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©  Filter  element  for  electrostatic  air  cleaner. 
  An  insulating  ribbon  10  coated  on  both  faces  within  an 
electrically  conductive  paint  is  wound  into  a  spiral  coil  on  a 
core  11  and enclosed  by  sheath  12.  Spacers  13 areformed  by 
insulating  strips  perpendicular to  the  turns  of the  coil  whose 
ends  are  twisted through  90°  and  welded to the  margins  ofthe 
ribbon.  Electrical  contacts  to  the  two  faces  of the  ribbon  are 
formed  by  contact  strip  22  on  the  core  and  contact  strip  24  on 
the  sheath  (through  its  ends  23). 



This  i n v e n t i o n   r e l a t e s   to  a  f i l t e r   e lement   for  use  in  an 

e l e c t r o s t a t i c   a i r   c l e a n e r .   In  such  a  c l e a n e r   a i r   to  be  p u r i f i e d  

passes   through  an  i o n i z e r   and  thence  through  a  f i l t e r   e l e m e n t  

which  e l e c t r o s t a t i c a l l y   removes  charged  i m p u r i t i e s .  

In  c o n v e n t i o n a l   e l e c t r o s t a t i c   a i r   c l e a n e r s   the  f i l t e r  

e lement   must  be  removed  p e r i o d i c a l l y   for   c l e a n i n g ,   which  e n t a i l s  

the  use  of  washing  equipment   which  may  not  be  on  hand.  C l e a n i n g  

a lso   r e q u i r e s   the  time  of  an  o p e r a t i v e   and  thus  i n c r e a s e s   t h e  

e x p e n s e .  

According  to  the  p r e s e n t   i nven t ion   the re   is  p rov ided   a 

f i l t e r   e lement   for   use  in  an  e l e c t r o s t a t i c   a i r  c l e a n e r ,   t h e  

element  compr i s i ng   an  i n s u l a t i n g   suppor t   l a y e r   having  on  e a c h  

of  i t s   s ides   a  l a y e r   of  conduc t ive   m a t e r i a l ,   the  suppor t   l a y e r  

being  wound  to  form  a  coi l   with  gaps  between  the  t u r n s ,   to  a l l o w  

a i r   to  pass  th rough   the  gaps,  a x i a l l y   of  the  c o i l .  

P r e f e r a b l y   the  suppor t   layer   is  an  e l o n g a t e   band  which  i s  

wound  to  form  a  coi l   of  r equ i r ed   shape.  The  band  may  have  i n s u l -  

a t i ng   spacers   on  one  s i de ,   which  de termine   the  gap  between  s u c c -  

e s s i v e   tu rns   of  the  c o i l .   In  a  p r e f e r r e d   c o n s t r u c t i o n   e a c h  

spacer   is  formed  by  a  narrow  s t r i p   which  extends   between  t h e  

edges  of  the  band  and  l i e s   in  a  plane  p e r p e n d i c u l a r   to  the  s u r f a c e  

of  the  band,  i . e .   r a d i a l   to  the  c o i l .   The  ends  of  the  s t r i p   a r e  

t w i s t e d   through  90°  and  o f f s e t   so  t ha t   they  can  be  welded  t o  

marginal   zones  of  the  i n s u l a t i n g   band  which  are  not  covered  by  t h e  

l aye r   of  c o n d u c t i v e   m a t e r i a l .  

In  use,   the  f i l t e r   element  is  f i t t e d   in  an  e l e c t r o s t a t i c  

a i r   c l e a n e r ,   downstream  of  an  i o n i z e r .   E l e c t r i c a l   c o n t a c t s   a r e  

made  to  each  o f  t h e   l a y e r s   of  conduc t ive   m a t e r i a l .   When  the  a i r  

c l e a n e r   is  o p e r a t e d   one  acts   as  a  cathode  and  the  o ther   as  an 

anode.  Air  to  be  p u r i f i e d   is  fed  through  the  i o n i z e r ,   in  which 

impur i ty   p a r t i c l e s   are  charged ,   and  then  passes   a x i a l l y   t h r o u g h  

the  c o i l .   The  charged  p a r t i c l e s   are  a t t r a c t e d   to  and  c o l l e c t e d  

by  the  c o n d u c t i v e   l a y e r s   ac t ing   as  e l e c t r o d e s .  



