order  f rom the  

f ront  s ide .  The  case  10  has  an  upper  sur face  to  which  

the  l id  15  i s  prov ided  so  as  to  cover  the  exte rna l  25 
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connec t ion substra te  11 ,  the  t ransformer dr ive  c i rcui t  

substra te  12,  and the  h igh vol tage  t rans former  13 .  

[0019]  

 The  exte rna l  connect ion substrate  11  has  a  

sur face  that  is  prov ided  w i th a  p lura l i ty  o f  ( e . g . ,  s ix )  5 

connec t ion te rmina ls  16.  Each  o f  the  p lura l i ty  o f  

connec t ion te rmina ls  16 i s  made  o f  an  e l ec t r ica l l y  

conduct ive  f i lm prov ided on the  sur face  o f  the  exte rna l  

connec t ion substra te  11 and is  formed by ,  for  example ,  

pr in t  pat te rning ,  p la t ing ,  sput ter ing ,  or  chemica l  vapor  10 

depos i t i on (CVD) .  The  e lec tr ica l ly  conduct i ve  f i lm i s  

made  o f  a  mater ia l  such  as  copper  (Cu) ,  a luminum (A l ) ,  

go ld  (Au) ,  or  an a l l oy o f  copper  (Cu) ,  a luminum (A l ) ,  and  

go ld  (Au) ,  and has  a  th ickness  o f  an order  o f  severa l  ten  

µm (e .g . ,  a  th ickness o f  35 µm).  The  connect ion  15 

te rmina ls  16  a re  prov ided  so  as  to  be  exposed on an  

outs ide  o f  the  case  10  whi le  the  exte rna l  connect ion  

substra te  11 is  be ing  suppor ted by  the  case  10.  

[0020]  

 The  t ransformer  dr i ve  c i rcu i t  substrate  12  i s  20 

prov ided w i th a  h igh vol tage  t ransformer  dr i ve  c i rcui t .  

The  h igh vo l tage  t ransformer  dr ive  c i rcui t  is  d i rec ted to  

dr ive  the  h igh vo l tage  t ransformer  13  by  an exte rna l l y  

inputted  vo l tage .  
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[0021]  

 The  h igh vo l tage  t ransformer 13  is  d i rected  to  be  

dr iven by  the  h igh vo l tage  t ransformer dr i ve  c i rcui t  so  

as  to  ra ise  a  vo l tage  supp l ied there to.  The  ion  

genera t ing  e lement  substra te  14 i s  prov ided w i th an ion  5 

genera t ing  e lement .  The  ion genera t ing  e lement  i s  

d i rec ted to genera te  a t  least  e i ther  o f  pos i t ive  ions  and 

nega t ive  ions in  response  to  appl ica t ion  there to  the  

vo l tage  ra ised  by  the  h igh vo l tage  t ransformer  13.  

[0022]  10 

 The  ion genera t ing  e lement  inc ludes  d ischarge  

e lec t rodes  21  and 22  and induct ion e lec t rodes  23 and  

24 ,  which are  c i rcula r .  The  d ischarge  e lec t rode  21 i s  

prov ided to  one  s ide  part  o f  the  ion genera t ing  e lement  

substra te  14,  and the  induct ion e lec t rode  23 is  prov ided  15 

around a  p lace  where  the  d ischarge  e lec t rode  21  i s  

prov ided.  The  d ischarge  e lec t rode  22 i s  prov ided  to  the  

o ther  s ide  part  o f  the  ion generat ing  e lement  substra te  

14 ,  and the  induct ion e lec t rode  24 i s  prov ided around a  

p lace  where  the  d ischarge  e lec t rode  22  is  prov ided.  20 

[0023]  

 The  induct ion e lec t rode  23 is  an  e le ct rode  for  

forming an e lect r i c  f ie ld  be tween the  induct ion e lect rode  

23  and the  d ischarge  e lec t rode  21 ,  and the  induct ion 

e lec t rode  24 i s  an  e lect rode  for  forming an e lect r ic  f ie ld  25 
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between the  induct ion  e lec t rode  24  and the  d ischarge  

e lec t rode  22.  The d ischarge  e lec t rode  21 is  an e lect rode  

for  genera t ing  nega t ive  ions  be tween  the  d ischarge  

e lec t rode  21  and the  induct ion e lec t rode  23 ,  whereas  

the  d ischarge  e l ec t rode  22  is  an  e lect rode  for genera t ing  5 

pos i t ive  ions  be tween the  d ischarge  e lec t rode  22  and the  

induct ion  e lec t rode  24.  Note  tha t  the  induct ion  

e lec t rodes  23  and 24  each have  ground e lect r ic  potent ia l .  

[0024]  

 The  ion genera t ing  e lement substrate  14 has  a  10 

sur face  that  is  covered w i th  an insula t ing  sea l ing  

member 41 whose  sur face ,  f or  example ,  substant ia l ly  do  

not  d i f fe r  in  leve l  f rom a  sur face  o f  the  l id  15  ( see  F ig .  

2 ) .  As  the  insulat ing  sea l ing  member  41,  an insula t ing  

mater ia l  such as  an epoxy  res in  or  an ure thane res in  i s  15 

used .  

[0025]  

 The  d ischarge  e lec t rodes  21 and 22 ,  wh ich  are  

prov ided so  as  to  perpend icula r ly  ex tend f rom the  

sur face  o f  the  ion genera t ing  e lement  substra te  14,  20 

protrude  f rom the  sur face  o f  the  insula t ing  sea l ing  

member 41 .  

[0026]  

 The  d ischarge  e le c t rode  21 i s  a  brush- l ike  

d ischarge  e lec t rode  inc lud ing  a  p lura l i ty  o f  l inear  25 
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e lec t r i ca l ly  conduct ive  members  25 .  The  d ischarge  

e lec t rode  21 has  a  t ip  par t  31 formed l ike  a  brush;  and  

a  base  end part  33 to  which the  p lura l i ty  o f  l inear  

e lec t r i ca l ly  conduct i ve  members  25  i s  a t tached.  The  

d ischarge  e lec t rode  22 is  a  brush- l ike  d ischarge  5 

e lec t rode  inc luding  a p lura l i ty  o f  l inear  e lec t r ica l l y  

conduct ive  members  26.  The  d ischarge  e lec t rode  22  has  

a  t ip  part  32  formed l ike  a  brush ;  and a  base  end par t  

34  to  which the  p lura l i ty  o f  e lec t r i ca l ly  conduct ive  

members  26  is  a ttached.  10 

[0027]  

 Note  that  the  t i p  par ts  31  and 32  re fe r  to  par ts  

loca ted ahead o f  the  respect ive  base  end par ts  33 and 

34 .  Spec i f i ca l ly ,  the  t ip  part  31  re fe rs  to  a  part  tha t  

ex tends f rom a  respect ive  p lura l i ty  o f  t ips  25a  of  the  15 

p lura l i ty  o f  e lec t r ica l ly  conduct i ve  members  25 ,  which i s  

a  brush- l ike  bundle ,  to  a  connect ion end (contact  end)  

o f  the  p lura l i ty  o f  e lec t r ica l ly  conduct ive  members  25  a t  

wh ich connect ion end ( contact  end )  the  p lura l i ty  o f  

e lec t r i ca l ly  conduct ive  members  25 is  in  connect ion ( in  20 

contact )  w i th  the  base  end part  33.  The  t ip  par t  32  

re fe rs  to  a  part  tha t  ex tends f rom a  respect i ve  p lura l i ty  

o f  t ips  26a  o f  the  p lura l i ty  o f  e lec t r ica l ly  conduct ive  

members  26,  which i s  a  brush- l ike  bundle ,  to  a  

connec t ion end ( contact  end )  o f  the  p lura l i ty  o f  25 



- 12 - 

16051/PCT 

e lec t r i ca l ly  conduct ive  members  26 a t  which connect ion  

end (contact  end )  the  p lura l i ty  o f  e lec t r i ca l ly  conduct ive  

members  26  i s  in  connect ion ( in  contact )  wi th  the  base  

end par t  34.  Examples  o f  the  te rm " l inear "  inc lude  te rms 

such as  " thready" ,  " f ibrous" ,  and "wi ry " .  5 

[0028]  

 The  t ip  par ts  31 and 32 o f  the  d ischarge  e lec t rodes  

21  and 22 a re  made  o f  an e lec t r ica l l y  conduct ive  

member such as meta l ,  carbon f iber ,  e lec t r ica l l y  

conduct ive  f ibe r ,  or  e lec t r ica l ly  conduct ive  re s in .  The  10 

p lura l i ty  o f  e lec t r i ca l l y  conduct ive  members  25 o f  the  

t ip  par t  31  and the  p lura l i ty  o f  e lec t r i ca l ly  conduct i ve  

members  26  o f  the  t ip  part  32  each have  an outs ide  

d iameter  o f  not  less than 5  µm and not  more  than 30  

µm. In  a  case  where  the  p lura l i ty  o f  e l ec t r ica l l y  15 

conduct ive  members  25  and the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members  26  each have  an  outs ide  d iameter  

o f  not  less  than 5  µm, the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members  25  and the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members 26 can be  mechanica l ly  s t rong and  20 

a lso  can be  prevented f rom be ing  e lec t r ica l ly  worn.  

