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©  Ozone  cleaning  system. 

The  disclosure  relates  to  a  system  for  ozone  cleaning  of 
surfaces  on  carpets,  furniture,  drapery  and  the  like.  The 
system  comprises  an  ozone  producing  unit  (21)  and  a 
portable  cleaning  unit  having  a  cleaning  head  (7,5,17).  The 
ozone  produced  in  the  system  is  directed  past  the  cleaning 
head  onto  the  surface  to  be  cleaned  while  the  cleaning  head 
is  in  operation  for  maximizing  the  cleaning  effects  of  the 
system. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s y s t e m   f o r   o z o n e  

c l e a n i n g   of  c o n t a m i n a t e d   s u r f a c e s   in  wh ich   the   ozone   i s  

d i r e c t e d   o n t o   the  s u r f a c e   by  means   of  a  p o r t a b l e  

c l e a n i n g   u n i t .  

I t   has   been   found   t h a t   ozone   i s   an  e x t r e m e l y   e f f e c t i v e  

c l e a n i n g   a g e n t   p a r t i c u l a r l y   as  a  d e o d e r i z e r   in  o d o u r  

c o n t a m i n a t e d   a r e a s .   In  the   p a s t   ozone   has   been   u sed   i n  

b u r n e d   b u i l d i n g s   to  e l i m i n a t e   the   s m e l l   of  smoke  b y  

s e a l i n g   o f f   the   b u i l d i n g   and  t h e n   p u m p i n g   in  o z o n e .  

Ozone  i s   a l s o   b e i n g   used   i n s t e a d   of  c h l o r i n e   or  o t h e r  

c h e m i c a l s   to  f i g h t   o d o u r   c a u s i n g   b a c t e r i s   in  s w i m m i n g  

p o o l s .   In  a d d i t i o n ,   Ozone  i s   u sed   as  a  d e o d e r i z e r   i n  

s ewage   t r e a t m e n t   p l a n t s .  

I t   has  been   known  in  the  p a s t   to  use  ozone   i n  

a s s o c i a t i o n   w i t h   vacuum  c l e a n i n g   whe re   t he   v a c u u m e d  

m a t e r i a l   d rawn   i n t o   t he   vacuum  bag  i s   s u b j e c t e d   to  o z o n e  

to  p r e v e n t   the   b u i l d   of  mould  and  the   l i k e   in  the   b a g  

and  to  d e o d o r i z e   the  a i r   f l o w i n g   f rom  the   m o t o r   t h r o u g h  

the   b a g .   U n i t e d   S t a t e s   P a t e n t   2 , 2 4 2 , 1 6 3   i s s u e d   May  1 3 ,  

1941  to  A.  B a r g e b o e r   shows  such   an  a r r a n g e m e n t .  

H o w e v e r ,   a c c o r d i n g  t o  t h e   B a r g e b o e r   s t r u c t u r e   t h e  

v a c u u m e d   s u r f a c e   i t s e l f   i s   no t   s u b j e c t e d   to  the  o z o n e  

wh ich   i s   p r o d u c e d   on ly   in  the  f i l t e r   a r e a   of  the   v a c u u m .  



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  ozone   c l e a n i n g   s y s t e m  

in  wh ich   s u r f a c e s   to  be  c l e a n e d   on  c a r p e t s ,   f u r n i t u r e ,  

d r a p e r y   and  the   l i k e   a r e   d i r e c t l y   s u b j e c t e d   to  o z o n e .  

