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Descr ipt ion 

Ti t le  o f  Invent ion  

 ION GENERATION DEVICE,  METHOD FOR 

PRODUCING ION GENERATING DEVICE,  AND 

ELECTRICAL DEVICE5 

 

Technica l  F ie ld  

[0001]  

 The present  invent ion re lates  to  an ion generat ing  

dev ice ,  a  method for  manufactur ing the  ion generat ing  10 

dev ice ,  and an e lectr ica l  apparatus inc luding the  ion 

generat ing  dev ice .  

 

Background Art  

[0002]  15 

 An ion generat ing  device  has  been convent ional ly  

used for ,  for  example ,  indoor  a i r  c leaning,  s ter i l i zat ion,  

or  deodor izat ion.  

[0003]  

 An ion generat ing  dev ice  gener a l ly  inc ludes  a  20 

d ischarge  e lec trode  for  generat ing  ions by  e lectr ic  

d ischarge .  An ion generat ing  dev ice  generates  ions  by ,  

for  example ,  caus ing corona d ischarge  to occur  between  

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

is  appl ied  and (b )  an induct ion e lectrode .  25 
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[0004]  

 As  a  d ischarge  e lectrode  for  generat ing  ions by  

thus apply ing  thereto  a  h igh vo l tage ,  a  brush - l ike 

d ischarge  e lec trode  inc luding  a  p lura l i ty  o f  f ibrous 

e lectr ica l ly  conduct ive  members hav ing bundled roots  is  5 

known.  

[0005]  

 For  example ,  Patent  L i terature  1  d isc loses  a  

brush- l ike  d ischarge  e lectrode  that  is  arranged such 

that  whi le  a  bundle  o f  carbon f ibers  part ia l ly  extends 10 

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

the  meta l l i c  p ipe  is  pressure - f ixed to  the  other  end o f  

the  bundle  o f  carbon f ibers .  

 

C i tat ion L is t  15 

[Patent  L i teratures ]  

[0006]  

 [Patent  L i terature  1 ]  

 Japanese  Patent  Appl icat ion Publ icat ion,  Tokukai ,  

No.  2003-229232 (Publ icat ion Date :  August  15,  2003)  20 

 [Patent  L i terature  2 ]  

 Japanese  Patent  Appl icat ion  Publ icat ion,  Tokukai ,  

No.  2008-34220 (Publ icat ion Date :  February  14,  2008)  

 [Patent  L i terature  3 ]  
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 Japanese  Patent  Appl icat ion Publ icat ion,  Tokukai ,  

No.  2012-38510 (Publ icat ion Date :  February  23,  2012)  

 [Patent  L i terature  4 ]  

 Japanese  Reg is tered Ut i l i ty  Model  No.  3112435 

(Publ icat ion Date :  August  11,  2005)  5 

 [Patent  L i terature  5 ]  

 Japanese  Reg is tered Ut i l i ty  Mode l  No.  3174998 

(Publ icat ion Date :  Apr i l  19,  2012)  

 

Summary o f  Invent ion 10 

Technica l  Problem 

[0007]  

 Note  here that  dur ing manufacture  o f  an ion  

generat ing  dev ice ,  members  o f  the  ion generat ing  dev ice  

are  pre ferably  part ia l ly  sea led with  a  res in  for  15 

insulat ion protect ion aga inst  a h igh vo l tage .  For 

example ,  an ion generat ing dev ice  can be  arranged such 

that  a  base  end  part  o f  a  mount ing  part  for  mount ing  a  

d ischarge  e lec trode  on a  substrate  is  sea led  wi th  a  res in .  

[0008]  20 

 Note ,  however ,  that  as  spec i f i ca l ly  descr ibed la ter ,  

sea l ing o f  a  base end part  o f  a  mount ing  part  wi th  a  

res in  causes  a  res in  mater ia l  to  adhere  to  a  d ischarge 

e lec trode ,  so that  per formance o f  an ion generat ing  

dev ice  may be  degraded.  25 
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[0009]  

 The present  invent ion has been made in  v iew o f  

the  problem,  and an object  o f  the  present  invent ion is  to  

reduce a  r isk o f  per formance degradat ion caused to an  

ion generat ing  dev ice  that  i s  be ing  manufactured.  5 

 

So lut ion to  Problem 

[0010]  

 In  order  to  at ta in  the  ob ject ,  an ion generat ing  

dev ice  inc ludes :  a  d ischarge  e lectrode  for  generat ing  10 

ions by e lectr ic  d ischarge ,  the  d ischarge e lectrode  

hav ing ( i )  a  mount ing part  for  mounting  the  d ischarge  

e lec trode  on the  ion generat ing  dev ice  and ( i i )  a  brush 

part  inc luding  a  plura l i ty  o f  l inear  e lec tr ica l ly  

conduct ive  members ,  and the  mount ing  part  b inding a  15 

base  end part  o f  the  brush part  so  as  to  ho ld  the  base 

end part ,  the  ion generat ing  dev ice  fur ther  inc luding:  a  

f i rs t  res in  wi th  which to  sea l  the  base  end part  o f  the  

mount ing  part ;  and a  second res in  wi th  which to  cover  

at  l east  a  base  end sur face  o f  the  brush part .  20 

 

Advantageous Ef fec ts  o f  Invent ion  

[0011]  

 An ion generat ing  dev ice  in  accordance wi th  an  

aspect  o f  the  present  invent ion makes i t  poss ib le  to  25 
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y ie ld  an e f fect  o f  reducing a  r isk  o f  per formance 

degradat ion caused to  an ion  generat ing  dev ice  that  is  

be ing  manufactured.  

 

Br ie f  Descr ipt ion o f  Drawings  5 

[0012]  

 F ig .  1  i l lustrates  an arrangement  o f  a  d ischarge  

e lec trode and i ts  v ic ini ty  o f  an ion generat ing  dev ice  in  

accordance  wi th  Embodiment  1  o f  the  present  invent ion.  

 F ig .  2  is  a  perspect ive  v iew schemat ica l ly  10 

i l lustrat ing an arrangement  of  the  ion generat ing  dev ice  

in  accordance wi th Embodiment  1 o f  the  present  

invent ion.  

 F ig .  3  is  a  f ront  v iew,  a  p lan v iew,  and a  s ide  v iew 

each schemat ica l ly  i l lustrat ing  the  arrangement  o f  the  15 

ion generat ing  dev ice  in  accordance wi th  Embodiment  1 

o f  the  present  invent ion.  

 F ig .  4  is  f ront  v iews each schemat ica l ly  

i l lustrat ing  an arrangement  o f  a  d ischarge  e lec trode  and  

a  protect ive  p late  which are  i l lustrated in  each o f  F ig .  2  20 

and F ig .  4 .  

 F ig .  5  is  a  perspect ive  v iew schemat ica l ly  

i l lustrat ing  an arrangement  o f  an ion generat ing  dev ice  

in  accordance wi th Embodimen t  2 o f  the  present  

invent ion.  25 
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 F ig .  6  is  a  f ront  v iew,  a  p lan v iew,  and a  s ide  v iew 

each schemat ica l ly  i l lustrat ing  the  arrangement  o f  the  

ion generat ing  dev ice  in  accordance wi th  Embodiment  2 

o f  the  present  invent ion.  

 F ig .  7  is  a  p lan v iew showing an exa mple  o f  an  5 

arrangement  o f  an ins ide  o f  an e lectr ica l  apparatus in  

accordance  wi th  Embodiment  3  o f  the  present  invent ion.  

 F ig .  8  is  a  v iew showing a  re lat ionship  between (a )  

an a i r  sending d i rect ion in  the  e lec tr ica l  apparatus  in  

accordance  wi th  Embodiment  3  o f  the  present  invent ion  10 

and (b )  an or ientat ion o f  a  p late  sur face  o f  a  mount ing  

part .  

 

Descr ipt ion o f  Embodiments  

[0013]  15 

 [Embodiment  1 ]  

 Embodiment  1  o f  the  present  invent ion is  

descr ibed be low wi th re ference  to  F ig .  1  through F ig .  4 .  

F i rs t ,  an arrangement  o f  an ion generat ing  dev ice  1  is  

schemat ica l ly  descr ibed wi th  re ference to  F ig .  2 and F ig.  20 

3 .  F ig .  2  is  a perspect ive  v iew schemat ica l ly  i l lustrat ing  

the  arrangement  o f  the  ion generat ing  dev ice  1 .  F ig .  3  is  

a  f ront v iew,  a  p lan v iew,  and a s ide  v iew  each 

schemat ica l ly  i l lustrat ing  the  arrangement  o f  the  ion 

generat ing  dev ice  1 .  25 
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[0014]  

 As  i l lustrated in  F ig .  2  and F ig .  3,  an ion  

generat ing  dev ice  1  inc ludes  a  case  10 (hous ing ) ,  which 

is  quadrangular ,  a  substrate  12 for  a t ransformer  dr ive  

c i rcui t  (here inaf ter  re ferred to as a  " t ransformer dr ive  5 

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  

generat ing  e lement  (here inaf ter  re ferred to  as  an " ion 

generat ing e lement substrate  14" ) ,  a  l id  15,  d ischarge  

e lec trodes  21 and 22,  and protect ive  p lates  51 and 52  10 

(protruding members ) .

[0015]  

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

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

an insulat ing  res in .  The case  10  has a  f ront  par t  that  is  15 

prov ided wi th a  substrate 11 for  external  connect ion 

(here inaf ter  re ferred to as  an "external  connect ion  

substrate  11" ) .  The  case  10  conta ins  there in  the  

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

t ransformer 13,  and the  ion generat ing  e lement  20 

substrate  14,  which are  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 is  prov ided so  as  to  cover  the  external  

connect ion substrate 11,  the  t ransformer dr ive  c i rcui t  

substrate  12,  and the  h igh vo l tage  t ransformer  13.  25 
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[0016]  

 The external  connect ion substrate 11 has a  

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

connect ion terminals  16.  Each o f  the  p lura l i ty  o f  

connect ion terminals  16 is  made o f  an e lectr ica l ly  5 

conduct ive  f i lm prov ided on the  sur face  o f  the  external  

connect ion substrate  11 and is  formed by ,  for  example ,  

pr int  pat tern ing,  p lat ing ,  sputter ing ,  or  chemica l  vapor  

depos i t ion (CVD) .  The e lectr ica l ly  conduct ive  f i lm is  

made o f  a  mater ia l  such as  copper  (Cu) ,  a luminum (Al ) ,  10 

go ld  (Au) ,  or  an  a l loy  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 

terminals  16 are  prov ided so  as  to  be  exposed on an  

outs ide  o f  the  case  10 whi le  the  external  connect ion  15 

substrate  11 is  be ing  supported by  the  case  10.  

[0017]  

 The t ransformer  dr i ve  c i rcui t  substrate  12  is  

prov ided wi th a  h igh vol tage  t ransformer  dr ive  c i rcui t .  

The h igh vo l tage  t ransformer  dr ive c i rcui t  i s  d i rected to  20 

dr ive  the  h igh vo l tage  t ransformer  13 by  an external ly  

inputted vo l tage .  