Meanwhi le ,  in  a  case  where  the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members  25  and the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members  26  each have  an  outs ide  d iameter  

o f  not  more  than 30 µm,  the  p lura l i ty  o f  e l ec t r ica l l y  25 
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conduct ive  members  25  and the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members 26 a re  bent  l ike  ha ir ,  so that  the  

p lura l i ty  o f  e lec t r i ca l ly  conduct ive  members  25  and the  

p lura l i ty  o f  e lec t r ica l ly  conduct ive  members  26  eas i l y  

spread and eas i ly  sway.  5 

[0029]  

 The  p lura l i ty  o f  e lec t r i ca l l y  conduct i ve  members  

25  and the  p lural i ty  o f  e lec t r ica l l y  conduct ive  members  

26  each  can be  a  ca rbon f iber  hav ing an outs ide  

d iameter  o f  7  µm,  or  an  e lect r ica l ly  conduct ive  f ibe r  10 

made  o f  s ta in less  s tee l  (SUS)  and hav ing  an  outs ide  

d iameter  o f  12  µm or  25  µm. 

[0030]  

 The  base  end part  33 o f  the  d ischarge  e lec t rode  21  

has  ( i )  a  shee t  meta l  mount ing  part  33a  for  mount ing  15 

the  d ischarge  e lec t rode  21 on the  ion generat ing  e lement  

substra te  14 and ( i i )  a  b ind ing  par t  33b for  b ind ing  the  

p lura l i ty  o f  e lec t r i ca l l y  conduct ive  members  25 o f  the  

t ip  par t  31  a t  the  connect ion end.  As  in  the  case  o f  base  

end part  33  o f  the  d ischarge  e lec t rode  21 ,  the  base  end 20 

par t  34 o f  the  d ischarge  e lec t rode  22 has ( i )  a  shee t  

me ta l  mount ing  par t  34a  for  mount ing  the  d ischarge  

e lec t rode  22 on the  ion genera t ing  e lement subs tra te  14  

and ( i i )  a  b inding  par t  34b  for  b ind ing  the  p lura l i ty  o f  
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e lec t r i ca l ly  conduct ive  members  26 o f  the  t ip  part  32 a t  

the  connect ion  end.  

[0031]  

 Next ,  a  length o f  the  t ip  par t  31 o f  the  d ischarge  

e lec t rode  21  i s  descr ibed  w i th re fe rence  to  F ig .  3 .  5 

[0032]  

 F ig .  3  is  front  v iews each  schemat ica l l y  

i l lustra t ing  an arrangement  o f  the  d ischarge  e lec t rode  

21 and a  prote ct ive  p la te  51 which a re  i l lustra ted in  

each of  F ig .  1  and F ig .  2 .  F ig .  3  i l lus tra tes  how the  t ip  10 

par t  31 of  the  d ischarge  e lec t rode  21 changes  in  shape 

in  accordance  wi th a  vo l tage  appl ied  to  the  d ischarge  

e lec t rode  21  (and be tween the  d ischarge  e lec t rode  21 

and the  induct ion e lec t rode  23) .  Note  tha t  same appl ies  

to  the  d ischarge  e lec t rode  22  (not  i l lustra ted  in  F ig .  3 ) .  15 

[0033]  

 L1 shown in F ig .  3  re fe rs to  a  length o f  the  t ip  

par t  31  of  the  d ischarge  e lec t rode  21,  i .e . ,  a  length 

(protrus ion length)  for  which the  p lura l i ty  o f  l inear  

e lec t r i ca l ly  conduct ive  members  25  protrudes  f rom the  20 

base  end part  33 .  L2  shown in  F ig .  3  re fe rs to  a  length  

(protrus ion length)  f or which the  base  end part  33  o f  the  

d ischarge  e lec t rode  21 protrudes  ( i s  exposed )  f rom the  

l id  15,  i .e . ,  the  insulat ing  sea l ing  member 41.  
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[0034]  

 (a )  o f  F ig .  3  i l lustra tes  a  s tate  in  wh ich  no vo l tage  

is  app l ied to  the  d ischarge  e lec t rode  21.  In  th is  case ,  

the  t ips  o f  the  p lura l i ty  o f  l inear  e lec t r i ca l ly  conduct i ve  

members  25 a re  c losed in  the  t ip  par t  31  o f  the  5 

d ischarge  e lec t rode  21 .  

[0035]  

 (b )  o f  F ig .  3  i l lustra tes  a  s ta te  in  which a  pulse  

hav ing  a  h igh vol tage  is  be ing  appl ied  to  the  d ischarge  

e lec t rode  21 .  In  th is  case ,  in  the  t ip  par t  31  o f  the  10 

d ischarge  e lec t rode  21,  the  p lura l i ty  o f  e l ec t r ica l l y  

conduct ive  members  25  e lec tr ica l ly  repe l  each  other  

because  the  e lec t r i ca l ly  conduct i ve  members  25 a re  

homopola r .  Thi s  causes  the  e lec t r i ca l ly  conduct ive  

members  25  to  be  bent  and consequent ly  be  shaped  as  i f  15 

a  t ip  o f  a  brush was opened.  

[0036]  

 Meanwhi le ,  a t  the  t ips  o f  the  e lec t r ica l l y  

conduct ive  members  25,  pos i t ive  ions  a re  generated.  As 

descr ibed  above ,  the  e lec t r ica l l y  conduct ive  members  25  20 

are  shaped  as  i f  the  t ip  o f  the  brush was opened .  This  

re sul ts  in  an  increase  in  a rea  o f  a  reg ion in  which  

pos i t ive  i ons  are  genera ted.  Thus ,  the  d ischarge  

e lec t rode  21 o f  Embodiment  1  causes  a  fur ther  increase  

in  amount  o f  genera t ion o f  i ons  than a  need le - l ike  25 
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discharge  e lec t rode  in  a  case  where  an ident i ca l  vo l tage  

is  app l ied to  each o f  the  d ischarge  e lec t rode  21 and the  

need le - l ike  d ischarge  e lec t rode .  

[0037]  

 (c )  o f  F ig .  3  i l lustra tes  a  s ta te  in  which a  pulse  5 

hav ing  a  h igher vo l tage  is  be ing  app l ied to  the  d ischarge  

e lec t rode  21 .  In  th is  case ,  in  the  t ip  par t  31  o f  the  

d ischarge  e lec t rode  21,  the  p lura l i ty  o f  e l ec t r ica l l y  

conduct ive  members  25  e lect r ica l l y  fur ther  repe l  each  

other .  This  causes  the  e lec t r i ca l ly  conduct i ve  members  10 

25  to  be  shaped as  i f  the  t ip  o f  the  brush was fur ther  

opened.  Thus,  i ons  a re  genera ted in  a  la rger  amount .  

[0038]  

 The  p lura l i ty  o f  e lec t r i ca l l y  conduct i ve  members  

25  o f  the  d ischarge  e lec t rode  21 i s  e lec t r i ca l ly  a t t racted  15 

to  the  induct ion e lec t rode  23  whose  po lar i ty  i s  oppos i te  

f rom that  o f  the  p lura l i ty  o f  e lec t r ica l ly  conduct ive  

members 25 .  Th is  may cause  one  or more  o f  the  

p lura l i ty  o f  e lec t r ica l l y  conduct ive  members  25 to  be  

great ly  bent  toward the  induct ion e lec t rode  23.  20 

[0039]  

 In  order to  overcome the  above  problem,  

Embodiment 1  causes  the  protrus ion  length L1  of  the  

e lec t r i ca l ly  conduct ive  members 25  to  be  shorte r  than  

the  protrus ion length L2  o f  the  base  end par t  33.  Thus,  25 
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even in  a  case  where  the  e lec t r ica l l y  conduct ive  

members  25 are  bent  by  be ing  e lec t r ica l ly  a t t racted  to  

the  induct ion e le c t rode  23,  or  in  a  case  where  the  

e lec t r i ca l ly  conduct i ve  members  25  a re  bent  by  a  

dynamic  force  (e .g . ,  a  touch by  a  person)  exerted  5 

thereon,  the  e lec t r i ca l l y  conduct ive  members  25  do  not  

contact  the  insulat ing  sea l ing  member 41 .  Th is  makes  i t  

poss ib le  to  prevent ,  wi thout  fa i l ,  ( i )  a  t rouble  such tha t  

abnorma l  e lec t r ic  d ischarge ,  an e lect r i c  current  leakage ,  

or  the  l ike  occurs  in  a  part  o f  the  e lec t r ica l ly  conduct ive  10 

members  25  in  which  par t  the  e lec t r ica l l y  conduct ive  

members  25  contact  the  insula t ing  sea l ing  member 41,  

so  tha t  an amount  o f  generat ion  o f  ions  is  reduced or  

becomes ze ro ,  ( i i )  a  t rouble  such tha t  the  t ransformer 

dr ive  c i rcui t  substra te  12,  the  h igh vol tage  t ransformer  15 

13 ,  and the  ion gene ra t ing  e lement  substrate  14,  which  

are  conta ined in  the  case  10,  are  broken by  occurrence  

there in  abnormal  e lec t r i c  d ischarge ,  an e lect r ic  current  

leakage ,  or  the  l ike ,  and ( i i i )  a  t rouble  o f  an  increase  in  

no ise  f i gure  o f  the  ion generat ing  dev ice  1 .  20 

[0040]  