The  s y s t e m   c o m p r i s e s   an  ozone   p r o d u c i n g   u n i t   and  a  

p o r t a b l e   c l e a n i n g   u n i t   h a v i n g   a  c l e a n i n g   head   w i t h   a t  

l e a s t   one  ozone   o u t l e t   at  the   c l e a n i n g   h e a d .   An  o z o n e  

p a s s a g e   i s   p r o v i d e d   f rom  the   ozone   p r o d u c i n g   u n i t   to  t h e  

at   l e a s t   one  o z o n e   o u t l e t   and  a  b l o w e r   i s   u s e d   f o r  

b l o w i n g   the   ozone   a l o n g   the   ozone   p a s s a g e .   The  o z o n e  

p r o d u c i n g   u n i t   i s   a d a p t e d   to  p r e v e n t   e s c a p e   of  o z o n e  

t h e r e f r o m   o t h e r   t h a n   at   the   ozone   p a s s a g e   and  the   a t  

l e a s t   one  ozone   o u t l e t   i s   a d a p t e d   to  d i r e c t   the   o z o n e  

u n d e r   p r e s s u r e   f rom  t he   b l o w e r   p a s t   t he   c l e a n i n g   head   a t  

t he   s u r f a c e   f o r   m a x i m i z i n g   the   c l e a n i n g   t h e r e o f .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   e s s e n t i a l l y   a l l   t h e  

ozone   p r o d u c e d   i s   pu t   to  e f f e c t i v e   use   and  s i n c e   i t   i s  

b lown  u n d e r   p r e s s u r e   t h e r e   is   g r e a t   p e n e t r a t i o n   of  t h e  

ozone   i n t o   t he   c o n t a m i n a t e d   s u r f a c e   f rom  w h i c h   the   o z o n e  

s l o w l y   d i s s i p a t e s   w h i l e   i t   i s   d e o d o r i z i n g .  

The  a b o v e   as  w e l l   as  o t h e r   a d v a n t a g e s   and  f e a t u r e s   o f  

the   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   g r e a t e r  

d e t a i l   a c c o r d i n g   to  t he   p r e f e r r e d   e m b o d i m e n t s   of  t h e  

p r e s e n t   i n v e n t i o n   in   w h i c h :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v iew  of  an  ozone   rug  c l e a n i n g  

d e v i c e   a c c o r d i n g   to  one  p r e f e r r e d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ;  

F i g u r e   2A  is   a  s e c t i o n   t a k e n   a l o n g   the   l i n e s   2-2  o f  

F i g u r e   1 ;  

F i g u r e   2B  is   a  v iew  s i m i l a r   to  F i g u r e   2A  s h o w i n g   the   r u g  

c l e a n i n g   d e v i c e   of  F i g u r e   1  in   c o n t a c t   w i t h   the   r u g  

s u r f a c e ;  



F i g u r e   3  is   a  p a r t i a l l y   e x p l o d e d   b o t t o m   p e r s p e c t i v e   v i e w  

of  the   rug  c l e a n e r   shown  in  F i g u r e   1 ;  

F i g u r e   4  i s   a  p e r s p e c t i v e   v i ew   l o o k i n g   down  on  t h e  

f i l t e r   a r e a   of  the   ozone   u n i t   of  F i g u r e   1 ;  

F i g u r e   5  i s   a  p a r t i a l l y   s e c t i o n e d   p e r s p e c t i v e   v i e w  

s h o w i n g   in  g r e a t e r   d e t a i l   t he   ozone   p r o d u c i n g   u n i t   o f  

t he   rug  c l e a n e r   of  F i g u r e   1 ;  

F i g u r e   6  i s   a  p e r s p e c t i v e   v i ew  s h o w i n g   an  o z o n e  

f u r n i t u r e   c l e a n i n g   u n i t   w i t h   i t s   ozone   p r o d u c i n g   u n i t  

shown  in  p a r t i a l   s e c t i o n   a c c o r d i n g   to  a  f u r t h e r  

p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .  

In  F i g u r e   1  an  ozone   c l e a n i n g   u n i t   g e n e r a l l y   i n d i c a t e d  

at   1  i s   u s e d   fo r   c l e a n i n g   r u g s ,   c a r p e t s   and  o t h e r  

s i m i l a r   t y p e s   of  f l o o r   s u r f a c e s .   The  u n i t   wh ich   i s   h a n d  

o p e r a t e d   t h r o u g h   a  h a n d l e   m e c h a n i s m   at   i t s   u p p e r   end  i s  

p r o v i d e d   w i t h   a  p a i r   of  w h e e l s   3  wh ich   a re   e l e v a t e d  

r e l a t i v e   to  the   c l e a n i n g   head   and  wh ich   a re   on ly   u s e d  

f o r   t r a n s p o r t   by  t i p p i n g   the   u n i t   on to   the   w h e e l s .  