[0018]  

 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 ive  c i rcui t  so  25 
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as to  raise  a  vo l tage suppl ied  thereto .  The ion  

generat ing  e lement  substrate  14 is  prov ided wi th  an ion 

generat ing  e lement .  The ion  generat ing  e lement  is  

d i rected to generate  at  l east  e i ther  o f  pos i t ive  ions  and 

negat ive  ions in  response to  appl icat ion thereto  the  5 

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

[0019]  

 The ion genera t ing  e lement  inc ludes  d ischarge  

e lec trodes  21 and 22 and induct ion e lectrodes  23 and  

24,  which are  c i r cular .  The d ischarge e lectrode  21 is  10 

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

substrate  14,  and the  induct ion e lectrode  23 is  prov ided  

around a  p lace  where  the  d ischarge  e lectrode  21 is  

prov ided.  The d ischarge e lec trode  22 is  prov ided to  the  

other  s ide  part  o f  the  ion generat ing  e lement  substrate  15 

14,  and the induct ion e lectrode  24 is  prov ided around a  

p lace  where  the  d ischarge  e lec trode  22 is  prov ided.  

[0020]  

 The induct ion  e lectrode  23 is  an e lectrode  for  

forming an e lectr ic  f i e ld  between the  induct ion e lectrode 20 

23 and the  d ischarge  e lectrode  21,  and the  induct ion 

e lectrode 24 is  an e lectrode  for  forming an e lectr ic  f i e ld  

between the  induct ion e lectrode  24 and the  d ischarge  

e lec trode  22.  The d ischarge e lec trode  21 is  an e lectrode  

for  generat ing  negat ive  ions  between the  d ischarge 25 
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e lectrode 21 and the induct ion e lectrode  23,  whereas  

the  discharge  e lectrode 22 is  an e lectrode  for  generat ing  

pos i t ive  ions  between the d ischarge  e lec trode  22 and the  

induct ion e lectrode  24.  Note  that  the  induct ion 

e lectrodes  23 and 24 each have  ground e lectr ic  potent ia l .  5 

[0021]  

 As  i l lustrated in  F ig .  3 ,  the  ion generat ing  e lement  

substrate  14 has  a  sur face  that  i s  covered wi th  an  

insulat ing  sea l ing  member 41  ( f i rs t  res in ,  mold  res in ) .  

The insulat ing  sea l ing member  4 1 can be an insulat ing  10 

mater ia l  such as  a  heat -curable  epoxy res in .  The 

insulat ing sea l ing  member  41 can be formed by  heat ing  

a  res in  mater ia l  and caus ing  the  res in  mater ia l  to  cure .

[0022]  

 Wi th the  insulat ing  sea l ing  member  41,  base  end 15 

parts  o f  mount ing  parts  33a and 34a o f  the  d ischarge  

e lec trodes 21 and 22 are  sea led .  Note  that  as descr ibed 

la ter ,  the  mount ing  parts  33a and 34a are  members  for  

mount ing  the  respect ive  d ischarge  e lec trodes  21 and 22 

on the ion generat ing  device  1  (more  speci f i ca l ly ,  the ion 20 

generat ing  e lement  substrate 14 ) .  In  a  case  where  the  

insulat ing sea l ing member  41 is  prov ided,  the mount ing  

parts  33a and 34a can be  prov ided wi th insulat ion  

protect ion aga inst  a  h igh vo l tage .  
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[0023]  

 The ion generat ing  e lement substrate  14  has a  

sur face  that  is  covered wi th  an insulat ing  sea l ing  

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

not  d i f f er  in  leve l  f rom a sur face  o f  the  l id  15 . The  5 

d ischarge  e lec trodes  21 and 22,  which are  prov ided so  

as  to  perpendicular ly  extend f rom the  sur face  o f  the  ion  

generat ing  e lement  substrate  14,  protrude f rom the 

sur face  o f  the  insulat ing  sea l ing  member  41.

[0024]  10 

 The d ischarge  e lectrode  21 is  a  brush - l ike  

d ischarge  e lec trode  inc luding  a p lura l i ty  o f  l inear  

e lec tr ica l ly  conduct ive  members  25.  The d ischarge  

e lec trode 21 has a t ip part  31 formed l ike  a  brush;  and 

a  base  end part  33 to which the  p lura l i ty  o f  l inear  15 

e lectr ica l ly  conduct ive  members  25 is  at tached.  The  

d ischarge  e lec trode  22 is  a  brush- l ike  d ischarge 

e lec trode  inc luding  a p lura l i ty  o f  l inear  e lec tr ica l ly  

conduct ive  members  26.  The d ischarge  e lectrode  22 has

a t ip  part  32 formed l ike  a  brush;  and a  base  end part  20 

34 to  which the  p lura l i ty  o f  e lec tr ica l ly  conduct ive  

members  26 is  a t tached.

[0025]  

 Note  that  the  t ip  parts  31 and  32 re fer  to  parts  

located ahead o f  the  respect ive  base  end parts  33 and 25 
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34.  Spec i f i ca l ly ,  the  t ip  part  31 re fers  to  a  part  that  

extends f rom a  respect ive  p lura l i ty  o f  t ips  25a o f  the  

p lura l i ty  o f  e lec tr ica l ly  conduct ive  members  25,  which is  

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

o f  the  p lura l i ty  o f  e lectr ica l ly  conduct ive  members  25 at  5 

which connect ion end (contac t  end)  the  p lura l i ty  o f  

e lec tr ica l ly  conduct ive  members  25 is  in connect ion ( in  

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

re fers  to  a  part  that  extends f rom a respect ive  p lura l i ty  

o f  t ips  26a o f  the  plura l i ty  o f  e lectr ica l ly  conduct ive  10 

members  26,  which is  a  brush- l ike  bundle ,  to  a  

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

e lec tr ica l ly  conduct ive members  26 at  which connect ion 

end (contact  end)  the  p lura l i ty  o f  e lectr ica l ly  conduct ive  

members  26 is  in  connect ion ( in  contact )  w i th  the  base  15 

end part  34.  Examples  of  the  term " l inear"  inc lude terms 

such as  " thready" ,  " f ibrous" ,  and "wiry" .

[0026]  

 The t ip  parts  31  and 32 o f  the  d ischarge  e l ec trodes  

21 and 22 are  made o f  an  e lectr ica l ly  conduct ive  20 

member such as meta l ,  carbon f iber ,  e lectr ica l ly  

conduct ive  f iber ,  or  e lec tr ica l ly  conduct ive  res in .  The  

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

t ip  part  31 and the  p lura l i ty  o f  e lec tr ica l ly  conduct ive  

members  26 o f  the  t ip  part  32 each have  an outs ide  25 



- 13 - 

16054/PCT 

diameter  o f  not  l ess than 5  μm and not  more  than 30  

μm.  In  a  case  where  the  p lura l i ty  o f  e lectr ica l ly  

conduct ive  members  25 and the  p lura l i ty  o f  e lec tr ica l ly  

conduct ive  members  26 each have  an outs ide  d iameter 

of  not  less  than 5 μm,  the  p lura l i ty  o f  e lectr ica l ly  5 

conduct ive  members  25 and the  p lura l i ty  o f  e lec tr ica l ly  

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

a lso  can be  prevented f rom be ing e lectr ica l ly  worn.  

Meanwhi le ,  in  a  case  where  the  p lura l i ty  o f  e lectr ica l ly  

conduct ive  members  25 and the  p lura l i ty  o f  e lec tr ica l ly  10 

conduct ive  members  26 each have  an outs ide  d iameter 

of  not  more  than 30 μm,  the  p lura l i ty  o f  e lectr ica l ly  

conduct ive  members  25 and the  p lura l i ty  o f  e lec tr ica l ly  

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

p lura l i ty  o f  e lec tr ica l ly  conduct ive  members 25 and the  15 

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

spread and eas i ly  sway.  

[0027]  

 The p lura l i ty  o f  e lec tr ica l ly  conduct ive members  

25 and the p lura l i ty  o f  e lec tr ica l ly  conduct ive members  20 

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

diameter  o f  7  μm,  or  an e lec tr ica l ly  conduct ive  f iber  

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

diameter  o f  12 μm or  25 μm.  
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[0028]  

 The base  end  part  33 o f  the  d ischarge  e lectrode  21 

has ( i )  the mount ing part  33a ,  which is  sheet  meta l ,  fo r  

mount ing  the  d ischarge  e lec trode  21 on  the  ion  

generat ing  e lement  substrate 14 and ( i i )  a  b inding  part  5 

33b for  b inding the  p lura l i ty  o f  e lec tr ica l ly  conduct ive  

members  25 o f  the  t ip  part  31 at  the  connect ion end.  As  

in  the  case  o f  base  end part  33 o f  the  d ischarge  

e lec trode  21,  the  base  end part  34 o f  the  d ischarge  

e lec trode 22 has  ( i )  the  mount ing  part  34a ,  which is  10 

sheet  meta l ,  for  mount ing  the  d ischarge  e lectrode  22 on 

the  ion generat ing  e lement  substrate  14 an d ( i i )  a  

b inding  part  34b for  b inding  the  p lura l i ty  o f  e lec tr ica l ly  

conduct ive  members  26 o f  the  t ip  part  32 at  the  

connect ion end.  15 

[0029]  

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

e lec trode  21 is  descr ibed wi th  re ference  to  F ig .  4 .  F ig .  4 

is  f ront  v iews  each schemat ica l ly  i l lustrat ing  an 

arrangement o f  the d ischarge  e lec trode  21 and a  20 

protect ive p late  51 which are i l lustrated in  each of  F ig .  

2  and F ig .  3 .  F ig .  4 i l lustrates  how the t ip  part  31 o f  the  

d ischarge  e lec trode  21 changes  in shape in  accordance  

wi th  a  vo l tage  appl ied  to  the  d ischarge  e lectrode  21 (and  

between the  d ischarge  e lec trode  21 and the  induct ion  25 
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e lectrode  23) .  Note  that  same appl ies  to  the  d ischarge  

e lec trode  22 (not  i l lustrated in  F ig .  4 ) .  

[0030]  

 L1 shown in F ig .  4  re fers to  a  l ength o f  the  t ip  

part  31 o f  the  d ischarge  e lectrode  21,  i . e . ,  a  length 5 

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

e lec tr ica l ly  conduct ive  members  25 protrudes  f rom the  

base  end part  33.  L2 shown in  F ig .  4  re fers to  a  length  

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

d ischarge  e lec trode  21 protrudes  ( i s  exposed)  f rom the  10 

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

[0031]  

 (a )  o f  F ig .  4  i l lustrates  a  s tate  in  which no vo l tage  

is  appl ied  to  the  d ischarge  e lectrode  21.  In  th is  case ,  

the  t ips  o f  the  p lura l i ty  o f  l inear  e lec tr ica l ly  conduct ive  15 

members  25 are  c losed in the  t ip  part  31 o f  the  

d ischarge  e lec trode  21.  

[0032]  

 (b )  o f  F ig .  4  i l lustrates  a  s tate  in  which a  pulse  

hav ing a  h igh vo l tage  is  be ing  appl ied  to  the  d ischarge  20 

e lectrode  21.  In  th is  case ,  in  the  t ip  part  31 o f  the 

d ischarge  e lec trode  21,  the  p lura l i ty  o f  e lec tr ica l ly  

conduct ive  members  25 e lectr ica l ly  repe l  each other  

because  the  e lec tr ica l ly  conduct ive  members  25 are  

homopolar .  This  causes  the  e lec tr ica l ly  conduct ive 25 
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members  25 to  be  bent  and consequent ly  be  shaped as  i f  

a  t ip  o f  a  brush was opened.  