The  gap  between  s u c c e s s i v e   tu rns   of  the  coi l   must  be  

s u f f i c i e n t l y   l a rge   to  p r even t   e l e c t r i c a l   d i s c h a r g e   between  t h e  

l a y e r s   of  c o n d u c t i v e   m a t e r i a l   due  to  t h e i r   d i f f e r e n c e   i n  

p o t e n t i a l .  

F i l t e r   e lements   a c c o r d i n g   to  the  i n v e n t i o n   can  be  made  and 

sold  c h e a p l y ,   as  d i s p o s a b l e   i t e m s .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   in  more  d e t a i l   with  t h e  

aid  of  an  example  i l l u s t r a t e d   in  the  accompanying  d r a w i n g s ,  

in  w h i c h  

Fig.   1  is  a  p e r s p e c t i v e   view  of  a  f i l t e r   e lement   i n  

a c c o r d a n c e   with  the  i n v e n t i o n ,  

Fig.   2  is  a  d e t a i l   of  the  tu rns   of  the  coi l   of  the  f i l t e r  

e l emen t   of  Fig.   1  showing  the  c o n s t r u c t i o n   of  the  s p a c e r s ,  

Fig.   3  is  a  view  from  one  end  of  the  f i l t e r   e lement   i n  

the  d i r e c t i o n   of  a i r   f low,   a n d  

Fig.   4  is  a  p a r t i a l   d i a m e t r i c a l   s e c t i o n   of  f i l t e r   e l e m e n t .  

The  f i l t e r   shown  in  the  drawings  is  formed  from  a  r ibbon  10 

of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   wound  into  a  coi l   on  a  c e n t r a l  

cover   11  and  su r rounded   by  an  o u t e r   sheath  12,  the  t u rns   of  t h e  

coi l   being  s e p a r a t e d   by  space r s   13.  As  seen  p a r t i c u l a r l y   in  F i g . 2  

each  face   of  the  r ibbon  IG  is  coa ted   with  a  c o n d u c t i v e   l a y e r   14 

which  s tops   sho r t   of  the  edges  of  the  ribbon  to  leave  c l e a r  

margins   15  and  16.  Each  spacer   13  c o n s i s t s   of  a  s t r i p   whose  main 

l e n g t h   17  l i e s   in  a  plane  p e r p e n d i c u l a r   to  the  s u r f a c e   of  t h e  

r ibbon   10  and  whose  ends  18  and  19  are  turned  through  90°  and 

o f f s e t   to  l i e   in  the  plane  c o n t a i n i n g   one  edge  of  the  l eng th   17 

so  t h a t   they  can  be  welded  to  the  marginal   zones  15  and  16 

r e s p e c t i v e l y .  

The  inner   face   of  the  inne rmos t   turn  of  the  coi l   is  c lamped 

a g a i n s t   the  core  11  by  an  i n s u l a t i n g   bar  20  and  clamps  21  so  t h a t  

the  c o n d u c t i v e   l a y e r   on  t h a t   face   engages  an  e l e c t r i c a l   c o n t a c t  

s t r i p   22  on  the  core .   The  o u t e r   face  of  the  ou t e r   turn   of  t h e  

co i l   is  f r ee   of  space r s   and  i t s   conduc t i ve   l a y e r   is  engaged  by  t h e  

ends  23  of  an  e l e c t r i c a l l y - c o n d u c t i v e   r e s i l i e n t   metal  s t r i p   24 .  



The  ou te r   sheath   12  is  formed  of  a  tube  of  c a rdboa rd .   The  mid-  

reg ion   of  the  c o n t a c t   s t r i p   24  is  on  the  o u t s i d e   of  the  s h e a t h  

with  t h e  e n d s   pass ing   through  s l o t s   to  the  ins ide   of  the  s h e a t h .  