S u p p o r t e d   above   the  w h e e l s   i s   a  m o t o r   M  f o r   o p e r a t i n g  

t he   c l e a n i n g   head  of  the   u n i t .   A  c o m b i n a t i o n   o z o n e  

p r o d u c i n g   and  b l o w i n g   u n i t   g e n e r a l l y   i n d i c a t e d   at   21  i s  

p r o v i d e d   on  the  h a n d l e   of  the   u n i t   so  t h a t   i t   i s   c a r r i e d  

w i t h   the   c l e a n i n g   u n i t   w h i l e   in   o p e r a t i o n .  

The  c l e a n i n g   head  i t s e l f   is   b e s t   shown  in  F i g u r e s   2A,  2B 

and  3.  I t   i n c l u d e s   a  r o t a t a b l e   s u p p o r t   p l a t e   9  w i t h   a 
f a b r i c   pad  11  he ld   to  the   b o t t o m   of  the  p l a t e .   The  

p l a t e   i s   p r o v i d e d   at  i t s   u p p e r   end  w i t h   an  o p e n i n g   13  

i n t o   wh ich   c o n n e c t o r   15  f rom  the   u n i t   m o t o r   i s   a d a p t e d  

to  l o c k   f o r   r o t a t i o n   of  the   p l a t e   and  c l e a n i n g   pad .   F o r  

o p e r a t i o n   of  the  c l e a n i n g   head   the   pad  i s   s o a k e d   in  a  



d e t e r g e n t   and  r o t a t e s   on  t he   rug  R  shown  in  F i g u r e   2B  t o  

c l e a n   c o n t a m i n a n t s   f rom  the   r u g .  

A  f r a m e   p o r t i o n   17  i s   p r o v i d e d   a t   the   p e r i p h e r y   of  t h e  

c l e a n i n g   head   w i t h   an  e x t e r i o r   f l o a t i n g   s h r o u d   5 

s u r r o u n d i n g   b o t h   the   head   f r a m e   and  the   c l e a n i n g   h e a d .  

S h r o u d   5  i s   s e c u r e d   to  t he   c l e a n i n g   u n i t   t h r o u g h   a  
f l e x i b l e   m e m b r a n e   7  w h i c h   a l l o w s   up  and  down  m o v e m e n t   o f  

the  s h r o u d   in  a c c o r d a n c e   w i t h   the   s u r f a c e   l e v e l   on  w h i c h  

the   u n i t   i s   b e i n g   used   so  t h a t   the   s h r o u d   f o l l o w s   t h e  

c o n t o u r   of  t he   s u r f a c e   o v e r   w h i c h   i t   i s   t r a v e l l i n g   t o  

s u b s t a n t i a l l y   e l i m i n a t e   the   o u t w a r d   e s c a p e   of  O z o n e .  

A  p a i r   of  f l e x i b l e   t u b e s   47  c o n n e c t   the   ozone   p r o d u c i n g  

u n i t   to  s h r o u d   5.  T h e s e   t u b e s   as  b e s t   shown  in  F i g u r e   5 

e x t e n d   f rom  a  m a n i f o l d   45  f i t t e d   d i r e c t l y   to  the   b o t t o m  

of  an  ozone   box  33  and  e x t e n d   to  ozone   o u t l e t s   49  t o  

e i t h e r   s i d e   of  s h r o u d   5.  T h e s e   ozone   o u t l e t s   a r e   s e t   u p  
to  d i r e c t   the   ozone   d o w n w a r d l y   i n t o   the  rug  s u r f a c e   a n d  

a r o u n d   a  c h a n n e l   19  b e t w e e n   s h r o u d   5  and  c l e a n i n g   h e a d  

f r a m e   17  as  b e s t   shown  in   F i g u r e   2 B .  