 There  is  a  case  where  the  case  10 is  made  

e lec t rosta t ic  by  the  h igh vo l tage  t ransformer  13 ,  so  tha t  

a  dust  or  the  l ike  adheres  to  the  sur face  o f  the  l id  15 or  

the  insu la t ing  sea l ing member  41.  In  par t icu lar ,  in  a  25 
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case  where  the  insula t ing  sea l ing  member  41 is  an  

epoxy  res in ,  an  ure thane  res in ,  or  the  l ike ,  a  dust  or  the  

l ike  eas i ly  adheres  there to because  such an insula t ing  

sea l ing  member 41 has  a  h igh f r i c t iona l  res is tance .  In  

v iew o f  th is ,  abnormal  e lec t r i c  d ischarge ,  an e lec tr i c  5 

current  leakage ,  or  the  l ike  (descr ibed ear l ier )  may  

occur .  In  order  to  overcome the  above  problem,  

Embodiment 1  makes  i t  poss ib le  to  prevent  abnormal  

e lec t r i c  d ischarge ,  an  e lect r i c  current  leakage ,  or  the  

l ike  f rom occurr ing  in  the  part  o f  the  e lec t r ica l l y  10 

conduct ive  members  25  in  which par t  the  e lec t r ica l l y  

conduct ive  members  25 contact  the  insula t ing  sea l ing  

member 41 .  

[0041]  

 Note  tha t  the  length  o f  the  t ip  parts  31 and 32  of  15 

the  d ischarge  e lec t rodes  21 ( the  protrus ion length  L1 of  

the  e lec t r ica l ly  conduct i ve  members 25 and the  

e lec t r i ca l ly  conduct ive  members  26)  is  not  par t icu la r ly  

l imi ted prov ided  tha t  the  length is  se t  to  be  shor te r  

than the  protrus ion  length L2  o f  the  base  end parts 33  20 

and 34 as  descr ibed ear l ie r .  Note ,  however ,  tha t  the  t ip  

par ts  31 and 32 whose  length  i s  too shor t  make  i t  

d i f f i cu l t  for  the  e lec t r ica l l y  conduct i ve  members  25  and  

the  e lec t r i ca l ly  conduct ive  members  26 to  be  bent .  Thi s  

causes  the  e lec t r ica l ly  conduct i ve  members  25  and the  25 
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e lec t r i ca l ly  conduct ive  members  26  to  l ess  spread and  

less  sway,  so  that  an e f fec t  o f  the  brush- l ike  d ischarge  

e lec t rode  cannot  be  suf f i c ient ly  obta ined .  The  t ip  par ts  

31  and 32  which have  a  longer  length make  the  ion  

genera t ing  dev ice  1 la rger  in  s i ze .  Thus ,  the  t ip  parts  31 5 

and 32 des irably  have  a  length o f  not  less  than 3 mm.  

Note  tha t  the  t ip  par ts 31 and 32  can a lso have  a  length  

o f  not  less than  5  mm. The  protrus ion length L2 o f  the  

base  end par ts 33 and 34 is  des i rably  not  more  than 5  

t imes longer  than  the  length o f  the  t ip  parts  31  and 32  10 

( the  protrus ion length L1  o f  the  e lec t r ica l ly  conduct i ve  

members  25  and the  e lec t r i ca l ly  conduct ive  members  26) .  

[0042]  

 Next ,  the  protect ive  p la tes  51  and 52  a re  descr ibed  

wi th re fe rence  to  F ig .  1  through F ig .  3 .  15 

[0043]  

 The  ion  genera t ing dev ice  1 i s  not  necessar i l y  

p laced,  dur ing  a  per iod in  which the  ion  genera t ing  

dev ice  1  has  been produced and then is  mounted  in  

va r ious e lec t r ica l  appara tuses ,  on a  base  on which to  20 

p lace  the  ion genera t ing  dev ice  1  (here ina f te r ,  the  "base "  

is  re ferred  to  as  a  "p lac ing  base " ,  not  i l lustra ted)  in  

such a  s ta te  as  i l lustra ted in each o f  F ig .  1  and F ig .  2 .  

For  example ,  the  ion  genera t ing  dev ice  1  which is  p laced  

on the  p lac ing  base  in  such a  s ta te  as  i l lustra ted in  25 
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each o f  F ig .  1  and Fig .  2  may be  turned ups ide  down so  

as  to  be  p laced  on the  p lac ing base .  As  descr ibed  above ,  

overturning  o f  the  ion genera t ing  dev ice  1  dur ing ,  for  

example ,  a  product ion  process  may cause  breakage  

(de format ion)  such as  a  break in  a  brush  par t  which  5 

break is  caused by a  contact  between (a )  the  d ischarge  

e lec t rodes  21  and 22 and (b )  a  f l oor  such as  the  p lac ing  

base .  

[0044]  

 In  order to  overcome the  above  problem,  10 

Embodiment 1  i s  a rranged  such that  the  protect ive  

p la tes  51  and 52  for  protect ing  the  respec t i ve  d ischarge  

e lec t rodes  21 and 22 protrude  so  as to  be  adjacent  to  

the  respect ive  d ischarge  e lec t rodes  21  and 22.  

[0045]  15 

 Note  tha t  according  to  Embodiment  1 ,  the  ion  

genera t ing  e lement  substra te  14  in  which the  d ischarge  

e lec t rodes  21  and 22  protrude  i s  prov ided in  an end o f  a  

rear  part  o f  the  upper  sur face  o f  the  case  10,  which  i s  

quadrangula r .  20 

[0046]  

 The  ion generat ing  e lement  subs tra te  14  i s  

re ctangula r ,  and the  d ischarge  e lec t rodes  21 and 22 a re  

arranged in  a  longer  s ide  d irect ion o f  the  ion genera t ing 

e lement substrate  14.  The  ion genera t ing  e lement  25 
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substra te  14  has a  long s ide  14a  tha t  ( i )  i s  a  s ide  

para l le l  to  the  d irect ion  in  which the  d ischarge  

e lec t rodes 21 and 22 a re  arranged and ( i i )  faces  a  s ide  

10a  o f  the  rear  par t  o f  the  case  10  so  as  to  be  para l le l  

to  the  s ide  10a .  5 

[0047]  

 In  v iew o f  the  above ,  according  to Embodiment  1 ,  

on both  ends o f  the  rear  par t  o f  the  upper  sur face  o f  the  

case  10 ,  the  protect ive  p la tes  51  and 52  protrude  so as  

to  be  ad jacent  to  the  re spect i ve  d ischarge  e lec t rodes  21  10 

and 22 .  

[0048]  

 The  protect i ve  p la tes  51  and 52  a re  juxtaposed to  

each other  whi le  the  d ischarge  e lec t rodes  21  and 22 are  

sandwiched therebe tween in  the  longer  s ide  d i rect ion of  15 

the  ion genera t ing  e lement  subs tra te  14 ( i . e . ,  a  d irect ion  

para l le l  to  the  long  s ide  14a  o f  the  ion genera t ing  

e lement  substra te  14 ) ,  wh ich longer  s ide  d irect ion is  the  

d i rec t ion in  which the  d ischarge  e lec trodes  21  and 22  

are  arranged.  20 

[0049]  

 The  protec t i ve  p la tes  51 and 52 have  a  he ight  

whose  maximum va lue  i s  grea te r  than  a  he ight  o f  the  

d ischarge  e lec trodes  21 and 22 .  The protect ive  p la tes  51  

and 52 vert ica l ly  protrude,  on  the  insula t ing  sea l ing  25 
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member 41 or  in  an uppe r  part  o f  the  l id  15 ,  or  by  be ing 

in tegra l l y  molded w i th the  l id  15,  so  as  to  fur ther  

protrude  f rom the  sur face  o f  the  ion gene ra t ing  e lement  

substra te  14 than the  t ip  par ts 31 and 32  of  the  

d ischarge  e lec t rodes  21 and 22.  5 

[0050]  

 Wi th the  arrangement,  e ven in  a  case  where  the  

ion genera t ing  dev ice  1  i s ,  for  example ,  over turned,  the  

d ischarge  e lec t rodes  21 and 22  can be  prevented f rom 

di rec t l y  contac t ing  an ob ject ,  prov ided  on  an outs ide  o f  10 

the  ion genera t ing  dev ice  1 ,  such as the  p lac ing  base ,  so  

tha t  the  d ischarge  e lec t rodes  21  and 22  can be  

prevented f rom,  for  example ,  be ing  broken by  the  

contact .  