The  c e n t r a l   core  11  c o n s i s t s   of  a  c a r d b o a r d   c y l i n d e r   25  w i t h  

end  caps  26  and  27.  The  core  11  and  the  sheath  12  are  h e l d  

t o g e t h e r   by  six  rods  29  on  one  end  of  the  f i l t e r   element  a n d  

six  s i m i l a r   rods  30  on  the  o t h e r   end.  An  e l e c t r i c a l   t e r m i n a l  

28  on  the  end  cap  26  is  connec ted   to  the  c o n t a c t   s t r i p   22 .  

In  the  p r e f e r r e d   c o n s t r u c t i o n   the  coi l   is  formed  from  a 

r ibbon   of  p o l y v i n y l c h l o r i d e   (PVC)  15  meters   long  and 9u  mm 

wide  coa ted   on  each  side  with  a  c o n d u c t i v e   g r a p h i t e   pa in t   o v e r  

80  mm  of  i t s   wid th ,   l eav ing   marginal   zones  of  5  mm  width  a t  

each  edge.  The  spacers   are  a lso   formed  of  PVC  s t r i p   which  i s  

4  mm  wide  and  each  spacer   has  i t s   ends  formed  by  cold  c r i m p i n g  

to  l i e   in  a  plane  p e r p e n d i c u l a r   to  the  main  length   of  the  s t r i p  

and  a l i g n e d   with  one  edge  t h e r e o f .   These  ends  are  welded  to  t h e  

marginal   zones  of  the  r ibbon.   The  d i s t a n c e   along  the  r i b b o n  

between  space r s   is  c o n v e n i e n t l y   about  35  mm. 

The  two  metal  con t ac t s   24  and  28  of  the  f i l t e r   e l e m e n t  

engage  r e s p e c t i v e   supply  c o n t a c t s   when  the  f i l t e r   element  i s  

f i t t e d   into  an  a i r   c l e a n e r .   Each  supply   c o n t a c t   is  d e p r e s s e d  

a g a i n s t   a  spr ing   bias  when  the  f i l t e r   e lement   is  f i t t e d .   L e a f  

s p r i n g s   may  c o n v e n i e n t l y   be  u s e d .  

When  the  a i r   c l eane r   is  swi tched   on,  a i r   is  passed  t h r o u g h  

a  c o n v e n t i o n a l   i o n i z e r   o p e r a t i n g   at  a  v o l t a g e   of  about  7kV,  and 

thence   a x i a l l y   through  a  f i l t e r   e l e m e n t .   The  p o t e n t i a l   d i f f e r e n c e  

between  the  anode  and  the  cathode  of  the  f i l t e r   element  is  a b o u t  

3.5kV.  Charged  impur i ty   p a r t i c l e s   c o l l e c t   on  the  e l e c t r o d e s   and 

the  f i l t e r e d   a i r   passes  o n .  

If  the  a i r   c l e a n e r   has  a  f i l t e r   duct  of  e longa te   c r o s s -  

s e c t i o n   t r a n s v e r s e   to  the  t h r o u g h f l o w   d i r e c t i o n   severa l   s p i r a l  

f i l t e r   e lements   may  be  f i t t e d   in  a  row,  ac ross   the  duct ,   or  e l s e  

a  f i l t e r   element  having  a  g e n e r a l l y   e l l i p t i c a l   coil   may  be  u s e d .  



It   would  be  p o s s i b l e   to  use  a  f i l t e r   element  compr i s ing   a 
co i l   of  g e n e r a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n ,   a l though  some  c a r e  
in  de s ign   would  be  needed  to  p r even t   d i s c h a r g e   at  the  c o r n e r s  
of  the  c o i l ,   due  to  t h e i r   f i e l d   i n t e n s i f y i n g   e f f e c t .  