The  c o m b i n a t i o n   u n i t   shown  in   F i g u r e   5  i n c l u d e s   b o t h   a n  

ozone   p r o d u c i n g   s i d e   h o u s e d   in   box  33  a n d  a   m o t o r   s i d e  

h o u s e d   in   box  23  f o r   b l o w i n g   the   ozone   t h r o u g h   t u b e s   47  
to  t he   c l e a n i n g   head   of  t he   u n i t .  

A  g r i d   n e t w o r k   35  i s   l o c a t e d   in  box  33.  Th i s   n e t w o r k  

c o m p r i s e s   a  p l u r a l i t y   of  e l e c t r i c a l   g r i d s   s e p a r a t e d   b y  

mica   i n s e r t s   to  p r o d u c e   a  c o r o n a   at  the   e l e c t r i c a l  

g r i d .   The  c o r o n a   in  t u r n   p r o d u c e s   ozone   f rom  the   a i r  

s u r r o u n d i n g   the   e l e c t r i c a l   g r i d .   The  l e v e l   o f  



the   c o r o n a   and  the   a m o u n t   of  ozone   p r o d u c e d   w h i c h   a r e  

d i r e c t l y   p r o p o r t i o n a t e   to  one  a n o t h e r   a re   c o n t r o l l e d  

t h r o u g h   a  r h e o s t a t   41  p r o v i d e d   on  t r a n s f o r m e r   39  f o r  

a d j u s t i n g   t he   e l e c t r i c a l   i n t e n s i t y   at   t he   g r i d .   A 

s w i t c h   43  i s   a l s o   p r o v i d e d   a t   the   t r a n s f o r m e r   f o r   o n / o f f  

c o n t r o l   of  the   t r a n s f o r m e r   and  e l e c t r i c a l   g r i d .  

The  m o t o r   29  w i t h i n   the   c o m b i n a t i o n   u n i t   p r o d u c e s   a 

vacuum  w i t h i n   box  23  s u c h   t h a t   a i r   i s   d rawn  in  f rom  t h e  

top   25  of  the   box  p a s t   f i l t e r   27  and  t h r o u g h   the   c e n t r a l  

o p e n i n g   31  of  the  m o t o r .   The  a i r   drawn  in  f rom  t h e  

vacuum  s i d e   of  the   m o t o r   i s   b lown  i n t o   ozone   box  33  a n d  

t h r o u g h   the   s p a c e s   37  of  g r i d   n e t w o r k   35  whe re   i t   p i c k s  

up  the   p r o d u c e d   o z o n e .   Box  33  i s   s e a l e d   o t h e r   t h a n   a t  

the   o p e n i n g   t h r o u g h   the   b l o w e r ,   where   t h e r e   i s   a i r  

p r e s s u r e ,   and  at  the   o p e n i n g   i n t o   wh ich   m a n i f o l d   45  i s  

f i t t e d   so  t h a t   e s s e n t i a l l y   a l l   of  the   ozone   p r o d u c e d   i s  

b lown  down  i n t o   the   m a n i f o l d   t h r o u g h   t u b e s   47  e x t e n d i n g  

to  ozone   o u t l e t s   49  a t   s h r o u d   5 .  

When  the   u n i t   i s   in  o p e r a t i o n   i t   can  be  run  e i t h e r   as  a  
s t a n d a r d   f l o o r   c l e a n e r   w i t h o u t   ozone   or  i t   can  be  run  a s  

a  c o m b i n a t i o n   u n i t   in   w h i c h   b o t h   the   c l e a n i n g   head   a n d  

the   ozone   p r o d u c i n g   u n i t   a r e   a c t u a t e d   to  c l e a n   t h e  

s u r f a c e   o v e r   wh ich   the   u n i t   p a s s e s .   I t   can  a l s o   be  r u n  