[0051]  15 

 Note  here  tha t  the  he ight  o f  the  protect ive  p la tes  

51  and 52 re fe rs  to  a  ve r t ica l  l ength,  i .e . ,  a  he ight  f rom 

the  sur face  o f  the  insu lat ing  seal ing member  41  to  an  

upper  sur face  o f  the  protect i ve  p la te  51  as we l l  as  a  

he ight  f rom the  sur face  o f  the  insulat ing  sea l ing  20 

member 41 to  an upper  sur face  o f  the  protect i ve  p la te  

52 .  

[0052]  

 The  he ight  o f  the  protect i ve  p lates  51 and 52  i s  

not  par t icu la r ly  l imi ted prov ided that  the  protect ive  25 



- 23 - 

16051/PCT 

pla tes 51  and 52 fur ther  protrude f rom the  sur face  o f  

the  ion genera t ing  e lement  substra te  14 than the  t ip  

par ts  31 and 32 o f  the  d ischarge  e lec t rodes  21  and 22 .  

[0053]  

 Note ,  however ,  tha t  the  protect ive  p la tes 51  and  5 

52  which have  a  grea te r  he ight  make  the  ion  genera t ing  

dev ice  1  larger  in  s ize  according ly .  Thus,  the  protect ive  

p la tes  51  and 52  des i rab ly  have  a  he ight  tha t  is  grea t  

enough for  the  d ischarge  e lec t rodes  21  and 22  to  be  

prevented f rom direct l y  contact ing  the  object ,  prov ided  10 

on the  outs ide  o f  the  ion genera t ing  dev ice  1 ,  such  as  

the  p lac ing  base  in a  case  where  the  ion genera t ing  

dev ice  1  is ,  f or  example ,  overturned .  For  example ,  the  

he ight  f rom the  sur face  o f  the  insula t ing  sea l ing  

member 41 to  the  upper sur faces  o f  the  protect ive  p la tes  15 

51  and 52 is  des i rab ly  s l ight ly  grea te r  than a  he ight  

f rom the  sur face  o f  the  insulat ing  sea l ing  member 41 to  

t ips  o f  the  t ip  par ts  31  and 32  ( i .e . ,  a  maximum va lue  of  

a  he ight  f rom the  sur face  o f  the  insula t ing  sea l ing  

member 41 to  the  t ips  25a  and 26a  o f  the  e l ec t r ica l l y  20 

conduct ive  members  25  and the  e lec t r i ca l ly  conduct ive  

members  26 )  in  the  d ischarge  e l ec t rodes  21 and 22.  

[0054]  

 The  protect ive  p la tes  51  and 52 a re  spaced f rom 

the  respect i ve  d ischarge  e le c t rodes  21 and 22 so  that  a  25 
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distance  be tween the  d ischarge  e lec t rode  21 and the  

protect ive  p la te  51  and a  d is tance  be tween the  

d ischarge  e lec t rode  22 and the  protect ive  p la te  52 a re  

each longer  than the  length o f  the  t ip  par ts  31 and 32 of  

the  d ischarge  e lec t rodes  21  and 22 .  5 

[0055]  

 Thus,  as  i l lustrated  in  (b )  and ( c )  o f  F ig .  3 ,  even in  

a  case  where  the  e lec t r ica l ly  conduct i ve  members  25 or  

the  e le ct r i ca l ly  conduct ive  members  26 repe l  each other  

and the  t ip  par t  31 or  32  spreads,  so that  the  10 

e lec t r i ca l ly  conduct i ve  members  25 or  the  e lec t r ica l l y  

conduct ive  members  26 lean a t  any  ang le ,  the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26  do  not  d i rect ly  contact  the  

re spect i ve  protect i ve  p la tes  51  and 52.  This  makes  i t  15 

poss ib le  to  prevent  occurrence  o f  a  leakage .  

[0056]  

 When the  d ischarge  e lec t rodes  21  and 22 a re  seen 

through the  respect i ve  protect ive  p la tes  51 and 52 ( i .e . ,  

when the  ion  genera t ing  dev ice  1  is  seen  f rom a  20 

d i rec t ion para l le l  to  the  s ide  10a o f  the  case  10 ) ,  

re spect i ve  par ts  o f  the  protec t i ve  p la tes 51  and 52  

which parts  face  the  respect ive  t ip  parts  31  and 32 o f  

the  d ischarge  e l ec t rodes  21  and 22  are  each formed in  a  

shape  o f  a  notched  p la te .  Thus,  the  protec t i ve  p la te  51  25 
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i s  prov ided  wi th  an opening  51a ,  fac ing  the  d ischarge  

e lec t rode  21,  for  expos ing  the  t ip  par t  31 .  Meanwhi le ,  

the  protect i ve  p late  52 i s  prov ided w i th an opening  52a,  

fac ing  the  d ischarge  e lec t rode  22,  for  expos ing  the  t ip  

par t  32 .  5 

[0057]  

 The  prote ct ive  p la tes  51  and 52 ,  wh ich a re  thus 

prov ided wi th the  respect ive  open ings  51a and 52a ,  do  

not  inh ib i t  the  d ischarge  e lec t rodes  21 and 22  f rom 

re leas ing  ions ,  so  tha t  the  ions  can be  sa t is fac tor i l y  10 

re leased.  

[0058]  

 According  to  Embodiment  1 ,  the  mount ing  par ts  

33a  and 34a ,  which  a re  p la te - l ike ,  a re  mounted  on the  

ion genera t ing  e lement  substra te  14  so  tha t  a  d irect ion  15 

norma l  to  p la te  sur faces  o f  the  mount ing  par ts  33a  and 

34a  is  a  f ront  and rear  d irect ion.  I t  i s  easy  for  the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26 to  lean in  a  d i rect ion in  which 

the  shee t  meta l  mount ing  parts 33a  and 34a  have  a  20 

smal l  th ickness ,  whereas  i t  i s  d i f f i cu l t  for  the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26 to  lean in  a  d i rect ion in  which 

the  shee t  meta l  mount ing  parts 33a  and 34a  have  a  

great  th ickness .  Thus,  i t  i s  easy  for  the  d ischarge  25 
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e lec t rodes  21 and 22 to  lean in the  f ront  and rear  

d i rec t ion,  whereas  i t  i s  d i f f i cu l t  for  the  d ischarge  

e lec t rodes  21 and 22  to  lean in  a  r ight  and le f t  d i rect ion .  

Th is  prevents  the  prote ct ive  p la tes  51 and 52,  which a re  

prov ided in  the  r i ght  and le f t  d i rect ion o f  the  d ischarge  5 

e lec t rodes 21 and 22,  f rom be ing in  proximi ty  to  the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26 o f  the  d ischarge  e lec t rodes  21 

and 22 ,  so  that  a  leakage  can  be  e f fec t ive ly  prevented.  

[0059]  10 

 In o ther  words ,  the  p la te - l ike  mounting parts  33a  

and 34a  o f  the  d ischarge  e le c t rodes 21 and 22  a re  

des irab ly  mounted  on the  ion generat ing  e lement  

substra te  14 so  tha t  the  protect i ve  p la tes 51  and 52 a re  

absent in  the  d irect ion norma l  to  the  p la te  sur faces  o f  15 

the  mount ing  par ts  33a  and 34a .  

[0060]  

 (Var ia t ion)  

 The  descr ipt ion o f  Embodiment  1  takes ,  as  an  

example ,  a  case  where  the  protect ive  p la tes  51  and 52  20 

are  juxtaposed to  each other  whi le  the  d ischarge  

e lec t rodes  21 and 22  a re  sandwiched  therebe tween  in  

the  longer  s ide  d i rec t ion o f  the  ion  generat ing  e lement  

substra te  14.  Note ,  however ,  that  Embodiment 1  is  not  

l imi ted to  th is .  25 
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[0061]  

 I t  i s  poss ib le  to  prov ide  only  one  protect ive  p la te  

prov ided that  the  protect ive  p la te  i s  prov ided a t  a  

loca t ion and a he ight  tha t  a l l ow the  e l ec t r ica l l y  

conduct ive  members  25  and the  e lec t r i ca l ly  conduct ive  5 

members  26  to  be  prevented  f rom d irect ly  contact ing  the  

object ,  prov ided  on the  outs ide  o f  the  ion genera t ing  

dev ice  1 ,  even in  a  case  where  the  ion gene ra t ing  dev ice  

1  is ,  for  example ,  overturned .  

[0062]  10 

 The  descr ipt ion  of  Embodiment 1  a lso  takes ,  as  an  

example ,  a  case  where  the  ion genera t ing  e lement  

substra te  14  is  prov ided in  the  rear  par t  o f  the  case  10.  

Note ,  however ,  tha t  the  ion  generat ing  e lement 

substra te  14  can a lso  be  prov ided  in  the  f ront  par t  or  a  15 

centra l  part  o f  the  case  10 .  