[0033]  

 Meanwhi le ,  a t  the  t ips  o f  the  e lec tr ica l ly  

conduct ive  members  25,  pos i t ive  ions  are  generated.  As 5 

descr ibed above ,  the  e lec tr ica l ly  conduct ive  members  25 

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

resul ts  in  an increase  in  area  o f  a  reg ion  in  which 

pos i t ive  ions  are  generated.  Thus,  the  d ischarge  

e lec trode  21 o f  Embodiment  1  causes  a  fur ther  increase  10 

in  amount  o f  generat ion o f  i ons  than a  needle - l ike  

d ischarge  e lectrode  in a  case  where  an ident ica l  vo l tage  

is  appl ied to  each o f  the  d ischarge  e lectrode 21 and the  

needle- l ike  d ischarge  e lec trode .  

[0034]  15 

 ( c )  o f  F ig .  4  i l lustrates  a  s tate  in  which a  pu lse  

hav ing a  h igher vo l tage  is  be ing  appl ied  to  the  d ischar ge  

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

d ischarge  e lec trode  21,  the  p lura l i ty  o f  e lec tr ica l ly  

conduct ive  members  25 e lectr ica l ly  fur ther  repe l  each 20 

other .  This  causes  the  e lec tr ica l ly  conduct ive  members  

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

opened.  Thus,  ions  are  generated in  a  larger  amount .  

[0035]  

 The p lura l i ty  o f  e lec tr ica l ly  conduct ive members  25 
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25 o f  the  d ischarge  e lectrode  21 is  e lectr ica l ly  at t racted  

to  the  induct ion e lectrode  23 whose  po lar i ty  is  oppos i te  

f rom that  o f  the  p lura l i ty  o f  e lectr ica l ly  conduct ive  

members 25.  This  may cause one or  more o f  the  

p lura l i ty  o f  e lec tr ica l ly  conduct ive  members  25 to be  5 

great ly  bent  toward the  induct ion e lectrode  23.

[0036]  

 In  order to  overcome the  above problem,  

Embodiment  1  causes  the  protrus ion length L1 o f  the  

e lec tr ica l ly  conduct ive members 25 to be  shorter  than  10 

the  protrus ion length L2 o f  the  base  end part  33.  Thus,  

even in  a  case  where  the  e lec tr ica l ly  conduct ive  

members  25 are  bent  by  be ing  e lectr ica l ly  at t racted to  

the  induct ion e lectrode  23,  or  in  a  case  where  the 

e lec tr ica l ly  conduct ive  members  25 are  bent  by  a  15 

dynamic  force  (e .g . ,  a  touch by  a  person)  exer ted 

thereon,  the  e lec tr ica l ly  conduct ive  members  25 do not  

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

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

abnormal  e lec tr ic  d ischarge ,  an e lectr ic  current  leakage ,  20 

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

members  25 in  which part  the  e lec tr ica l ly  conduct ive  

members  25 contact  the  insulat ing  sea l ing  member  41,  

so  that  an amount  o f  generat ion o f  ions  is  reduced or  

becomes zero ,  ( i i )  a  t rouble  such that  the  t ransformer 25 
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dr ive  c i rcui t  substrate  12,  the  h igh vo l tage  t ransformer  

13,  and the  ion generat ing e lement  substrate  14,  which 

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

there in  abnormal  e lec tr ic  d ischarge ,  an e lectr ic  current  

leakage ,  or  the  l ike ,  and ( i i i )  a  t rouble  o f  an increase  in  5 

no ise  f igure  o f  the  ion generat ing  dev ice  1 .

[0037]  

 There  is  a  case  where  the  case  10 is  made  

e lectrostat ic  by  the  h igh vo l tage  t ransformer  13,  so  that  

a  dust  or  the  l ike  adheres  to  the  sur face  o f  the  l id  15 or  10 

the  insulat ing  sea l ing member  41.  In  part icular ,  in  a  

case  where  the  insulat ing  sea l ing  member  41 i s  a  heat -

curable  epoxy res in  or  the  l ik e ,  a  dust  or  the  l ike  eas i ly  

adheres  thereto  because  such an insulat ing  sea l ing  

member  41 has a h igh f r ic t ional  res is tance.  In  v iew o f  15 

th is ,  abnormal  e lectr ic  d ischarge ,  an e lectr ic  current 

leakage ,  or  the  l ike (descr ibed ear l i er )  may occur .  In  

order to  overcome the  above problem, Embodiment 1  

makes i t  poss ib le  to  prevent  abnormal  e lectr ic  d ischarge ,  

an e lectr ic  current  leakage ,  or  the  l ike  f rom occurr ing  in  20 

the  part  o f  the  e lectr ica l ly  conduct ive member s  25 in  

which part  the  e lec tr ica l ly  conduct ive  members  25 

contact  the  insulat ing  sea l ing  member  41.

[0038]  

 Note  that  the length o f  the t ip  parts  31 and 32 o f  25 
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the  d ischarge e lectrodes  21 ( the  protrus ion length L1 o f  

the  e lectr ica l ly  conduct ive  member s 25 and the  

e lectr ica l ly  conduct ive  members  26)  i s  not  part icu lar ly  

l imi ted  prov ided that  the  length is  se t  to  be  shorter  

than the protrus ion length L2 o f  the base  end parts 33  5 

and 34 as  descr ibed ear l ier .  Note ,  however ,  that  the t ip  

parts  31 and 32 whose length is  too  short  make i t  

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

the  e lectr ica l ly  conduct ive member s  26 to  be bent .  This  

causes  the  e lec tr ica l ly  conduct ive  members  25 and the  10 

e lectr ica l ly  conduct ive  members  26 to  less  spread and  

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

e lec trode  cannot  be  suf f ic ient ly  obta ined.  The t ip  parts  

31 and 32 which have  a  longer  length make the  ion 

generat ing  dev ice  1  larger  in  s i ze .15 

[0039]  

 Thus,  the  t ip  parts  31 and 32  des i rably  have  a  

length o f  not  less  than 3 mm. Note  that  the  t ip  parts  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 parts  33 and  20 

34 is  des i rably  not  more than 5 t imes longer  than the 

length o f  the  t ip  parts  31 and 32 ( the  protrus ion length 

L1 o f  the  e lec tr ica l ly  conduct ive  members  25 and  the 

e lectr ica l ly  conduct ive  members  26) .
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[0040]  

 Next ,  the  protect ive  p lates  51 and 52 are  descr ibed 

wi th  re ference  to F ig .  2 through F ig.  4 .  The ion  

generat ing  dev ice  1  is  not  necessar i ly  p laced,  dur ing  a  

per iod in  which the  ion generat ing  dev ice  1  has  b een  5 

produced and then is  mounted in  var ious e lectr ica l  

apparatuses ,  on a  base on which to  p lace  the  ion 

generat ing  dev ice  1  (here inaf ter ,  the "base"  is  re ferred 

to  as a  "p lac ing base" ,  not  i l lustrated )  in  such a  s tate as  

i l lustrated in  each o f  F ig .  2  and  F ig .  3 .  For  example ,  the  10 

ion generat ing  dev ice  1  which is  p laced on the  p lac ing  

base  in  such a  s tate  as  i l lustrated in  each o f  F ig .  2  and 

F ig .  3  may be  turned ups ide  down so  as  to  be  p laced on  

the  p lac ing  base .  

[0041]  15 

 As  descr ibed above ,  over turning o f  the  ion  

generat ing  dev ice  1  dur ing ,  fo r  example ,  a  product ion 

process  may cause  breakage  (de format ion)  such as  a  

break in  a  brush part  which break is  caused by  a  

contact  between (a )  the  d ischarge  e lec trodes  21 and 22  20 

and (b )  a  f loor  such as  the  p lac ing  base .

[0042]  

 In  order to  overcome the  above problem,  

Embodiment  1  is  arranged such that  the  protect ive  

p lates  51 and 52 for  protect ing  the  respect ive  d ischarge  25 
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e lectrodes  21 and 22 protrude so  as to  be  ad jacent  to  

the  respect ive  d ischarge  e lec trodes  21 and 22.  Note  that  

accord ing  to Embodiment  1 ,  the  ion generat ing  e lement  

substrate 14 in  which the  discharge e lec trodes  21 and  

22 protrude is  prov ided in  an end of  a  rear  part  o f  the  5 

upper  sur face  o f  the  case  10,  which is  quadrangular .  

[0043]  

 The ion generat ing  e l ement  substrate  14 is  

rectangular ,  and the  d ischarge  e lec trodes  21 and 22 are  

arranged in  a  longer  s ide  d i rect ion o f  the  ion generat ing 10 

e lement substrate  14.  The i on generat ing  e lement  

substrate 14 has a  long s ide  14a that  ( i )  i s  a  s ide  

para l le l  to  the  d i rect ion in  which the  d ischarge  

e lec trodes 21 and 22 are  arranged and ( i i )  faces  a s ide  

10a o f  the  rear  part  o f  the  case  10 so  as  to  be  para l le l  15 

to  the  s ide  10a.

[0044]  

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

on both ends o f  the  rear  part  o f  the  up per  sur face  o f  the  

case  10,  the  protect ive p lates  51 and 52 protrude so as  20 

to  be  adjacent  to  the  respect ive  d ischarge  e lect rodes  21 

and 22.  

[0045]  

 The protect ive  p lates  51 and 52 are  juxtaposed to  

each other  whi le  the  d ischarge  e lectrodes  21 and 22 are  25 
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sandwiched therebetween in  the  longer  s ide d i rect ion o f  

the  ion generat ing  e lement  substrate  14 ( i . e . ,  a  d i rect ion 

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

e lement  substrate  14 ) ,  which longer  s ide  di rect ion is  the  

d i rect ion in which the  d ischarge  e lec trodes 21 and 22  5 

are  arranged.  

[0046]  

 The protect ive  p lates  51 and 52 have  a  he ight  

whose  maximum value  is  greater  than a  he ight  o f  the  

d ischarge  e lec trodes  21 and 22.  The protect ive  p lates  51 10 

and 52 ver t ica l ly  protrude,  on the insulat ing  sea l ing  

member  41 or  in  an upper  part  o f  the  l id  15,  or  by  be ing 

integra l ly  molded wi th the  l id  15,  so  as  to  fur ther  

protrude f rom the  sur face  o f  the  ion generat ing  e lement  

substrate 14 than the  t ip parts  31 and 32 of  the  15 

d ischarge  e lec trodes  21 and 22.

[0047]  

 Wi th the  arrangement ,  even in  a  case  where  the  

ion generat ing  dev ice  1  is ,  for  example ,  over turned,  the 

d ischarge  e lec trodes  21 and 22 can be  prevented f rom 20 

d i rect ly  contact ing  an object ,  prov ided on an outs ide  o f  

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

that  the  d ischarge  e lectrodes  21 and 22 can be  

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

contact .  25 
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[0048]  

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

51 and 52 re fers  to a  ver t ica l  l ength,  i . e . ,  a  he ight  f rom 

the  surface  o f  the  insu lat ing  sea l ing member  41 to an 

upper  sur face o f  the protect ive  p late 51 as we l l  as a  5 

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 ive  p late  

52.  

[0049]  

 The he ight  o f  the  protect ive  p lates  51 and 52  is  10 

not  part icu lar ly  l imi ted  prov ided that  the  protect ive  

p lates 51 and 52 further  protrude f rom the sur face o f  

the  ion generat ing  e lement  substrate  14 than the  t ip 

parts  31 and 32 o f  the  d ischarge  e lec trodes  21 and 22.