s t r i c t l y   u s i n g   ozone   and  no  c l e a n i n g   h e a d .   A c c o r d i n g   t o  

the   l a t t e r   two  modes  of  o p e r a t i o n   e s s e n t i a l l y   a l l   of  t h e  

ozone   p r o d u c e d   is   d i r e c t e d   to  s h r o u d   5  wh ich   a c t s   as  a  

c l o s u r e   to  p r e v e n t   t he   e s c a p e   of  ozone   o t h e r   t h a n  

d o w n w a r d l y   i n t o   the   r u g .   A c c o r d i n g l y   maximum  use   of  t h e  

p r o d u c e d   ozone   i s   a c h i e v e d   t h r o u g h   i t s   c o n c e n t r a t i o n   b y  

means  of  the   s h r o u d   5 .  



S h r o u d   5  i s   as  d e s c r i b e d   a b o v e   c o n n e c t e d   to  the   c l e a n i n g  

u n i t   t h r o u g h   the   f l e x i b l e   m e m b r a n e   7  w h i c h   e n a b l e s   t h e  

s h r o u d   to  f l o a t   to  the   rug  s u r f a c e .   T h i s   i s  

p a r t i c u l a r l y   a d v a n t a g e o u s   when  the   rug   has   a  r e l a t i v e l y  

t h i c k   s o f t   p i l e   b e c a u s e   r e g a r d l e s s   of  t he   p i l e   t h i c k n e s s  

t h e   s h r o u d   s i t s   a t   t he   s u r f a c e   l e v e l   of  t he   rug   as  s h o w n  

in   F i g u r e   2B  a l l o w i n g   e a s y   movemen t   of  t he   e n t i r e  

c l e a n i n g   u n i t   a c r o s s   the   rug   s u r f a c e .   I t   s h o u l d   b e  

n o t e d   t h a t   t u b e s   47  a re   a l s o   f l e x i b l e   to  a c c o m m o d a t e   t h e  

f l o t a t i o n   of  s h r o u d   5  w h i l e   m a i n t a i n i n g   a  l e a k - f r e e  

c o n n e c t i o n   b e t w e e n   the   ozone   p r o d u c i n g   u n i t   and  t h e  

s h r o u d .  

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

of  a  f l e x i b l e   membrane   or  d i a p h r a g m   may  a l s o   be  u sed   o n  
o t h e r   t y p e s   of  f l o o r   and  rug   c l e a n i n g   u n i t s   in  w h i c h   i t  

i s   d e s i r a b l e   to  have   a u t o m a t i c   h e i g h t   a d j u s t m e n t   of  t h e  

s h r o u d .   For   e x a m p l e ,   i f   t he   u n i t   i s   u s e d   to  d i s p e n s e  

c l e a n i n g   f l u i d s   o t h e r   t h a n   o z o n e ,   t he   f l o w   of  t h e s e  

o t h e r   c l e a n i n g   f l u i d s   s h o u l d   a l s o   be  c o n t r o l l e d   b e n e a t h  

t he   s h r o u d .   H o w e v e r ,   a t   t he   same  t i m e   the   s h r o u d   s h o u l d  

be  a l l o w e d   to  f l o a t   to  t he   s u r f a c e   l e v e l   o v e r   w h i c h   t h e  

u n i t   i s   b e i n g   d i r e c t e d   to  e n a b l e   i t s   s m o o t h   t r a v e l .  

The  a m o u n t   of  ozone   p r o d u c e d   by  c l e a n i n g   u n i t   1  i s  

a d j u s t e d   a c c o r d i n g   to  the   d e g r e e   of  c l e a n i n g   a n d  

d e c o n t a m i n a t i o n   r e q u i r e d .   For   e x a m p l e ,   the   u n i t   may  b e  

run   at   a  p r o d u c t i o n   of  200  m i l l i g r a m s / h o u r   of  ozone   at   a  

f l o w   r a t e   of  a b o u t   50  cfm  d i r e c t e d   i n t o   the   r u g .   T h i s  

f l o w   r a t e   w h i c h   i s   c o n t r o l l e d   in  i t s   d i r e c t i o n   of  t r a v e l  

d o w n w a r d l y   i n t o   the   r u g ,   i s   s a f e   to  t he   h e a l t h   of  t h e  

o p e r a t o r   w h i l e   at   t he   same  t ime   p r o v i d i n g   g o o d  



d e c o n t a m i n a t i o n   e f f e c t s   due  to  t he   c o n c e n t r a t i o n   i n t o  

the   rug  p i l e .  