[0063]  

 Note  that  pos i t i ve  i ons  and negat i ve  ions  can be  

genera ted by  the  d ischarge  e lec t rodes  21  and 22 e ven in  

a  case  where  the  induct ion  e lec t rodes  23 and 24 ,  which  20 

are  used in  Embodiment  1 ,  a re  not  used .  Note ,  however ,  

tha t  use  o f  the  induct ion  e lec t rodes  23  and 24 i s  

des irab le .  This  is  because  use  o f  the  induct ion 

e lec t rodes 23 and 24  causes a  fur ther  increase  in  ( i )  

e lec t r i c  f ie ld  intens i ty  o f  the  d ischarge  e lec t rodes  21  25 
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and 22  and ( i i )  amount  o f  generat ion o f  ions  than non-

use  o f  the  induct ion e lec t rodes  23  and 24 .  

[0064]  

 [Embodiment  2 ]  

 Another  embodiment o f  the  present  invent ion i s  5 

descr ibed  w i th  re fe rence  to  F ig .  4  and F ig .  5 .  Note  tha t  

Embodiment 2  descr ibes  po ints  o f  d i f fe rence  f rom 

Embodiment 1 .  

[0065]  

 F ig .  4  is  a  perspec t ive  v iew schemat ica l l y  10 

i l lustra t ing  an  arrangement  o f  an ion generat ing  dev ice  

in  accordance  w i th Embodiment  2 .  F ig .  5  i s  a  f ront  v iew,  

a  p lan v iew, and a s ide  v i ew each schemat ica l l y  

i l lustra t ing  the  arrangement  o f  the  ion  genera t ing  dev ice .  

[0066]  15 

 An ion genera t ing  dev ice  2  in  accordance  w i th  

Embodiment 2  i s  a rranged  as  in  the  case  o f  the  ion  

genera t ing dev ice  1  in  accordance  w i th Embodiment 1  

except  ( i )  tha t  in  Embodiment  2 ,  protect i ve  p la tes  61  

and 62  (protrud ing  members )  for  protect ing  d ischarge  20 

e lec t rodes  21 and 22 ,  instead o f  the  protect ive  p la tes  51  

and 52 ,  a re  juxtaposed  to  each other  whi le  the  

d ischarge  e lec t rodes  21 and 22 a re  sandwiched  

therebe tween in  a  shorte r  s ide  d irect ion o f  an ion  

genera t ing  e lement  subs tra te  14 ( i .e . ,  a  d i rect ion  25 
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para l le l  to  a  shor t  s ide  14b o f  the  ion genera t ing  

e lement  substra te  14 ) ,  which shorte r  s ide  d irect ion  i s  

perpendicular  to  a  d i rect ion  in  which the  d ischarge  

e lec t rodes  21 and 22  a re  a rranged ,  and mount ing  par ts  

33a  and 34a  of  the  d ischarge  e l ec t rodes 21  and 22 tend 5 

to  lean in  a  d i rect ion d i f fe rent  f rom a  d irect ion in  which  

the  mount ing  parts  33a  and 34a o f  Embodiment 1  tend  

to  lean and ( i i )  that  in Embodiment  2 ,  a  case  10  has  a  

s ide  sur face  prov ided  w i th  a  recess  90 instead  of  the  

exte rna l  connect ion substra te  11 ,  and the  recess  90  i s  10 

prov ided wi th a  p lura l i ty  o f  connect ion te rmina ls  91.  

[0067]  

 The  protec t ive  p la tes  61 and 62 have  a  he ight  

whose  maximum va lue  i s  grea te r  than  a  he ight  o f  the  

d ischarge  e lec trodes  21 and 22 .  The protect ive  p la tes  61  15 

and 62  vert i ca l ly  protrude ,  on an insulat ing  sea l ing  

member 41  or  in an upper par t  o f  a  l id  15,  or  by be ing  

in tegra l l y  molded w i th the  l id  15,  so  as  to  fur ther  

protrude f rom a  surface  o f  the  ion genera t ing  e lement  

substra te  14  than t ip  par ts  31 and 32  o f  the  d ischarge  20 

e lec t rodes  21  and 22.  

[0068]  

 Wi th the  arrangement ,  a lso  according to  

Embodiment 2 ,  even in  a  case  where  the  ion  genera t ing  

dev ice  2  is ,  fo r  example ,  over turned,  the  d i scharge  25 
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e lec t rodes  21 and 22 can be  prevented f rom di rect l y  

contact ing  an ob ject ,  prov ided on an outs ide  o f  the  ion  

genera t ing  dev ice  2 ,  such  as  a  p lac ing  base ,  so  that  the  

d ischarge  e le c t rodes  21  and 22 can be  prevented  f rom,  

for  example ,  be ing  broken by  the  contact .  5 

[0069]  

 Note  here  tha t  the  he ight  o f  the  protect ive  p la tes  

61  and 62 re fe rs  to  a  ve r t ica l  l ength,  i .e . ,  a  he ight  f rom 

a  sur face  o f  the  insula t ing  sea l ing  member 41 to  an 

upper  sur face  o f  the  protect i ve  p la te  61  as we l l  as  a  10 

he ight  f rom the  sur face  o f  the  insulat ing  sea l ing  

member 41 to  an upper  sur face  o f  the  protect i ve  p la te  

62 .  Note  a lso tha t  the  upper  sur faces  o f  the  protect i ve  

p la tes  61 and 62  spec i f ica l l y  re fe r  to  upper  sur faces  o f  

beam par ts  71 and 81 (descr ibed  la te r ) .  15 

[0070]  

 A lso according  to  Embodiment  2 ,  the  he ight  o f  the  

protect ive  p la tes  61  and 62  i s  no t  part i cu la r ly  l imited  as  

in  the  case  o f  the  protect ive  p la tes  51 and 52 prov ided  

tha t  the  protect i ve  p la tes 61  and 62 fur ther  protrude  20 

f rom the  sur face  o f  the  ion genera t ing  e lement  substra te  

14  than the  t ip  par ts  31  and 32  o f  the  d ischarge  

e lec t rodes  21  and 22.  

[0071]  

 Note ,  however ,  tha t  the  protect ive  p la tes 61  and  25 
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62 which have  a  grea te r  he ight  make  the  ion  genera t ing  

dev ice  2  larger  in  s ize  according ly .  Thus,  the  protect ive  

p la tes  61  and 62  des i rab ly  have  a  he ight  tha t  is  grea t  

enough for  the  d ischarge  e lec t rodes  21  and 22  to  be  

prevented f rom direct l y  contact ing  the  object ,  prov ided  5 

on the  outs ide  o f  the  ion genera t ing  dev ice  2 ,  such  as  

the  p lac ing  base  in a  case  where  the  ion genera t ing  

dev ice  2  is ,  f or  example ,  overturned .  For  example ,  the  

he ight  f rom the  sur face  o f  the  insulat ing  sea l ing  

member 41 to  the  upper sur faces  o f  the  protect ive  p la tes  10 

61  and 62 is  des i rab ly  s l ight ly  grea te r  than a  he ight  

f rom the  sur face  o f  the  insulat ing  sea l ing  member 41  to  

t ips  o f  the  t ip  par ts  31  and 32  ( i .e . ,  a  maximum va lue  of  

a  he ight  f rom the  sur face  o f  the  insu la t ing  sea l ing  

member 41  to  t ips  25a  and 26a  o f  e lec t r ica l l y  conduct ive  15 

members 25 and e lect r ica l ly  conduct ive  members 26 )  in  

the  d ischarge  e lec t rodes  21  and 22 .  

[0072]  

 In  order  that  a  d is tance  be tween (a )  the  d ischarge  

e lec t rode  21  or  the  d ischarge  e lec t rode  22  and (b )  the  20 

protect ive  p la te  61 or  the  protect ive  p la te  62  is  longer  

than a  length of  the  t ip parts  31  and 32  o f  the  d ischarge  

e lec t rodes 21  and 22 ,  the  protect i ve  p la tes  61 and 62  

are  prov ided  so  as  to  face  each other  whi le  be ing  spaced  

f rom each  other .  25 
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[0073]  

 Spec i f ica l l y ,  the  protect i ve  p la tes  61 and 62 a re  

adjacent  to  each other  so  tha t  a  d is tance  therebe tween  

is  not  le ss than  two t imes longer  than the  length of  the  

t ip  par ts  31 and 32  o f  the  d ischarge  e lec t rodes  21  and 5 

22 .  Thus,  a l so according to  Embodiment 2 ,  even in  a  

case  where  the  e lec t r i ca l ly  conduct ive  members  25  or  

the  e le ct r i ca l ly  conduct ive  members  26 repe l  each other  

and the  t ip  par t  31 or  32  spreads,  so that  the  

e lec t r i ca l ly  conduct i ve  members  25 or  the  e lec t r ica l l y  10 

conduct ive  members  26 lean a t  any  ang le ,  the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26  do  not  d i rect ly  contact  the  

protect ive  p la tes 61 and 62 .  This  makes  i t  poss ib le  to  

prevent  occurrence  o f  a  leakage .  15 

[0074]  