[0050]  15 

 Note ,  however ,  that  the protect ive  p la tes 51 and  

52 which have  a  greater  he ight  make the  ion generat ing  

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

p lates  51 and 52 des i rably  have  a  he ight  that  is  great  

enough for  the  d ischarge  e lec trodes  21 and 22 to  be  20 

prevented f rom direct ly  contact ing  the  ob ject ,  prov ided 

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

the  p lac ing  base  in a  case where  the ion generat ing  

dev ice  1  is ,  for  example ,  over turned.  
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[0051]  

 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 lates  51 and 52 is  des i rably  s l ight ly  

greater  than a  he ight  f rom the  sur face  of  the  insulat ing 5 

sea l ing  member  41 to  t ips  o f  the  t ip  parts  31 and 32 

( i . e . ,  a  maximum value  o f  a  he ight  f rom the  sur face  o f  

the  insulat ing  sea l ing  member  41 to  the  t ips  25a and  

26a o f  the e lec tr ica l ly  conduct ive  members 25 and the  

e lectr ica l ly  conduct ive  members  26)  in  the  d ischarge  10 

e lectrodes  21 and 22.  

[0052]  

 The protect ive  p lates  51 and 52 are  spaced f rom 

the  respect ive  d ischarge  e lec trodes  21 and 22 so  that  a 

d is tance between the  d ischarge e lec trode  21 and the  15 

protect ive  p late  51 and a  d is tance  between the  

d ischarge  e lec trode  22 and the  protect ive  p late  52 are  

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

the  d ischarge  e lec trodes  21 and 22.  

[0053]  20 

 Thus,  as  i l lustrated in  (b )  and (c )  o f  F ig .  4 ,  even in  

a  case where  the  e lectr ica l ly  conduct ive  member s  25 or  

the  e lectr ica l ly  conduct ive  member s  26 repe l  each other  

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

e lec tr ica l ly  conduct ive members  25 or  the e lec tr ica l ly  25 
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conduct ive  members  26 lean at  any angle ,  the  

e lec tr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

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

respect ive  protect ive  p lates  51 and 52.  This  makes  i t  

poss ib le  to  prevent  occurrence  o f  a  l eakage .5 

[0054]  

 When the  d ischarge  e lectrodes  21 and 22 are  seen 

through the  respect ive  protect ive  p lates  51 and 52 ( i . e . ,  

when the  ion  generat ing  dev ice  1  is  seen  f rom a 

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

respect ive  parts  o f  the protect ive  p lates 51 and 52 

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

the  d ischarge  e lectrodes  21 and 22 are  each formed in  a  

shape o f  a  notched p late .  Thus,  the  protect ive  p late  51  

is  prov ided wi th an opening 51a,  fac ing  t he  d ischarge  15 

e lectrode  21,  for  expos ing  the  t ip  part  31.  Meanwhi le ,  

the  protect ive  p late  52 is  prov ided wi th an opening 52a,  

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

part  32.

[0055]  20 

 The protect ive  p lates  51 and 52,  which are  thus 

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

not  inhib i t  the  d ischarge e lectrodes  21 and 22 f rom 

re leas ing  ions ,  so  that  the  ions  can be  sat is factor i ly  

re leased.  25 
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[0056]  

 Accord ing  to Embodiment  1 ,  the  mount ing parts  

33a and 34a,  which are  p late - l ike ,  are  mounted on the  

ion generat ing  e lement  substrate  14 so  that  a  d i rect ion  

normal  to  p late  sur faces  o f  the  mount ing  parts  33a and 5 

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

e lec tr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

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

the sheet  meta l  mount ing  parts 33a and 34a have  a  

smal l  th ickness ,  whereas  i t  i s  d i f f i cu l t  for  the  10 

e lectr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

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

the sheet  meta l  mount ing  parts  33a and 34a have  a  

great  th ickness .  Thus,  i t  i s  easy  for  the  d ischarge  

e lec trodes  21 and 22 to  lean in the  f ront  and rear  15 

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

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

This  prevents  the  protect ive  p lates  51 and 52,  which are  

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

e lec trodes 21 and 22,  f rom be ing in  prox imity to  the  20 

e lectr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

conduct ive  members  26 o f  the  d ischarge  e lectrodes  21 

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

[0057]  

 In other  words,  the  p late - l ike mount ing parts  33a 25 
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and 34a o f  the d ischarge  e lectrodes 21 and 22 are  

des i rab ly  mounted on the  ion generat ing  e lement  

substrate  14 so  that  the pro tect ive  p lates 51 and 52 are  

absent  in  the  d i rect ion normal  to  the  p late  sur faces  o f  

the  mount ing  parts  33a and 34a.  5 

[0058]  

 Next ,  an arrangement  o f  a  v ic in i ty  o f  a  d ischarge  

e lec trode  o f  Embodiment  1  is  more  spec i f i ca l ly  descr ibed 

wi th  re ference  to F ig .  1 .  F ig .  1  is  i l lustrates  an 

arrangement  o f  the  d ischarge  e lec trode  and i ts  v ic in i ty .  10 

(a )  o f  F ig .  1  is  a  f ront  v iew i l lus trat ing  the  arrangement 

o f  the  d ischarge  e lectrode  and i ts  v ic in i ty ,  and (b )  o f  F ig .  

1  is  a  s ide v iew i l lustrat ing  the  arrangement  o f  the  

d ischarge  e lec trode  and i ts  v ic in i ty .  In  F ig .  1 ,  the  

d ischarge  e lectrode  21 is  taken as an example  o f  the  15 

d ischarge  e lec trode .  Note ,  however ,  that  the  fo l lowing 

descr ipt ion a lso  appl ies  to  the  d ischarge  e lec trode 22.  

[0059]  

 As  descr ibed ear l ier ,  the  b ind ing part  33b ho lds  a 

base  end part  o f  a  brush (may a lso  be  re ferred to  as  a  20 

"brush part " )  so  as to  b ind ( caulk )  the  base end part ,  

the brush inc luding the  p lura l i ty  o f  l inear e lec tr ica l ly  

conduct ive  members  25.  The mount ing  part  33a has a  

base  end part  tha t  is  sea led wi th  the  insulat ing  sea l ing  

member  41.  25 
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[0060]  

 As  i l lustrated in  F ig .  1 ,  the  base  end part  o f  the  

brush,  which base  end part  i s  bound by the  b inding  part  

33b,  i s  covered wi th  a  protect ive  res in  29 (second res in ) .  

The protect ive  res in  29  is  a  member  wi th  which to  cover  5 

at  l east  a  base  end sur face  o f  the  brush.  

[0061]  

 In  F ig .  1 ,  assume that  the  base  end sur face  o f  the  

brush is  re ferred to  as a  brush base  end sur face  25t .  

The protect ive  res in  29  can be ,  for  example ,  a  res in 10 

mater ia l  such as  an u l t rav io le t  (UV)  curable  res in .  The  

protect ive  res in  29  can be  formed by  i r radiat ing  the 

res in  mater ia l  wi th  u l t rav io le t  rays  and causing the  

res in  mater ia l  to  cure .  

[0062]  15 

 The fo l lowing descr ipt ion d iscusses  an advantage 

o f  prov is ion o f  the  protect ive  res in  29.  As  descr ibed  

ear l i er ,  the  l inear  e lectr ica l ly  conduct ive  member s  25 

each have  an extremely  smal l  outs ide  d iameter  (e .g . ,  7  

μm).  In  other  words,  the  e lec tr ica l ly  conduct ive  20 

members  are  each shaped to  be  extremely  long and 

narrow.  

[0063]  

 Thus,  in  a  case  where  a l iquid  adheres  to the  base  

end part  ( e .g . ,  the  brush base  end sur face  25t )  o f  the  25 
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brush,  in  which base  end part  the  p lura l i ty  o f  l inear  

e lec tr ica l ly  conduct ive  members  25  are  bound together ,  

a  cons iderable  capi l lary  force  is  generated between the  

respect ive e lec tr ica l ly  conduct ive  members  25,  so that  

the  l iquid  permeates  into  an upper  part  o f  the  brush by  5 

the  capi l lary  force .  

[0064]  

 In  order  to  enhance insulat ion per formance o f  the  

insulat ing sea l ing  member  41 ,  i t  is  pre ferable to  provide ,  

dur ing  manufacture  o f  the  insulat ing  sea l ing  member  41 ,  10 

a  s tep for  a l lowing the  insulat ing  sea l ing  member  41  to 

have  a bet ter  qual i ty .  For  example ,  the  s tep can be a  

process  (a  second step (descr ibed later ) )  o f  vacuum 

defoaming a  res in  mater ia l  (a  mater ia l  o f  the  insulat ing  

sea l ing  member  41)  wi th  which to  sea l  the  base  end part  15 

o f  the  mount ing  part  33a.  

[0065]  

 In  a  case  where  the  res in  mater ia l  i s  vacuum 

defoamed in  the  above  process,  i t  i s  possib le  to  prevent  

a  vo id  f rom be ing created ins ide  the  insulat ing  sea l ing  20 

member  41.  This  makes i t  poss ible  to  enhance 

insulat ion per formance o f  the  insulat ing  sea l ing  member  

41.  

[0066]  

 Note ,  however ,  that  the res in  mater ia l  which is  25 
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vacuum defoamed may ( i )  cause a i r  bubbles  in  the  res in  

mater ia l  to  be  d ischarged and ( i i )  cause  the  res in  

mater ia l  to  be  scat tered.  Thus,  in  a  case  where  the  res in  

mater ia l  which has  been scat tered adheres  to  the  base  

end part  o f  the  brush,  the  res in  mater ia l  permeates  into  5 

the  upper  part  o f  the  brush by  a  capi l lary  force .  

[0067]  

 Then,  in  a  case where  the  res in  mater ia l  which has 

permeated into  the upper  part  o f  the  brush cures ,  the  

l inear  e lectr ica l ly  conduct ive membe rs  25 are  prevented  10 

f rom spreading.  This  reduces  i on generat ing  capabi l i ty  

o f  the  d ischarge  e lec trode  21.  That  is ,  a  t rouble  o f  a  

decrease  in per formance o f  the  ion generat ing  dev ice  1  

occurs .  

[0068]  15 

 In  v iew o f  the  above ,  the  protect ive  res in  29  is  

prov ided in  Embodiment  1  so  that  the  above  t rouble  is  

prevented.  Note  that  the  protect ive  res in 29 is  prov ided 

as  a  member  o f  the  ion generat ing  dev ice  1  in  advance 

be fore  the  vacuum defoaming process  (descr ibed ear l ier )  20 

is  carr ied out .  As  descr ibed ear l ier ,  s ince the  brush  

base  end sur face  25t  is  covered wi th  the  protect ive  res in  

29,  a  fore ign matter  ( l iquid )  can be  prevented f rom 

adher ing  to  the  brush base  end sur face  25t .  
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[0069]  

 As  descr ibed ear l ier ,  accord ing to  the  ion 

generat ing  dev ice  1  o f  Embodiment  1 ,  which ion 

generat ing  dev ice  1  is  prov ided wi th  the  protect ive  res in  

29,  even the res in  mater ia l  which is  scat tered can be  5 

prevented f rom adher ing to  the  brush base  end surface  

25t .  This  makes i t  poss ib le  to  reduce a  r isk  o f  

per formance degradat ion caused to the  ion generat ing  

dev ice  which is  be ing  manufactured .  