F i g u r e   6  shows  a  f u r t h e r   a r r a n g e m e n t   in   w h i c h   a  c l e a n i n g  

u n i t   g e n e r a l l y   i n d i c a t e d   at   51  i s   hand  h e l d   f o r   use  i n  

c l e a n i n g   f u r n i t u r e   and  the   l i k e .   The  c l e a n i n g   u n i t  

i t s e l f   i n c l u d e s   a  h a n d l e   p o r t i o n   53  h a v i n g   a  base   55 

s u p p o r t i n g   a  c l e a n i n g   head   57.  The  m o t o r   f o r   the   u n i t  

w h i c h   i s   no t   shown  in  the   f i g u r e   i s   h o u s e d   i n t e r i o r l y  

b e t w e e n   the   h a n d l e   and  the   b a s e   s u p p o r t .   The  u n i t   i s  

s e t   up  such   t h a t   when  in  o p e r a t i o n   c l e a n i n g   head  57 

which   is   in  t h e   form  of  a  f l e x i b l e   pad  v i b r a t e s   f o r  

a g i t a t i n g   the   s u r f a c e   to  be  c l e a n e d .  

Ozone  i s   fed  to  the  c l e a n i n g   u n i t   f rom  an  o z o n e  

p r o d u c i n g   u n i t   g e n e r a l l y   i n d i c a t e d   at  59.  Th is   o z o n e  

p r o d u c i n g   u n i t   c o m p r i s e s   an  e l e c t r i c a l   g r i d   61  s i m i l a r  

to  t h a t   d e s c r i b e d   above   w i t h   a  s m a l l   a i r   c o m p r e s s o r   63 

w h i c h   p r e s s u r i z e s   the  e l e c t r i c a l   g r i d   61  t h r o u g h   i t s  

i n l e t   61A  such   t h a t   ozone   is   b lown   out   t h r o u g h   t h e  

o u t l e t   61B  of  the   g r i d   a r r a n g e m e n t .   The  g r i d   i t s e l f   i s  

o p e r a t e d   t h r o u g h   a  t r a n s f o r m e r   65  h a v i n g   a  r h e o s t a t  

c o n t r o l   67  e x p o s e d   o u t w a r d l y   of  t he   ozone   p r o d u c i n g   u n i t  

a d j a c e n t   the   o n / o f f   s w i t c h   6 9 .  

O u t l e t   61B  f rom  the  g r i d   a r r a n g e m e n t   i s   c o n n e c t e d  

d i r e c t l y   to  a  f l e x i b l e   t ube   71  e x t e n d i n g   to  the  h a n d  

h e l d   c l e a n i n g   u n i t   where   a  s m a l l   T - c o n n e c t o r   73  c o n n e c t s  

the   t ube   to  a  f u r t h e r   p a i r   of  d i v e r g i n g   t u b e s   75.  T u b e s  

75  a re   fed  t h r o u g h   the   base   s u p p o r t   55  of  the   hand  h e l d  

c l e a n i n g   u n i t   so  as  to  f e e d   o z o n e   o u t l e t s   77  e x t e n d i n g  

d i r e c t l y   t h r o u g h   the   c l e a n i n g   head   or  pad  5 7 .  