A  coi l   a c c o r d i n g   to  t h e  i n v e n t i o n ,   coa ted   with  c o n d u c t i v e  

m a t e r i a l   on  both  s i d e s ,   can  form  a  c a p a c i t o r   of  s u f f i c i e n t  

magn i tude   to  ac t   as  the  s t o r a g e   c a p a c i t o r   in  the  r e c t i f i e r  

c i r c u i t   p r o v i d i n g   the  high  v o l t a g e   supp ly   for   the  f i l t e r   e l e m e n t .  

F u r t h e r m o r e ,   if  the  f i l t e r   i n c l u d e s   two  e l e c t r i c a l l y   i n d e p e n d e n t  

c o i l s   they  can  be  used  as  the  s t o r a g e   c a p a c i t o r s   in  a  v o l t a g e  

d o u b l e r   c i r c u i t   of  the  type  commonly  used  to  ob ta in   the  h i g h  

v o l t a g e   r e q u i r e d   for   the  i o n i z e r   s e c t i o n   of  an  e l e c t r o s t a t i c  

f i l t e r .  



1.  A  f i l t e r   e lement   for   use  in  an  e l e c t r o s t a t i c   a i r   c l e a n e r ,  

the  e l ement   compr i s ing   an  i n s u l a t i n g   suppor t   l a y e r   having  on 

each  of  i t s   faces   a  l a y e r   of  c o n d u c t i v e   m a t e r i a l ,   the  s u p p o r t  

l a y e r   being  wound  to  form  a  coi l   with  gaps  between  the  t u r n s ,  

to  a l low  a i r   to  pass  through  the  gaps,   a x i a l l y   of  the  c o i l .  

2.  A  f i l t e r   e lement   as  c la imed  in  c la im  1  in  which  t h e  

s u p p o r t   l a y e r   has  i n s u l a t i n g   space r s   a t t a c h e d   to  one  face   t o  

d e t e r m i n e   the  gap  between  s u c c e s s i v e   t u r n s .  

3.  A  f i l t e r   e lement   as  c la imed  in  claim  2  in  which  e a c h  

s p a c e r   is  a  s t r i p   e x t e n d i n g   a c r o s s   the  suppor t   l a y e r   b e t w e e n  

the  edges  t h e r e o f   and  ly ing   in  a  plane  p e r p e n d i c u l a r   to  t h e  

s u p p o r t   l a y e r .  

4.  A  f i l t e r   e lement   as  c la imed  in  claim  3  in  which  the  s u p p o r t  

l a y e r   is  a  r ibbon  with  the  l a y e r   of  c o n d u c t i v e   m a t e r i a l   s t o p p i n g  

s h o r t   of  the  edges  of  the  r ibbon  to  al low  a  margin  for   t h e  

a t t a c h m e n t   of  the  spacer   s t r i p s ,   each  s t r i p   having  i t s   ends  

tu rned   t h rough   90°  and  a t t a c h e d   to  the  margins  of  the  r i b b o n .  

5.  A  f i l t e r   e lement   as  c la imed  in  claim  4  in  which  the  s u p p o r t  

l a y e r   and  the  spacer   s t r i p s   are  composed  of  a  s i m i l a r   i n s u l a t i n g  

s y n t h e t i c   r e s i n   m a t e r i a l   and  are  a t t a c h e d   by  w e l d i n g .  

6.  A  f i l t e r   e lement   as  c la imed  in  c la im  1  or   3  in  which  t h e  

l a y e r   of  c o n d u c t i v e   m a t e r i a l  i s   formed  by  the  a p p l i c a t i o n   of  a 

c o n d u c t i v e   pa in t   to  the  suppo r t   l a y e r .  

7-.  A  f i l t e r   e lement   as  c la imed   in  claim  1  or  3  in  which  t h e  

co i l   has  a  c e n t r a l   core  and  an  o u t e r   shea th   which  are  c o u p l e d  

by  rods  e x t e n d i n g   ac ross   the  f aces   of  the  coi l   to  c e n t r e   the  c o r e  

w i t h i n   the  s h e a t h .  
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