[0070]  10 

 Note  that  the  protect ive res in  29,  which a lso  

funct ions  as  an adhes ive ,  br ings  about  an advantage  o f  

a l lowing the  base  end part  o f  the  brush to  be  more 

f i rmly  bound.  Note  here  that  in  order  to  expla in  the  

above  advantage ,  the  fo l lowing descr ipt ion d iscusses  a 15 

case  where  no protect ive  res in  29 is  prov ided.  

[0071]  

 In  th is  case ,  the  base  end part  o f  the  brush is  

bound only  by  the  b inding part  33b.  Thus,  in  a  case  

where  one e lectr ica l ly  conduct ive  member 25 fa l l s  out o f  20 

the  b inding part  33b,  the  b inding  part  33b has a lower  

b inding  force  ( force  wi th  which to  b ind the  base  end 

part  o f  the  brush) .  

[0072]  

 Such a  decrease  in  b inding  force  causes  the  25 
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e lectr ica l ly  conduct ive  members  25  to more  eas i ly  fa l l  

out  o f  the  b inding part  33b.  Thus,  in  a  case  where  even  

one e lectr ica l ly  conduct ive  member  25 fa l ls  out ,  more 

e lec tr ica l ly  conduct ive  members  25 eas i ly  fa l l  out  due to  

the  decrease  in  b inding force ,  so  that  a l l  the  e l ectr ica l ly  5 

conduct ive members  25 may fa l l  out  o f  the b inding part  

33b.  

[0073]  

 Note ,  however ,  that  the  ion generat ing  dev ice  1  o f  

Embodiment  1  is  arranged such that  the  protect ive  res in  10 

29 is  prov ided so  that  at  l east  the  brush base  end  

sur face  25t  is  covered therewi th.  This  a l lows not  only  

the  b inding part  33b but  a lso  the  protect ive  res in  29 to  

ho ld  the  base  end part  o f  the  brush.  Thus,  the  

advantage  o f  a l lowing the  base end part  o f  the  brush to  15 

be  more  f i rmly  bound can be  brought  about  as  descr ibed 

ear l i er .  

[0074]  

 The protect ive  res in  29 which has not  cured 

pre ferably  has a  v iscos i ty  that  i s  h igher  than a  v iscos i ty  20 

o f  the  insulat ing  sea l ing member  41 which has not  

cured.  For  example ,  the  insulat ing  sea l ing  member  41 

which has not  cured has a  v iscos i ty  o f  1 .6  Pa ·s ,  and the  

protect ive  res in  29 which has not  cured has a  v iscos i ty  

o f  30 Pa ·s .  The protect ive res in  29 which has not  cured  25 
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i s  thus understood to  have  a  much higher  

(approx imate ly  18 t imes h igher )  v iscos i ty  than the  

insulat ing  sea l ing  member  41 which has  not  cured.  

[0075]  

 Wi th the  ar rangement ,  the  v iscos i ty  o f  the  5 

protect ive  res in  29 which has  not  cured is  h igher  than 

the  v iscos i ty  o f  the  insulat ing  sea l ing member  41 which  

has not  cured .  This  makes i t  poss ib le  to  prevent  even 

the  protect ive res in  29 which has not  cured f rom rapid ly  

permeat ing  into  the  upper  part  o f  the  brush by  a  10 

capi l lary  force .  

[0076]  

 Spec i f i ca l ly ,  the  protect ive  res in 29 can be  

prevented f rom permeat ing  into  the  upper  part  o f  the  

brush by  a  capi l lary  force  dur ing  a  s tep o f  forming the  15 

protect ive  res in  29  (a  th i rd  s tep (descr ibed la ter ) ,  e .g . ,  a  

s tep o f  causing cur ing  o f  the  protect ive res in  29  by  

i r rad iat ing  a  res in  mater ia l  o f  the  protect ive  res in  29 

wi th  u l t rav io le t  rays ) .  This  makes i t  poss ib le  to  more  

re l iab ly  prevent  a  decrease  in  i on generat ing  capabi l i ty  20 

o f  the  d ischarge  e lec trode  21.  

[0077]  

 S ince  the  v iscos i ty  o f  the  protec t ive  res in  29 which 

has not  cured is  h igher than the  v iscos i ty  o f  the  

insulat ing  sea l ing  member 41 which has not  cured,  even 25 
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in  a case  where  the protect ive  res in  29 which has not  

cured permeates  f rom the  brush base  end sur face  25 t ,  

permeat ion o f  the  protect ive  res in  29 f rom the  brush  

base  end sur face  25 t  is  s low.  This  makes i t  easy  for  the  

protect ive  res in  29 to  cure  in  the  base  end part  o f  the  5 

brush and stop permeat ing .  Thus,  s ince the  pro tect ive  

res in  29 does  not  permeate  into  the  upper  par t  o f  the  

brush,  i t  i s  poss ib le  to  prevent  a  decrease  in  ion  

generat ing  capabi l i ty  o f  the  d ischarge  e lec trode .  

[0078]  10 

 Note  that  a  method for  manufactur ing  the  ion 

generat ing  dev ice  1  o f  Embodiment  1  can be  expressed 

as  be low. Spec i f i ca l ly ,  the method inc ludes  the  s teps  o f :  

a )  prov id ing  the  d ischarge  e lectrode  21 wi th the  

protect ive  res in  29 (a  f i rs t  s tep ) ;  b )  a f ter  the  s tep a ) ,  15 

vacuum defoaming a  res in  mater ia l  wi th  which  to  sea l  

the  base  end part  o f  the  mount ing  part  33a ( the  second 

step ) ;  and c )  fo rming the  insulat ing  sea l ing  member  41 

by  causing the  res in  mater ia l  which has been vacuum 

defoamed to  cure  ( the  th i rd  s tep ) .  20 

[0079]  

 As  descr ibed ear l ier ,  in  a  case  where  the 

protect ive res in  29 is  formed in  advance in  the  f i rs t  s tep 

(e .g . ,  the  s tep o f  i r rad iat ing  the  protect ive  res in 29 

which has not  cured wi th u l t rav io le t  rays ) ,  even the  25 



- 35 - 

16054/PCT 

res in  mater ia l  which is  scat tered dur ing  the  second step  

can be  prevented f rom adher ing  to  the  brush base  end 

sur face  25t .  

[0080]  

 Thus,  the  insulat ing sea l ing  member 41 which has 5 

a  h igh qual i ty  ( i s  exce l lent  in  insulat ion per formance )  

can be  formed in  the  th i rd  s tep wi thout  per formance 

degradat ion o f  the  ion generat ing  dev ice .  The method 

descr ibed ear l i er  thus makes i t  poss ib le  to  manufacture  

the  ion generat ing  dev ice  1  wi thout  per formance 10 

degradat ion o f  the  ion generat ing  dev ice  1 .  

[0081]  

 [Var iat ion ]  

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

example ,  a  case  where the  protect ive  p lates  51 and 52  15 

are juxtaposed to  each other whi le  the d ischarge  

e lec trodes  21 and 22 are  sandwiched therebetween in  

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

substrate 14.  Note ,  however ,  that  Embodiment  1  is  not  

l imi ted  to  th is .  20 

[0082]  

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

prov ided that  the  protect ive  p late  is  prov ided at  a  

locat ion and a  he ight  that  a l low the  e l ectr ica l ly  

conduct ive  members  25 and the  e lectr ica l ly  conduct ive  25 
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members  26 to  be  prevented f rom direct ly  contact ing  the  

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

dev ice  1 ,  even in  a case  where  the  ion generat ing  dev ice  

1  is ,  for  example ,  over turned.  

[0083]  5 

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

example ,  a  case  where  the  ion generat ing  e lement  

substrate  14 is  prov ided in  the  rear  part  o f  the  case  10.  

Note ,  however ,  that  the  ion generat ing  e lement 

substrate  14 can a lso  be  prov ided in  the  f ront  part  or  a  10 

centra l  part  o f  the  case  10.  

[0084]  

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

generated by  the  d ischarge  e lec trodes  21 and 22 even in  

a  case where  the  induct ion e lectrodes  23 and 24,  which 15 

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

that  use  o f  the  induct ion e lectrodes  23 and 24 is  

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

e lectrodes 23 and 24 causes a  further  increas e in  ( i )  

e lec tr ic  f i e ld  intens i ty  o f  the  d ischarge  e lec trodes  21  20 

and 22 and ( i i )  amount  o f  generat ion o f  ions  than non -

use  o f  the  induct ion e lectrodes  23 and 24.  

[0085]  

 [Embodiment  2 ]  
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 Embodiment  2  o f  the  present  invent ion is  

descr ibed be low wi th re ference  to F ig .  5  and F ig .  6 .  

Embodiment  2  descr ibes  po ints  o f  d i f f erence  f rom 

Embodiment  1 .  Note  that  for  convenience ,  members  

hav ing funct ions ident ica l  to  those  o f  the  respect ive  5 

members  descr ibed in  Embodiment  1  are  g iven 

respect ive  ident ica l  re ference  numerals ,  and a  

descr ipt ion o f  those  members  is  omit ted .  

[0086]  

 F ig .  5  is  a  perspect ive  v iew schemat ica l ly  10 

i l lustrat ing  an arrangement  o f  an ion generat ing  dev ice  

2  o f  Embodiment  2 .  F ig .  6  is  a  f ront  v iew,  a p lan v iew,  

and a  s ide  v iew each schemat ica l ly  i l lust rat ing  the  

arrangement  o f  the  ion generat ing  dev ice  2 .  

[0087]  15 

 The ion  generat ing  dev ice  2  is  arranged as  in  the  

case  o f  the  ion generat ing dev ice  1 in  accordance with  

Embodiment  1  except  ( i )  that  in  Embodiment  2 ,  

protect ive p lates  61 and 62 (protruding members )  for  

protect ing  d ischarge  e lec trodes  21 and 22,  instead o f  20 

the  protect ive  p lates  51 and 52,  are  juxtaposed to  each  

other  whi le  the  d ischarge e lectrodes  21 and 22 are  

sandwiched therebetween in  a  shorter  s ide  d i rect ion o f  

an ion generat ing  e lement  sub strate  14 ( i . e . ,  a  d i rect ion 

para l le l  to  a  short  s ide 14b o f  the  ion generat ing  25 
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e lement  substrate  14 ) ,  which shorter  s ide  d i rect ion is  

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

e lec trodes  21 and 22 are  arranged,  and mount ing  parts  

33a and 34a of  the d ischarge  e lectrodes 21 and 22 tend 

to  lean in  a d i rect ion d i f ferent  f rom a d i rect ion in  which  5 

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 wi th a  recess  90 instead o f  the  

external  connect ion substrate  11,  and the  recess  90 is  

prov ided wi th  a  p lura l i ty  o f  connect ion terminals  91.10 

[0088]  

 The protect ive  p lates  61 and 62 have  a  he ight  

whose  maximum value  is  greater  than a  he ight  o f  the  

d ischarge  e lec trodes  21 and 22.  The protect ive  p lates  61 

and 62 ver t ica l ly  protrude,  on an insulat ing  sea l ing  15 

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

integra l ly  molded wi th the  l id  15,  so  as  to  fur ther  

protrude f rom a surface  o f  the  ion generat ing  e lement  

substrate  14 than t ip  parts  31 and 32 o f  the  d ischarge  

e lec trodes  21 and 22.20 

[0089]  

 Wi th the arrangement ,  a lso  accord ing to  

Embodiment  2 ,  even in  a  case  where  the  ion generat ing  

dev ice  2  is ,  fo r  example ,  over turned,  the  d ischarge 

e lec trodes  21 and 22 can be  prevented f rom direct ly  25 
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contact ing  an object ,  prov ided on an outs ide o f  the  ion 

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

d ischarge  e lec trodes  21 and 22 can be  prevented f rom,  

for  example ,  be ing  broken by  the  contact .  