 For  example ,  the  t ip  par ts  31  and 32  i l lustra ted  in  

each o f  F ig .  4  and F ig .  5  may decrease  in  amount  o f  

e lec t r i c  d ischarge  due  to  adhes ion o f ,  for  example ,  a  

dus t  to  the  e lec t r i ca l ly  conduct ive  members  25  and the  20 

e lec t r i ca l ly  conduct i ve  members  26 which adhes ion i s  

caused  by  s ta t ic  e lec t r ic i ty  genera ted by  e lec t r i c  

d ischarge .  Thus,  there  i s  a  case  where  the  ion 

genera t ing  dev ice  2  which  i s  prov ided in  an e lec tr ica l  

appara tus  is  removed  by a  user  so that  c lean ing  is  25 
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carr ied  out  for  removing ,  f or example ,  a  dust  f rom the  

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members 26  o f  the  t ip  parts  31  and 32 .  Note  

here  that  an  upper  l imit  o f  the  d is tance  be tween the  

protect ive  p la tes  61 and 62 i s  not  par t icu lar ly  l imited  5 

prov ided tha t  the  d is tance  i s  not  less  than two t imes 

longer  than the  length o f  the  t ip  par ts  31 and 32  o f  the  

d ischarge  e lec t rodes  21 and 22.  Note ,  however ,  tha t  the  

d is tance  be tween the  protect i ve  p la tes  61 and 62 i s  

des irab ly  se t  a t  a  d is tance  tha t  prevents  a  f inger  o f  the  10 

user  f rom touching  the  e lec t r ica l l y  conduct ive  members  

25  and the  e lec t r i ca l ly  conduct i ve  members  26  o f  the  t ip  

par ts  31 and 32.  This  makes  i t  poss ib le  to  prevent  a  

f inger  o f  the  user  f rom touch ing the  e lec t r ica l l y  

conduct ive  members  25  and the  e lec t r i ca l ly  conduct ive  15 

members  26  o f  the  t ip  par ts  31 and 32.  

[0075]  

 The  protect ive  p la tes  61 and 62 a re  each formed  

l ike  g lasses .  Spec i f i ca l ly ,  the  protec t ive  p la te  61 has a  

beam par t  71 that  i s  made  o f  a  hor izonta l ly  l ong  p la te  20 

para l le l  to  the  sur face  o f  the  ion generat ing  e lement  

substra te  14,  support  parts  72 and 73 that  a re  suppor ts  

for  suppor t ing  both  ends of  the  beam par t  71,  and a  

suppor t  par t  74 tha t  i s  a  support  for  suppor t ing  a  

centra l  part  o f  the  beam part  71 .  25 
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[0076]  

 A  space  be tween the  suppor t  parts  72 and 74,  

wh ich a re  ad jacent  to  each other ,  and a  space  be tween 

the  suppor t  par ts  74 and 73 ,  which a re  ad jacent  to  each  

other ,  a re  opened.  Thus,  the  protect ive  p la te  61  i s  5 

prov ided wi th two open ings  61a and 61b.  

[0077]  

 As in  the  case  o f  the  protect ive  p la te  61 ,  the  

protect ive  p la te  62 has a  beam par t  81 tha t  is  made  o f  a  

hor izonta l ly  long  p la te  para l le l  to  the  sur face  o f  the  ion 10 

genera t ing  e lement  substrate  14 ,  suppor t  par ts  82  and 

83 that  a re  supports  for  suppor t ing both  ends o f  the  

beam par t  81,  and a  suppor t  par t  84 tha t  is  a  suppor t  

for  suppor t ing  a  centra l  par t  o f  the  beam part  81.  

[0078]  15 

 A  space  be tween the  suppor t  parts  82 and 84,  

wh ich a re  ad jacent  to  each other ,  and a  space  be tween 

the  suppor t  par ts  84 and 83 ,  which a re  ad jacent  to  each  

other ,  a re  opened.  Thus,  the  protect ive  p la te  62  i s  

prov ided wi th two open ings  62a and 62b.  20 

[0079]  

 The  suppor t  par ts  72 and 73 protrude  a t  both ends 

o f  the  ion genera t ing e lement  substra te  14  in  a  longer  

s ide  d i rect ion o f  the  ion  generat ing  e lement  substra te  

14  so  as  to  face  each  other .  The  suppor t  par t  74  25 
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protrudes  in a  centra l  par t  o f  the  ion generat ing  e lement  

substra te  14 in  the  longer  s ide  d irect ion o f  the  ion  

genera t ing  e lement  substra te  14 so  as  to  face  each  of  

the  support  parts  72  and 73 .  

[0080]  5 

 As  in  the  case  o f  the  suppor t  par ts  72 and 73,  the  

suppor t  parts 82 and 83  protrude  a t  both ends o f  the  

ion generat ing  e lement  substra te  14 in  a  longer  s ide  

d i rec t ion o f  the  ion genera t ing  e lement  substra te  14 so  

as  to  face  each other .  The  suppor t  par t  84 prot rudes  in  10 

a  centra l  part  o f  the  ion genera t ing  e lement  substra te  

14  in  the  longer  s ide  d irect ion of  the  ion genera t ing  

e lement  subs tra te  14 so  as  to  face  each o f  the  suppor t  

par ts  82 and 83.  

[0081]  15 

 Wi th the  arrangement ,  the  beam par ts  71  and 81  

are  each  prov ided so  as  to  be  para l le l  to  a  l ong  s ide  14a  

o f  the  ion generat ing  e lement substra te  14  and serve  as  

a  br idge  to  connect  one  end to  the  other end  o f  the  ion  

genera t ing  e lement  substra te  14  in  the  longer  s ide  20 

d i rec t ion o f  the  ion genera t ing  e lement  subs tra te  14.  

[0082]  

 When the  d ischarge  e lec t rodes  21  and 22 a re  seen 

through protect i ve  p la tes  61  and 62 ( i . e . ,  when the  ion  

genera t ing  dev ice  2  is  seen f rom a  d irect ion  paral le l  to  a  25 
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s ide  10a o f  the  case  10) ,  the  d ischarge  e lec t rode  21 i s  

seen through the  openings  62a  and 61b,  and the  

d ischarge  e lec t rode  22  is  seen through the  openings  62b 

and 61a.  

[0083]  5 

 These  openings  61a ,  61b,  62a ,  and 62b each  

funct ion as  a  vent i la t ion  hole  through which to  cause  

gas ,  by  which  ions  genera ted by  the  d ischarge  e lec trodes  

21  and 22  o f  the  ion genera t ing  dev ice  2  are  ca rr ied ,  to  

pass .  10 

[0084]  

 According  to  the  examples  shown in  F ig .  4  and Fig .  

5 ,  the  protect ive  p la tes 61  and 62 a re  prov ided  a t  a  

he ight  tha t  causes  the  t ips  o f  the  t ip  par ts  31  and 32 of  

the  d ischarge  e l ec t rodes  21  and 22  ( i . e . ,  the  t ips  o f  the  15 

e lec t r i ca l ly  conduct i ve  members  25  and the  e l ec t r ica l l y  

conduct ive  members  26 )  to  be  h idden by  the  beam par ts  

71  and 81 .  

[0085]  

 Note ,  however ,  tha t  the  he ight  o f  the  protect i ve  20 

p la tes  61 and 62  ( i .e . ,  a  he ight  f rom the  sur face  o f  the  

insula t ing  sea l ing  member 41 to  upper  sur faces  o f  the  

beam parts  71  and 81 )  only  needs  to  be  se t  a t  a  he ight  

greate r  than  the  he ight  f rom the  sur face  of  the  

insula t ing  sea l ing  member 41 to  the  t ips  25a  and 26a of  25 
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the  e lec t r ica l ly  conduct i ve  members 25 and the  

e lec t r i ca l ly  conduct ive  members  26.  The  protect ive  

p la tes  61 and 62 can a lso  be  prov ided  a t  a  he ight  tha t  

a l lows an  ent i re ty  o f  the  d ischarge  e lec t rode  21  to  be  

seen through the  openings  62a and 61b and a l lows an  5 

ent i re ty  o f  the  d ischarge  e lec t rode  22  to  be  seen through 

the  openings  62b and 61a .  

[0086]  

 According  to  Embodiment  2 ,  as  descr ibed ear l ie r ,  

s ince  a t  least  a  part  o f  the  d ischarge  e lec t rode  21 i s  10 

seen through the  openings  62a and 61b and at  least  a  

par t  o f  the  d ischarge  e lec t rode  22  i s  seen through the  

open ings  62b and 61a ,  the  protect i ve  p la tes  61 and 62  

do  not  inhib i t  the  d ischarge  e lec t rodes  21  and 22 f rom 

re leas ing  ions ,  so  tha t  the  ions  can be  sa t is fac tor i l y  15 

re leased.  