[0090]  5 

 Note  here  that  the  he ight  o f  the  p rotect ive  p la tes  

61 and 62 re fers  to a  ver t ica l  l ength,  i . e . ,  a  he ight  f rom 

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

upper  sur face o f  the protect ive  p late 61 as we l l  as a  

he ight  f rom the  sur face  o f  the  insulat ing  sea l ing  10 

member  41 to  an upper  su r face  o f  the  protect ive  p late  

62.  Note  a lso  that  the  upper  sur faces  o f  the  protect ive  

p lates  61 and 62 spec i f i ca l ly  re fer  to  upper  sur faces  o f  

beam parts  71 and 81 (descr ibed la ter ) .  

[0091]  15 

 A lso accord ing to  Embodiment  2 ,  the  he ight o f  the  

protect ive  p lates  61 and 62  is  no t  part icu lar ly  l imi ted  as  

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

that  the protect ive  p lates 61 and 62 further  protrude  

f rom the sur face  o f  the  ion generat ing  e lement  substrate  20 

14 than the  t ip  parts  31 and 32 o f  the  d ischa rge 

e lec trodes  21 and 22.

[0092]  

 Note ,  however ,  that  the protect ive  p lates 61 and  

62 which have  a  greater  he ight  make the  ion generat ing  25 
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dev ice  2  larger  in  s ize  accord ing ly .  Thus,  the  protect ive  

p lates  61 and 62 des i rably  have  a  he ight  that  is  great  

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

prevented f rom direct ly  contact ing  the  ob ject ,  prov ided 

on the  outs ide  o f  the  ion generat ing  dev ice  2 ,  such as  5 

the  p lac ing  base  in a  case where  the ion generat ing  

dev ice  2  is ,  for  example ,  over turned.  

[0093]  

 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  10 

the  protect ive  p lates  61 and 62 is  des i rably  s l ight ly  

greater  than a  he ight  f rom the  sur face  of  the  insulat ing 

sea l ing  member  41 to  t ips  o f  the  t ip  parts  31 and 32 

( i . e . ,  a  maximum value  o f  a  he ight  f rom the  sur face  o f  

the  insulat ing  sea l ing  member  41 to  t ips  25a and 26a o f  15 

e lectr ica l ly  conduct ive  members  25 and e lectr ica l ly  

conduct ive members 26)  in the  d ischarge e lectrodes 21  

and 22.  

[0094]  

 In  order that  a  d is tance  between (a )  the  d ischarge  20 

e lectrode  21 or  the  d ischarge  e lec trode  22 and (b )  the  

protect ive p late  61 or  the protect ive p late  62 is  longer  

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

e lec trodes 21 and 22,  the  protect ive p lates  61 and 62 
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are  prov ided so  as  to  face  each other  whi le  be ing  spaced  

f rom each other .

[0095]  

 Spec i f i ca l ly ,  the  protect ive  p lates  61 and 62 are  

ad jacent  to  each other  so  that  a  d is tance  therebetween 5 

is  not  less than two t imes longer than the length o f  the  

t ip  parts  31 and 32 o f  the  d ischarge  e lectrodes  21 and 

22.  Thus,  a lso  accord ing to  Embodiment 2 ,  even in  a  

case  where  the  e lec tr ica l ly  conduct ive  members  25 or  

the  e lectr ica l ly  conduct ive  member s  26 repe l  each other  10 

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

e lec tr ica l ly  conduct ive members  25 or  the e lec tr ica l ly  

conduct ive  members  26 lean at  any angle ,  the  

e lec tr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

conduct ive  members  26 do not  d i rect ly  contact  the 15 

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

prevent  occurrence  o f  a  l eakage .

[0096]  

 For  example ,  the  t ip  parts  31 and 32 i l lustrated in  

each o f  F ig .  5  and F ig .  6  may decrease  in  amount  o f  20 

e lectr ic  d ischarge  due to  adhes ion o f ,  for  example ,  a  

dust  to the  e lec tr ica l ly  conduct ive  members 25 and the  

e lectr ica l ly  conduct ive members  26 which adhes ion is  

caused by  s tat ic  e lectr ic i ty  generated by  e lectr ic  

d ischarge .  Thus,  there is  a  case where  the  ion 25 
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generat ing  dev ice  2  which is  prov ided in  an e lectr ica l  

apparatus  is  removed by a  user  so that  c leaning is  

carr ied  out  for  removing ,  for  example ,  a  dust  f rom the  

e lectr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

conduct ive  members  26 o f  the  t ip  parts  31 and 32.5 

[0097]  

 Note  here that  an upper l imi t  o f  the  d is tance  

between the  protect ive  p lates  61 and  62 is  not  

part icu lar ly  l imi ted  prov ided that  the  d is tance  is  not  

less  than two t imes longer  than the length o f  the t ip  10 

parts  31 and 32  o f  the  d ischarge  e lectrodes  21 and 22.  

Note ,  however ,  that  the  dis tance  between the  protect ive  

p lates  61 and 62 is  des i r ably  set  a t  a  d is tance  that  

prevents  a  f inger  o f  the  user  f rom touching the  

e lec tr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  15 

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

makes i t  poss ib le  to prevent  a  f inger  o f  the  user  f rom 

touching the e lec tr ica l ly  conduct ive  members 25 and the  

e lectr ica l ly  conduct ive  members  26 o f  the  t ip  parts  31 

and 32.20 

[0098]  

 The protect ive  p lates  61 and 62 are  each formed 

l ike g lasses .  Spec i f i ca l ly ,  the  protect ive p late  61 has a  

beam part  71 that  is  made o f  a  hor izo nta l ly  long p late  

para l le l  to  the  surface  o f  the  ion generat ing  e lement  25 
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substrate 14,  support  parts  72 and 73 that  are  supports  

for  support ing  both ends o f  the  beam part  71,  and a  

support  part  74 that  i s  a  support  for  support ing  a 

centra l  part  o f  the  beam part  71.

[0099]  5 

 A  space  between the  support  parts  72 and 74,  

which are  adjacent  to  each other ,  and a  space  between 

the  support  parts  74 and 73,  which are adjacent  to each  

other ,  are  opened.  Thus,  the  protect ive  p late  61 i s  

prov ided wi th  two openings  61a and 61b.  10 

[0100]  

 As in  the case  o f  the protect ive p late  61,  the  

protect ive p late  62 has a  beam part  81 that  i s  made o f  a  

hor izonta l ly  long p late  para l le l  to  the  sur face  o f  the  ion 

generat ing  e lement  substrate  14,  support  parts  82 and 15 

83 that  are supports fo r  support ing both ends o f  the  

beam part  81,  and a  support  part  84 that  is  a  support  

for  support ing  a  centra l  part  o f  the  beam part  81.

 A  space  between the  support  parts  82 and 84,  20 

which are  adjacent  to  each other ,  and a  space  between 

the  support  parts  84 and 83,  which are adjacent  to each  

other ,  are  opened.  Thus,  the  protect ive  p late  62 i s  

prov ided wi th  two openings  62a and 62b.  



- 44 - 

16054/PCT 

[0102]  

 The support  par ts  72 and 73 pro trude at  both ends 

o f  the  ion generat ing e lement  substrate 14 in  a  longer  

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

14 so  as  to  face each other .  The support  part  74 5 

protrudes  in a  centra l  part  o f  the  ion generat ing  e lement  

substrate  14 in  the longer  s ide  d i rect ion o f  the ion  

generat ing  e lement  substrate  14 so  as  to  face  each  o f  

the  support  parts  72 and 73.

[0103]  10 

 As  in the  case  o f  the support  parts  72 and 73,  the  

support  parts  82 and 83 protrude at  both ends o f  the  

ion generat ing  e lement  substrate  14 in  a  longer  s ide  

d i rect ion o f  the  ion generat ing  e lement  substrate  14 so  

as  to  face  each other .  The support  part  84 prot rudes  in  15 

a  centra l  part  o f  the  ion generat ing  e lement  substrate  

14 in the  longer  s ide d i rect ion o f  the  ion generat ing  

e lement  substrate  14 so  as  to  face  each o f  the  support  

parts  82 and 83.

[0104]  20 

 With the  arrangement ,  the  beam parts  71 and 81  

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

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

a  br idge  to connect  one end to  the  other end o f  the  ion  
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generat ing  e lement  substrate  14 in  the  longer  s ide  

d i rect ion o f  the  ion generat ing  e lement  substrate  14.  

[0105]  

 When the  d ischarge  e lectrodes  21 and 22 are  seen 

through protect ive  p lates  61 and 62 ( i . e . ,  when the  ion 5 

generat ing  dev ice  2  is  seen f rom a d i rect ion para l le l  to  a 

s ide  10a o f  the  case 10) ,  the d ischarge  e lec trode  21 is  

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

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

and 61a.10 

[0106]  

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

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

gas ,  by  which ions  generated by  the  d ischarge  e lec trodes  

21 and 22 o f  the  ion generat ing  dev ice 2  are  carr ied ,  to  15 

pass .  

[0107]  

 Accord ing  to  the  examples  shown in  F ig .  5  and  F ig .  

6 ,  the protect ive  p lates 61 and 62 are  prov ided at  a  

he ight  that  causes  the  t ips  o f  the  t ip  parts  31 and 32 o f  20 

the  d ischarge  e lectrodes  21 and 22 ( i . e . ,  the  t ips  o f  the  

e lec tr ica l ly  conduct ive  members  25 and the  e lectr ica l ly  

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

71 and 81.  
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[0108]  

 Note ,  however ,  that  the  he ight  o f  the  protect ive  

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

insulat ing  sea l ing  member  41 to  upper  surfaces  o f  the  

beam parts  71 and 81)  only  needs to  be  set  a t  a  he ight  5 

greater  than the  height  f rom the  sur face  of  the  

insulat ing  sea l ing  member  41 to  the  t ips  25a and 26a o f  

the  e lectr ica l ly  conduct ive  member s 25 and the  

e lectr ica l ly  conduct ive  members  26.  The protect ive  

p lates  61 and 62 can a lso  be  prov ided at  a  he ight  that  10 

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

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

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

the  openings  62b and 61a.

[0109]  15 

 Accord ing  to  Embodiment  2 ,  as  descr ibed ear l i er ,  

s ince at  l east  a  part  o f  the  d ischarge e lectrode  21 is  

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

part  o f  the  d ischarge  e lectrode  22 is  seen through the  

openings  62b and 61a,  the  protect ive  p lates  61 and 62 20 

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

re leas ing  ions ,  so  that  the  ions  can be  sat is factor i ly  

re leased.

[0110]  

 Accord ing to Embodiment  2 ,  the  mount ing parts  25 
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33a and 34a,  which are  p late - l ike ,  are  mounted on the  

ion generat ing  e lement  substrate  14 so  that  a  d i rect ion  

normal  to  p late  sur faces  o f  the  mount ing  parts  33a and 

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

i s  easy for  the  e lec tr ica l ly  conduct ive  members  25 and  5 

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

d i rect ion in  which the  mount ing  parts  33a and 34a,  

which are  sheet  meta l ,  have  a  smal l  th ickness ,  whereas  

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

and the  e lectr ica l ly  conduct ive  members  26 to  lean in  a 10 

d i rect ion in  which the  mount ing  parts  33a and 34a,  

which are  sheet  meta l ,  have  a  great  th ickness .  

[0111]  

 Thus,  i t  i s  easy  for  the  d ischarge  e lectrodes  21 

and 22 to  lean in  the  r ight  and le f t  d i rect ion,  whereas  i t  15 

is  d i f f i cu l t  for  the  d ischarge  e lectrodes  21 and 22 to  

lean in  a  f ront  and rear  d i rec t ion.  This  prevents  the  

protect ive  p lates  61 and 62,  which are  prov ided in  the 

f ront  and rear  d i rect ion o f  the  d ischarge  e lectrodes  2 1  

and 22,  f rom be ing in  prox imity to  the  e lectr ica l ly  20 

conduct ive  members  25 and the  e lectr ica l ly  conduct ive  

members  26 of  the  d ischarge e lectrodes  21 and 22,  so  

that  a  leakage  can be  e f fec t ive ly  prevented.  

[0112]  

 In other  words,  the  p late - l ike mount ing parts  33a 25 
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and 34a o f  the d ischarge  e lectrodes 21 and 22 are  

des i rab ly  mounted on the  ion generat ing  e lement  

substrate  14 so  that  the protect ive  p lates 61 and 62 are  

absent  in  the  d i rect ion normal  to  the  p late  sur faces  o f  

the  mount ing  parts  33a and 34a.  5 

[0113]  

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

62 are  prov ided  so  as  to  be  ad jacent  to  the  d ischarge  

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

short  s ide 14b o f  the ion generat ing  e lement  substrate  10 

14 as i l lustrated in F ig .  5 and F ig .  6 ,  the  protect ive  

p lates  61 and 62 are  not  in  prox imity  to  the  e lec tr ica l ly  

conduct ive  members  25 and the  e lectr ica l ly  conduct ive  

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

prevented.  15 

[0114]  

 I t  i s  a  matter  o f  course  that  Embodiment  2  can 

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

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

[0115]  20 

 [Embodiment  3 ]  

 Embodiment  3  o f  the  present  invent ion is  

descr ibed wi th  re ference  to  F ig .  7  and F ig .  8 .  

Embodiment  3  descr ibes  an e lectr ica l  apparatus  

inc luding an ion generat ing  dev ice .  F ig .  7  is  a  p lan v iew 25 
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showing an example  o f  an arrangement  o f  an ins ide  o f  

an e lectr ica l  apparatus 100 o f  Embodiment  3 .  F i rs t ,  an  

arrangement  o f  the  e lec tr ica l  apparatus  100 is  descr ibed 

wi th  re ference  to  F ig .  7 .  

[0116]  5 

 Note  that  the  fo l lowing descr ipt ion takes ,  as  an  

example ,  a  case  where an ion generat ing dev ice  1 o f  

Embodiment  1  i s  used as  the  ion generat ing  dev ice .  Note ,  

however ,  that  instead o f  the  case  where  the ion  

generat ing  dev ice  1  is  used as  the  ion generat ing  dev ice ,  10 

a  case where  an ion generat ing  dev ice  2 o f  Embodiment  

2  is  used as  the  ion generat ing  dev ice  can a lso  be  taken 

as  the  example .

[0117]  

 As  i l lustrated in  F ig .  7 ,  the e lec tr ica l  apparatus  15 

100 has  a  cas ing  101 for  a  fan  (here inaf ter  re f erred to  

as  a  " fan cas ing  101" )  part  o f  which is  prov ided wi th the  

ion generat ing dev ice  1 ,  the  fan cas ing 101 const i tut ing  

an a i r  f low path 102,  which is  a  path through which to  

guide ,  to  an outs ide  o f  the  ion generat ing  dev ice  1 ,  ions  20 

generated by  the  ion generat ing  dev ice  1 .

[0118]  

 Thus,  in  the  a i r  f low path 102,  the  ion generat ing  

dev ice  1 and an a i r  sending dev ice  103 for  sending gas ,  

by  which the  ions  generated by  the  ion generat ing  dev ice  25 
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1 are  carr ied ,  a re  prov ided.  The  ion generat ing  dev ice  1  

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

the  a i r  sending dev ice  103 s ends a i r .  Note  that  the a i r  

sending dev ice  103 can be  a  s i rocco  fan,  a  cross f low fan,  

or  another  fan.  5 

[0119]  

 The ion generat ing  dev ice 1  can be integra l ly  

incorporated into  the  e lec tr ica l  apparatus  100 or  can be 

prov ided so  as  to  be  detachable  and at tachable  wi th  

respect  to  the  e lec tr ica l  apparatus  100.  The ion  10 

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

detachable  and at tachable  wi th  respect  to  the  e lec tr ica l  

apparatus  100 a l lows the  ion generat ing dev ice  1 to  be  

rep laced and c leaned.  This  fac i l i ta tes  maintenance  o f  

the  e lec tr ica l  apparatus  100.  15 

[0120]  

 The e lectr ica l  apparatus 100 is  not  part icular ly  

l imi ted  in  type  and can be ,  for  example ,  an ion  

generator ,  an a i r  condi t ioner ,  a  dehumidi f i cat ion  

machine ,  a  humidi f i er ,  an a i r  c leaner ,  a  fan heater ,  or  20 

another  apparatus .  The e lectr ica l  apparatus  100 can be  

an e lectr ica l  apparatus for  use in  a house or  an 

e lectr ica l  apparatus  for  automot ive  use .  The e lectr ica l  

apparatus  100 is  sui tab ly  used to  condi t ion a i r  in ,  for  
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example ,  a  house ,  a  room of  a  bui ld ing ,  a  hospi ta l  room,  

a  vehic le ,  an a i rp lane,  or  a  vesse l .  

[0121]  

 As  descr ibed ear l ier ,  a  mount ing  part  33a can  be 

formed so  as  to  be  p late - l ike .  In  a  case  where  the  5 

mount ing  part  33a is  p late- l ike ,  an or ientat ion o f  a  

p late  sur face  o f  the  mount ing  part  33a,  which is  p late -

l ike ,  i s  pre ferably  set  in  v iew o f  an a i r  sending d i rect ion 

in  the  e lec tr ica l  apparatus  100.  

[0122]  10 

 The fo l lowing descr ipt ion d iscusses ,  wi th  re ference  

to F ig .  8 ,  a  re lat ionship between (a )  the a i r  sending  

d i rect ion in  the  e lec tr ica l  apparatus  100 and (b )  the  

or ientat ion o f  the  p late  sur face  o f  the  mount ing  part  

33a.  (a )  o f  F ig .  8  is  a  v iew showing the  re lat ionship  15 

between (a )  the  a i r  sending d i rect ion in  the  e lec tr ica l  

apparatus  100 and (b )  the  or ientat ion o f  the  p late 

sur face  o f  the  mount ing  part  33a.  

[0123]  

 (a )  o f  F ig .  8  shows a d ischarge  e lectrode  21 as  an 20 

example  o f  a  d ischarge  e lec trode .  Note ,  however ,  that  

the  fo l lowing descr ipt ion a lso  appl ies  to  a  d ischarge  

e lec trode  22.  (b )  o f  F ig .  8  is  an enlarged perspect ive  

v iew o f  the  d ischarge  e lectrode 21 and i ts  v ic in i ty  o f  (a )  

o f  F ig .  8 .  25 
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[0124]  

 Assume here that  in F ig .  8 ,  a  d i rect ion in which  

gas  by  which ions are  carr ied  is  sent  so  that  the  ions 

are  re leased to  an outs id e  o f  the  e lectr ica l  apparatus 

100 is  re ferred to as  the a i r  sending d i rect ion.  As  5 

i l lustrated in  F ig .  8 ,  the  ion generat ing  dev ice  1  is  

pre ferably  prov ided in  the  e lec tr ica l  apparatus  100 so  

that  the p late  sur face o f  the  mount ing part  33a is  

para l le l  to  the  a i r  sending d i rect ion.  

[0125]  10 

 This  is  because the  plate  sur face  o f  the  mount ing  

part  33a which p late  sur face  is  para l le l  to  the  a i r  

sending d i rect ion a l lows a  reduct ion in  area  o f  a  sur face  

o f  the mount ing  part  33a which sur face  is  exposed to 

sent  a i r .  The ar rangement  makes i t  poss ib le  to prevent  15 

the  mount ing part  33a f rom be ing a  h indrance to  

sending o f  a i r .  Thus,  e f f i c ient  sending o f  a i r  can be  

achieved in  the  e lec tr ica l  apparatus  100.  

[0126]  

 The mount ing  part  33a,  which is  p late - l ike ,  can 20 

have  a  grea ter  mechanica l  s t rength than a  mount ing  

part  that  is  formed in  a shape o f  a  p ipe whose  d iameter  

is  smal l  (which is  long and narrow) .  Thus,  even the  

mount ing  part  33a to  which an external  force  is  appl ied  

is  l ess  l ike ly  to  be  de formed (e .g . ,  bent )  or  be  broken.  25 
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[0127]  

 [Var iat ion ]  

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

example ,  a  case  where  the  e lec tr ica l  apparatus  100 

inc ludes  the  a i r  sending dev ice  103.  Note ,  however ,  that  5 

the  ai r  sending dev ice 103 is  dispensable .  For  example ,  

the  ions generated by  the  ion generat ing dev ice  1 can  

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

apparatus  100 by ,  for  example ,  thermal  convect ion .  

[0128]  10 

 [Recap]  

 An ion generat ing  dev ice (1 )  in  accordance wi th  

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

e lec trode  (d ischarge  e lec trode  21,  for  example )  for  

generat ing  ions  by  e lectr ic  d ischarge ,  the  d ischarge 15 

e lectrode  hav ing  ( i )  a  mount ing  part  (mount ing  part  33a,  

for  example )  for  mount ing  the  d ischarge  e lectrode  on the 

ion generat ing dev ice  and ( i i )  a  brush part  inc luding  a  

p lura l i ty  o f  l inear  e lec tr ica l ly  conduct ive members  

(e lec tr ica l ly  conduct ive  members  25,  for  example ) ,  and 20 

the  mount ing  part  b inding a  base  end part  o f  the  brush  

part  so  as  to  ho ld  the  base  end part ,  the  ion generat ing  

dev ice  fur ther  inc luding:  a  f i rs t  res in  ( insulat ing sea l ing  

member  41)  wi th  which to  sea l  the  base  end part  o f  the  

mount ing  part ;  and a  second res in  (protect ive res in  29)  25 
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with which to  cover  at  l east  a  base  end sur face  (brush 

base  end sur face  25t )  o f  the  brush part .  

[0129]  

 As  descr ibed ear l ier ,  the  l inear  e lec tr ica l ly  

conduct ive  members  each have  an extremely  smal l  5 

outs ide d iameter .  In  other  words,  the  e lec tr ica l ly  

conduct ive  members  are  each shaped to  be  extremely 

long and narrow.  Thus,  in  a case  where a  l iquid  adheres  

to  the  base  end  part  o f  the  brush part ,  in  which base  

end part  the  p lura l i ty  o f  l inear  e lec tr ica l ly  conduct ive 10 

members  are  bound together ,  a  cons iderable  capi l lary  

force  is  generated between the  respect ive  e lec tr ica l ly  

conduct ive  members ,  so that  the  l iquid pe rmeates  into  

an upper  part  o f  the  brush part  by  the  capi l lary  force .  