[0087]  

 According  to  Embodiment  2 ,  the  mount ing par ts  

33a  and 34a ,  which  a re  p la te - l ike ,  a re  mounted  on the  

ion genera t ing  e lement  substra te  14  so  tha t  a  d irect ion  20 

norma l  to  p la te  sur faces  o f  the  mount ing  par ts  33a  and 

34a  is  a  r i ght  and le f t  d i rect ion.  As  descr ibed ear l ie r ,  i t  

i s  easy  for  the  e lec t r i ca l ly  conduct i ve  members  25 and  

the  e lec tr ica l ly  conduct ive  members  26 to  lean in  a  

d i rec t ion in  which the  mount ing  par ts  33a  and 34a,  25 
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which a re  shee t  meta l ,  have  a  sma l l  th ickness ,  whereas  

i t  i s  d i f f i cu l t  for  the  e lec t r ica l ly  conduct ive  members  25  

and the  e lec t r i ca l ly  conduct i ve  members  26  to  l ean  in  a  

d i rec t ion in  which the  mount ing  par ts  33a  and 34a,  

wh ich a re  shee t  meta l ,  have  a  great  th ickness .  Thus ,  i t  5 

is  easy  for  the  d ischarge  e lec t rodes  21  and 22 to  lean in  

the  r ight  and l e f t  d i rect ion,  whereas  i t  i s  d i f f i cul t  for  

the  d ischarge  e lec t rodes  21 and 22 to  lean in  a  f ront  

and rear  d irect ion.  This  prevents  the  protec t i ve  p la tes  

61  and 62,  wh ich a re  prov ided in the  f ront  and rear  10 

d i rec t ion of  the  d ischarge  e lec t rodes  21  and 22,  f rom 

be ing  in  prox imi ty  to  the  e lec t r i ca l ly  conduct i ve  

members  25 and the  e lec t r ica l ly  conduct ive  members  26  

o f  the  d ischarge  e lec t rodes  21  and 22,  so  that  a  leakage  

can be  e f fec t ive ly  prevented.  15 

[0088]  

 In o ther  words ,  the  p la te - l ike  mounting parts  33a  

and 34a  o f  the  d ischarge  e le c t rodes 21 and 22  a re  

des irab ly  mounted  on the  ion generat ing  e lement  

substra te  14 so  tha t  the  protect i ve  p la tes 61  and 62 a re  20 

absent in  the  d irect ion norma l  to  the  p la te  sur faces  o f  

the  mount ing  par ts  33a  and 34a .  

[0089]  

 Thus,  in  a  case  where  the  protect ive  p la tes  61 and 

62  a re  prov ided  so as  to  be  ad jacent  to  the  d ischarge  25 



- 39 - 

16051/PCT 

e lec t rodes  21  and 22  in  the  d i rect ion para l le l  to  the  

shor t  s ide  14b o f  the  ion genera t ing  e lement  substra te  

14  as i l lustra ted  in F ig .  4 and Fig .  5 ,  the  protect ive  

p la tes  61  and 62  are  not  in  prox imi ty  to  the  e l ec t r ica l l y  

conduct ive  members  25  and the  e lec t r i ca l ly  conduct ive  5 

members  26 ,  so tha t  a  leakage  can be  e f fec t ive ly  

prevented.  

[0090]  

 I t  i s  a  matte r  o f  course  tha t  Embodiment  2  can  

a lso be  var ied as in  the  case  o f  Embodiment 1 ,  though a  10 

descr ipt ion  o f  a  var ia t ion o f  Embodiment  2  is  omi t ted.  

[0091]  

 [Embodiment  3 ]  

 A  further  embodiment  o f  the  present  invent ion i s  

descr ibed  w i th re fe rence  to  F ig .  6 .  Embodiment  3  15 

descr ibes  an  e lec tr ica l  apparatus  inc lud ing  an ion 

genera t ing  dev ice .  

[0092]  

 F ig .  6  is  a  p lan v iew showing an example  o f  an  

arrangement  o f  an ins ide  o f  an e lec t r i ca l  appara tus in  20 

accordance  w i th Embodiment  3 .  

[0093]  

 The  fo l lowing  descr ip t ion takes ,  as  an  example ,  a  

case  where  an ion generat ing  dev ice  1  i s  used  as  the  ion  

genera t ing  dev ice .  Note ,  however ,  tha t  instead  o f  the  25 
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case  where  the  ion genera t ing  dev ice  1  i s  used  as  the  

ion genera t ing dev ice ,  a  case  where  an ion  genera t ing  

dev ice  2  i s  used  as  the  ion genera t ing  dev ice  can  a lso  be  

taken as  the  example .  

[0094]  5 

 F ig .  6  shows  an  example  o f  an e lec t r ica l  apparatus 

100 hav ing  a  cas ing  101 for  a  fan (here ina f te r  re fe rred  

to  as a  " fan cas ing  101" )  part  o f  which is  prov ided  w ith  

the  ion generat ing  dev ice  1 ,  the  fan cas ing  101  

const i tu t ing an  a ir  f low pa th 102,  which i s  a  pa th  10 

through which to  guide ,  to  an outs ide  o f  the  ion  

genera t ing  dev ice  1 ,  i ons  genera ted  by  the  ion  

genera t ing  dev ice  1 .  

[0095]  

 Thus,  in  the  a i r  f low pa th 102,  the  ion  genera t ing  15 

dev ice  1 and an a ir  send ing  dev ice  103 for  sending  gas ,  

by  which the  ions  genera ted by  the  ion generat ing  dev ice  

1  a re  ca rr ied,  a re  prov ided.  The  ion genera t ing  dev ice  1  

is  prov ided on  a  downstream s ide  o f  a  d i rec t ion in  which  

the  a i r  sending  dev ice  103 sends a ir .  20 

[0096]  

 The  a i r  sending  dev ice  103 can  be  a  s i rocco  fan ,  a  

cross f low fan,  or  another  fan.  

[0097]  

 The  ion genera t ing  dev ice  1  can be  in tegra l l y  25 



- 41 - 

16051/PCT 

incorpora ted into  the  e lec t r i ca l  appara tus  100 or  can be  

prov ided so as  to  be  de tachab le  and at tachab le  wi th  

re spect  to  the  e lec t r ica l  appara tus  100.  The  ion  

genera t ing dev ice  1 which is  prov ided so  as  to  be  

de tachab le  and at tachable  w i th  respect  to  the  e lec tr ica l  5 

appara tus  100 a l lows the  ion genera t ing dev ice  1 to  be  

replaced  and c leaned .  This  fac i l i ta tes  maintenance  of  

the  e lec t r ica l  apparatus  100.  

[0098]  

 The  e lec tr ica l  appara tus  100 i s  not  par t icu la r ly  10 

l imi ted and can be ,  for  example ,  an ion  genera tor ,  an  a ir  

cond i t ioner ,  a  dehumidi f ica t ion  machine ,  a  humid i f ie r ,  

an a i r  c leaner ,  a  fan hea te r ,  or  another  appara tus .  The  

e lec t r i ca l  apparatus  100 can be  an e lect r i ca l  apparatus  

for  use  in  a  house  or  an e lect r ica l  apparatus  for  15 

automot ive  use .  The  e lec t r i ca l  appara tus  100 is  su i tably  

used  to  cond i t ion  a i r  in ,  for  example ,  a  house ,  a  room of  

a  bui ld ing ,  a  hospi ta l  room,  a  vehic le ,  an a irp lane ,  or  a  

vesse l .  

[0099]  20 

 (Var ia t ion)  

 The  descr ipt ion o f  Embodiment  3  takes ,  as  an  

example ,  a  case  where  the  e lec t r ica l  appara tus  100 

inc ludes  the  a i r  send ing  dev ice  103.  Note ,  however ,  tha t  

the  a i r  sending dev ice  103 is  dispensable .  For  example ,  25 
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the  ions  generated  by the  ion genera t ing dev ice  1  can  

a lso  be  re leased  to  the  outs ide  o f  the  e lec t r ica l  

appara tus  100 by ,  for  example ,  therma l  convect ion.  

[0100]  

 [Recap ]  5 

 An ion genera t ing  dev ice  (1 ,2 )  in  accordance  wi th  

Aspect  1  o f  the  present  invent ion includes :  a  discharge  

e lec t rode  (21,22) ,  protruding  f rom a  sur face  o f  the  ion  

genera t ing  dev ice ,  f or  generat ing  ions  by  e le c t r i c  

d ischarge ,  the  d ischarge  e lec t rode  hav ing  ( i )  a  t ip  par t  10 

(31,32 )  inc luding  a  p lura l i ty  o f  l inear  e lec t r ica l l y  

conduct ive  members  (25 ,26 )  and ( i i )  a  base  end par t  

(33,34 )  to  which the  p lura l i ty  o f  e lec t r ica l l y  conduct ive  

members  is  a t tached,  and the  base  end part  protruding  

f rom the  sur face  for  a  length tha t  is  longe r  than a  15 

length o f  the  t ip  part .  