[0130]  15 

 As  descr ibed ear l ier ,  a  res in  mater ia l  (a  mater ia l  

o f  the  f i rs t  res in )  may be  scat tered dur ing  format ion o f  

the f i rs t  res in .  Such a  case may occur  in a  case where  

the res in  mater i a l  i s  vacuum defoamed so  that  the f i rs t  

res in  has a bet ter  qual i ty .  Then,  in  a case  where  the  20 

res in  mater ia l  which has adhered to the  e lec tr ica l ly  

conduct ive  members  cures ,  the  l inear  e lec tr ica l ly  

conduct ive  members  are  prevented f rom spreading.  This  

reduces  ion generat ing  capabi l i ty  o f  the d ischarge  

e lec trode .  25 
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[0131]  

 Note ,  however ,  wi th the  arrangement ,  a  b inding 

part  i s  prov ided wi th the  second res in wi th  which to  

cover  at  l east  the  base  end sur face  o f  the  brush part .  

Thus,  even the  res in  mater ia l  which is  scat tered can be  5 

prevented f rom adher ing  to  the  base  end sur face  o f  the  

brush part .  Th is  a l lows an ion generat ing dev ice  in  

accordance wi th  an aspect  o f  the  present  invent ion to  

y ie ld  an e f fect  o f  reducing a  r isk  o f  per formance 

degradat ion caused to the  ion generat ing  device  which is  10 

be ing  produced.  

[0132]  

 In  Aspect  2  o f  the  present invent ion ,  the  ion  

generat ing  dev ice  is  pre ferably  arranged such that  in  

Aspect  1  o f  the  present  invent ion,  the  second res in  15 

which has not  cured has a  v iscos i ty  that  is  h igh er  than 

a  v iscos i ty  o f  the  f i rs t  res in  which has  not  cured.  

[0133]  

 Wi th the  arrangement ,  the  v iscos i ty  o f  the  second 

res in  which has not  cured is  h igher  than the  v iscos i ty  o f  20 

the  f i rs t  res in  which has not  cured.  Thus,  i t  i s  poss ib le  

to prevent  even the  se cond res in which has not  cured  

f rom rapid ly  permeat ing  into  the  upper  part  o f  the  

brush part  by a  capi l lary  force .  This  y ie lds  an e f fect  o f  
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more re l iab ly  prevent ing  a  decrease  in  ion generat ing  

capabi l i ty  o f  the  d ischarge  e lec trode .  

[0134]  

 In  Aspect  3  o f  the  present invent ion,  the  ion  

generat ing  dev ice  is  pre ferably  arranged such that  in  5 

Aspect  1  or  2  o f  the  present  invent ion,  permeat ion o f  the  

second res in  f rom the  base  end sur face  o f  the  brush 

part  i s  s topped in  the  base  end part  o f  the  brush part .  

[0135]  

 Wi th the  arrangement ,  even in  a  case  where  the  10 

second res in  which has not  cured permeates  f rom the 

base  end sur face  o f  the  brush part ,  the  second res in  

does not  permeate into  the upper  part  o f  the  brush  part .  

This  y ie lds  an e f fect  o f  more  re l iab ly  preve nt ing a  

decrease  in  ion generat ing  capabi l i ty  o f  the  d ischarge  15 

e lectrode .  

[0136]  

 A  method in accordance wi th  Aspect  4  o f  the  

present  invent ion for  manufactur ing  an ion generat ing  

dev ice  in  accordance wi th  any one o f  Aspects  1  through 20 

3  o f  the  present  invent ion pre ferably  inc ludes  the  s teps  

o f :  a )  prov id ing  the  d ischarge  e l ectrode  wi th  the  second 

res in ;  b )  a f ter  the s tep a ) ,  vacuum defoaming a  res in  

mater ia l  w ith  which to sea l  the  base end part  o f  the  

mount ing  part ;  and c )  forming the  f i rs t  res in  by  caus ing  25 
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the  res in  mater ia l  which has been vacuum defoamed  to  

cure .  

[0137]  

 As  descr ibed ear l ier ,  even the  res in  mater ia l  which 

is  scat tered dur ing  the  s tep b )  can be  prevented f rom 5 

adher ing  to  the  base end sur face  o f  the  brush part .  

Thus,  the  arrangement y ie lds  a n e f fect  o f  manufactur ing  

an ion generat ing  device  wi thout  degrading per formance 

o f  the  ion generat ing  dev ice .  

[0138]  10 

 An e lectr ica l  apparatus (100)  in  accordance wi th  

Aspect  5  o f  the  present  invent ion pre ferably  inc ludes :  

an ion generat ing  dev ice in  accor dance wi th any one o f  

Aspects  1  through 3  o f  the  present  invent ion.  

[0139]  15 

 The arrangement  y ie lds  an e f fect  o f  achiev ing  an 

e lectr ica l  apparatus  inc luding  an ion generat ing  dev ice  

in  accordance  wi th  an aspect  o f  the  present  invent ion.  

[0140]  

 In  Aspect  6  o f  the  present  invent ion,  t he  e lectr ica l  20 

apparatus is  pre ferably  arranged such that  in  Aspect  5  

o f  the  present  invent ion,  the  mount ing  part  i s  p late - l ike ,  

and the ion generat ing  dev ice  is  prov ided so  that  a p late  

sur face  o f  the  mount ing  part  i s  paral le l  to  an a i r  

sending d i rect ion,  which is  a  d i rect ion in  which gas  by  25 
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which ions are  carr ied is  sent  so that  the ions are  

re leased to  an outs ide  o f  the  e lec tr ica l  apparatus .  

[0141]  

 The arrangement  al lows a reduct ion in  area o f  a  

sur face  o f  the  p late - l ike  mount ing  part  which sur face  is  5 

exposed to  sent  a ir .  Thus,  i t  i s  possib le  to prevent the  

p late- l ike  mount ing  part  f rom be ing  a  h indrance  to 

sending o f  a i r .  Further ,  the  p late - l ike mount ing  part  can  

have  a  greater  mechanica l  s t rength than a  mount ing  

part  that  is  f ormed in  a shape o f  a  p ipe whose  d iameter  10 

is  smal l  (which is  long and  narrow) .  That  is ,  the  

arrangement  y ie lds  an e f fec t  o f  ( i )  achiev ing  e f f i c ient  

sending o f  a i r  in  the e lec tr ica l  apparatus and ( i i )  

a l lowing the  mount ing part  to  have  a greater  mechanica l  

s t rength.  15 

[0142]  

 [Addi t ional  Remarks ]  

 The present  invent ion is  not  l imi ted to  the  

embodiments ,  but  can be  a l tered by  a  sk i l l ed  person in  

the  ar t  wi th in  the  scope o f  the  c la ims.  The  present  20 

invent ion also  encompasses ,  in  i ts  technica l  scope ,  any 

embodiment  der ived by  combining technica l  means 

d isc losed in  d i f f er ing  embodiments .  Further ,  i t  i s  

poss ib le  to  form a  new technica l  f eature by  combining  
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the  technica l  means d isc losed in the  respect ive  

embodiments .  

[0143]  

 [Another  express ion o f  the  present  invent ion]  

 Note  that  the  present  invent ion  can a lso  be  5 

expressed as  be low.  

[0144]  

 Spec i f i ca l ly ,  an ion generat ing  dev ice  in 

accordance  wi th  an aspect  o f  the present  invent ion  

inc ludes :  a  substrate ;  a  d ischarge  e lec trode ,  he ld  by the  10 

substrate ,  for  generat ing  ions ;  a  mold  res in  wi th  which  

to  cover  the  substrate  by  causing the  d ischarge 

e lec trode  to  pro trude,  the  d ischarge  e lectrode  inc luding:  

a  p lural i ty  o f  l inear  e lectr ica l ly  conduct ive  member s ;  

and a b inding part  for  caulk ing  the  p lura l i ty  o f  l inear  15 

e lectr ica l ly  conduct ive  members ,  the  p lura l i ty  o f  l inear 

e lec tr ica l ly  conduct ive  members  hav ing an end on a  

mold  res in  s ide  thereo f  to  which end a  res in  is  appl ied .  

 

Re ference  S igns  L is t  20 

[0145]  

 1 ,2   Ion generat ing  dev ice  

 21,22  Discharge  e lec trode  

 25,26  E lectr ica l ly  conduct ive  member  
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 25t   Brush base  end sur face  (base  end 

sur face  o f  brush part )  

 29  Protect ive  res in  (second res in )  

 33a,34a  Mount ing  part  

 41  Insulat ing  sea l ing  member  ( f i rs t  res in )  5 

 100  E lectr ica l  apparatus  
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Cla ims 

 C la im 1 

 An ion generat ing  dev ice  compr is ing :  

 a  d ischarge  e lectrode  for  generat ing  ions by  

e lectr ic  d ischarge ,  5 

 the  d ischarge  e lectrode  having ( i )  a  mount ing  part  

for  mount ing  the d ischarge  e lectrode  on the  ion 

generat ing dev ice  and ( i i )  a  brush part  inc luding a  

p lura l i ty  o f  l inear  e lec tr ica l ly  conduct ive  members ,  and 

 the  mount ing part  b inding a  base  end part  o f  the  10 

brush part  so  as  to  ho ld  the  base  end part ,  

 sa id  ion generat ing  dev ice  fur ther  compr is ing :  

 a  f i rs t  res in  wi th  which to  sea l  the  base  end part  

o f  the  mount ing  part ;  and 

 a  second res in  wi th  which to  cover  at  l east  a  base 15 

end sur face  o f  the  brush part .  

 

 C la im 2 

 The ion generat ing  dev ice  as  set  for th  in  c la im 1,  

where in  the  second res in  which has not  cured has a  20 

v iscos i ty  that  i s  h igher than a  v iscos i ty  o f  the  f i rs t  res in  

which has  not  cured.  

 

 C la im 3 
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 A  method for  manufactur ing an ion generat ing  

dev ice  rec i ted  in  c la im 1 or  2 ,  compr is ing  the  s teps  o f :  

 a )  prov id ing the  d ischarge e lectrode  with  the  

second res in ;  

 b )  a f ter  the  s tep a ) ,  vacuum defoaming a  res in  5 

mater ia l  w ith  which to sea l  the  base end part  o f  the  

mount ing  part ;  and 

 c )  forming the  f i rs t  res in  by  caus ing  the  res in  

mater ia l  which has  been vacuum defoamed to  cure .  

 10 

 C la im 4 

 An e lectr ica l  apparatus  compr is ing :  

 an ion generat ing  dev ice  rec i ted  in  c la im 1 or  2 .  

 

 C la im 5 15 

 The e lectr ica l  apparatus  as  set  for th  in  c la im 4,  

where in  the  mount ing  part  i s  p late - l ike ,  and the  ion 

generat ing  dev ice  is  prov ided so  that  a  p late  sur face  o f  

the  mount ing  part  i s  para l le l  to  an a i r  se nding d i rect ion,  

which is  a  d i rect ion in  which gas  by  which ions are  20 

carr ied  is  sent  so that  the ions are re leased to an  

outs ide  o f  the  e lec tr ica l  apparatus .  