[0101]  

 Wi th the  arrangement,  e ven in  a  case  where  the  

p lura l i ty  o f  e lec t r ica l l y  conduct ive  members  is  bent  by  a  

ce r ta in  force  exerted  thereon,  the  p lura l i ty  o f  20 

e lec t r i ca l ly  conduct ive  members  does  not  reach  the  

sur face  o f  the  ion generat ing  device .  This  makes  i t  

poss ib le  to  prevent  the  p lura l i ty  o f  e lec t r ica l l y  

conduct ive  members  f rom contact ing  the  sur face  o f  the  

ion genera t ing dev ice .  As  a  resul t ,  i t  i s  poss ib le  to  25 
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prevent  a  decrease  in  amount  o f  generat ion o f  i ons  

which decrease  is  caused in  a  case  where  abnormal  

e lec t r i c  d ischarge ,  an  e lect r i c  current  leakage ,  or  the  

l ike  is  caused  in  the  sur face  o f  the  ion generat ing  dev ice  

by  the  p lura l i ty  o f  e lec t r i ca l ly  conduct ive  members .  5 

[0102]  

 Note  tha t  the  l inear  e lec t r ica l ly  conduct ive  

members  can be ,  for  example ,  s t ra ight ,  curved,  thready,  

f ibrous,  or  wi ry .  Examples  o f  the  "ce r ta in  force "  inc lude ,  

for  example ,  a  dynamic  force  (e . g . ,  a  touch by  a  person)  10 

and an e lect r ic  force  tha t  i s  appl ied  by  the  p lura l i ty  o f  

e lec t r i ca l ly  conduct i ve  members  to  the  induct ion  

e lec t rode  so  tha t  the  p lura l i ty  o f  e lec t r i ca l l y  conduct i ve  

members  s tab ly  carr ies  out  e lec t r ic  d ischarge  dur ing  the  

e lec t r i c  d ischarge .  15 

[0103]  

 From the  v iewpoint  that  the  ion generat ing  dev ice  

is  made  smal le r  in  s i ze  as  much as  poss ib le ,  a  h igh  

vo l tage  c i rcui t  i s  to  be  prov ided in  the  ion  genera t ing  

dev ice ,  and the  p lura l i ty  o f  e lec t r ica l ly  conduct i ve  20 

members  i s  prov ided  above  the  sur face  o f  the  ion  

genera t ing  dev ice .  In  v iew o f  th is ,  in  Aspect  2  o f  the  

present  invent ion,  the  ion genera t ing  dev ice  can  be  

arranged in  Aspect  1  o f  the  present  invent ion to  fur ther  

inc lude :  a  h igh vo l tage  c i rcui t  (h igh vo l tage  t ransformer  25 
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13) ,  prov ided  there ins ide ,  for  app ly ing a  h igh vo l tage  to  

the  d ischarge  e lec t rode .  As  in  the  case  o f  the  ion  

genera t ing  dev ice  in  accordance  w i th  Aspect  1  o f  the  

present  invent ion,  the  ion genera t ing dev ice  in  

accordance  wi th  Aspect  2  o f  the  present  invent ion 5 

makes  i t  poss ib le  to  ( i )  prevent  the  p lura l i ty  o f  

e lec t r i ca l ly  conduct i ve  members  f rom caus ing  abnormal  

e lec t r i c  d ischarge ,  an  e lect r i c  current  leakage ,  or  the  

l ike  in  the  sur f ace  o f  the  ion genera t ing  dev ice  and ( i i )  

prevent  the  sur face  and the  h igh vol tage  c i rcui t  f rom 10 

be ing  broken by  occurrence  o f  abnorma l  e lec t r i c  

d ischarge  in  the  h igh vo l tage  c i rcui t .  

[0104]  

 In  Aspect  3  o f  the  present  invent ion,  the  ion  

genera t ing  dev ice  can  be  a rranged  in  Aspect  1  or  2  o f  15 

the  present  invent ion to  further  inc lude :  an induct ion  

e lec trode  (23,24 ) ,  prov ided  there ins ide ,  f or  genera t ing  

ions  be tween the  induct ion  e lec t rode  and the  d ischarge  

e lec t rode .  In  a  case  where  the  induct ion e lec t rode  i s  

prov ided,  the  d ischarge  e lec trode  has  a h igher  e le ct r i c  20 

f ie ld  intens i ty ,  so  that  the  ions  can be  genera ted in  a  

la rger  amount ,  or  a  lower  vo l tage  can be  app l i ed to  the  

d ischarge  e lec t rode .  Fur ther ,  as  in  the  case  o f  the  ion  

genera t ing  dev ice  in  accordance  wi th Aspect  1  or  2  o f  

the  present  invent ion,  the  ion genera t ing  dev ice  in  25 
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accordance  wi th  Aspect  3  o f  the  present  invent ion 

makes  i t  poss ib le  to  ( i )  prevent  the  p lura l i ty  o f  

e lec t r i ca l ly  conduct i ve  members  f rom caus ing  abnormal  

e lec t r i c  d ischarge ,  an  e lect r i c  current  leakage ,  or  the  

l ike  in  the  sur f ace  o f  the  ion genera t ing  dev ice  and ( i i )  5 

prevent  the  sur face  f rom be ing  broken .  

[0105]  

 Note  that  an e l ect r i ca l  appara tus  (100 )  inc luding  

an ion  gene ra t ing  dev ice  hav ing  the  above  a rrangement  

can y ie ld  an e f fec t  s imi la r  to  those  descr ibed  above .  10 

[0106]  

 The  present  invent ion is  not  l imi ted to  the  

embodiments ,  but  can be  a l te red by  a  sk i l led person in  

the  a rt  w i th in the  scope  o f  the  c la ims.  The  present  

invent ion a lso  encompasses ,  in  i ts  technica l  scope ,  any  15 

embodiment  der ived  by  combining  technica l  means 

d isc losed  in  d i f fe r ing  embodiments .  Further ,  i t  i s  

poss ib le  to  form a  new technica l  fea ture  by  combining  

the  technica l  means d isc losed  in  the  respect ive  

embodiments .  20 

 

Re fe rence  S igns  L is t  

[0107]  

 1 ,2   Ion generat ing  dev ice  

 10   Case  25 
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 10a   S ide  

 11   Exte rna l  connect ion substra te  

 12   Transformer  dr i ve  c i rcui t  substrate  

 13   High vo l tage  t ransformer (h igh  vo l tage  

c i rcui t )  5 

 14   Ion genera t ing  e lement  substra te  

(substrate )  

 14a   Long s ide  

 14b  Shor t  s ide  

 15   L id  10 

 16   Connect ion  te rmina l  

 21 ,22  Discharge  e lec t rode  

 23 ,24  Induct ion  e lec trode  

 25 ,26  E lectr ica l ly  conduct i ve  member  

 25a ,26a   Tip  15 

 31 ,32  Tip  part  

 33 ,34  Base  end par t  

 33a ,34a   Mount ing  par t  

 33b,34b  B ind ing par t  

 41   Insu la t ing  sea l ing  member 20 

 51 ,52,61,62   Protect ive  p la te  (protruding  

member )  

 51a ,52a ,61a ,61b,62a ,62b  Opening  

 71 ,81  Beam part  

 72 ,73,74,82 ,83,84  Suppor t  par t  25 
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 90   Recess  

 91   Connect ion  te rmina l  

 100  E lectr ica l  apparatus  

 101  Fan cas ing  

 102  A ir  f low pa th 5 

 103  A ir  sending  dev ice  
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Cla ims 

 C la im 1  

 An ion genera t ing  dev ice  compris ing :  

 a  d ischarge  e lec t rode ,  protrud ing  f rom a  sur face  of  

the  ion genera t ing  dev ice ,  for  genera t ing  ions  by  e lec t r i c  5 

d ischarge ,  

 the  d ischarge  e lec t rode  hav ing  ( i )  a  t ip  par t  

inc lud ing  a  p lura l i ty  o f  l inear  e lec t r i ca l ly  conduct ive  

members  and ( i i )  a  base  end par t  to  which the  p lura l i ty  

o f  e lec t r ica l l y  conduct ive  members  is  a t tached ,  and 10 

 the  base  end par t  protruding f rom the  sur face  for  

a  length tha t  i s  l onger  than a  length o f  the  t ip  part .  

 

 C la im 2  

 The  ion  genera t ing  dev ice  as  se t  for th  in  c la im 1,  15 

fur ther  compr is ing :  

 a  h igh vol tage  c i rcui t ,  prov ided  there ins ide ,  f or  

app ly ing  a  h igh vo l tage  to  the  d ischarge  e lec t rode .  

 

 C la im 3  20 

 The  ion  genera t ing  dev ice  as  se t  for th  in  c la im 1 or  

2 ,  fur ther  compr is ing :  

 an induct ion e l ec t rode ,  prov ided there ins ide ,  for  

genera t ing  ions  be tween the  induct ion e lec t rode  and the  

d ischarge  e lec t rode .  25 
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 C la im 4  

 An e lect r ica l  appara tus  compr is ing :  

 an ion genera t ing  dev ice  rec i ted  in  any  one  o f  

c la ims 1 through 3.  5 

 