As  i s   t he   c a s e   w i t h   t he   e a r l i e r   d e s c r i b e d   e m b o d i m e n t   t h e  

a r r a n g e m e n t   shown  in   F i g u r e   6  can   be  o p e r a t e d   e i t h e r  

w i t h   or  w i t h o u t   o z o n e .   In  e i t h e r   c a s e   the   c l e a n i n g   h e a d  

is   a d a p t e d   to  f r i c t i o n a l l y   l o o s e n . d i r t   and  d u s t   f rom  t h e  

f u r n i t u r e   s u r f a c e .   When  the   ozone   u n i t   i s   in  o p e r a t i o n  

the   o z o n e   t h a t   i s   p r o d u c e d   w h i c h   i s   a g a i n   p r e v e n t e d   f r o m  

e s c a p i n g   o t h e r   t h a n   a t   t he   o u t l e t   t u b e s ,   i s   fed  d i r e c t l y  

t h r o u g h   t he   c l e a n i n g   pad  i n t o   t he   f u r n i t u r e   w h e r e   i t   i s  

c o n c e n t r a t e d   a t   t he   f u r n i t u r e   s u r f a c e   t h r o u g h   o u t l e t s  

77.   T h i s   p a r t i c u l a r   u n i t   may  f o r   e x a m p l e   be  s e t   up  t o  

o p e r a t e   at   a b o u t   .5  cfm  w h i c h   a g a i n   i s   s a f e   to  t h e  

h e a l t h   of  t he   o p e r a t o r   w h i l e   a t   the   same  t i m e   p r o v i d i n g  

more  t h a n   e n o u g h   ozone   f l o w   i n t o   the   f u r n i t u r e   s u r f a c e  

to  e f f e c t   d e c o n t a m i n a t i o n .  

Wi th   the   F i g u r e   6  a r r a n g e m e n t   t he   ozone   p r o d u c i n g   u n i t  

i s   away  f rom  the   c l e a n i n g   u n i t   to  r e d u c e   i t s   w e i g h t  

m a k i n g   the   c l e a n i n g   u n i t   e x t r e m e l y   l i g h t   and  e a s y   t o  

h a n d l e .   I f   d e s i r e d ,   a  s i m i l a r   t y p e   of  s t a t i o n a r y   o z o n e  

u n i t   c o u l d   be  u sed   w i t h   t he   c l e a n i n g   u n i t   of  F i g u r e   1 .  

F u r t h e r m o r e   d i f f e r e n t   t y p e s   of  ozone   p r o d u c i n g   u n i t s  

f rom  t h e   e l e c t r i c a l   g r i d   d e s c r i b e d   a b o v e   c an ·  be   u s e d   i n  

a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n .  



1.  A  s y s t e m   f o r   o z o n e   c l e a n i n g   of  s u r f a c e s   on  c a r p e t s ,  

f u r n i t u r e ,   d r a p e r y   and  the   l i k e ,   s a i d   s y s t e m   c o m p r i s i n g  

an  ozone   p r o d u c i n g   u n i t ,   and  a  p o r t a b l e .  c l e a n i n g   u n i t  

h a v i n g   a  c l e a n i n g   h e a d ,   a t   l e a s t   one  o z o n e   o u t l e t   a t   s a i d  

c l e a n i n g   h e a d ,   an  o z o n e   p a s s a g e   f r o m   s a i d   ozone   p r o d u c i n g  

u n i t   to  s a i d   at   l e a s t   one  o z o n e   o u t l e t   and  a  b l o w e r   f o r  

b l o w i n g   ozone   a l o n g   s a i d   o z o n e   p a s s a g e ;   s a i d   o z o n e  

p r o d u c i n g   u n i t   b e i n g   a d a p t e d   to  p r e v e n t   e s c a p e   of  o z o n e  

t h e r e f r o m   o t h e r   t h a n   a t   s a i d   o z o n e   p a s s a g e   and  s a i d   a t  

l e a s t   one  o z o n e   o u t l e t   b e i n g   a d a p t e d   to  d i r e c t   the   o z o n e  

u n d e r   p r e s s u r e   f rom  s a i d   b l o w e r   p a s t   s a i d   c l e a n i n g   h e a d  

at  the   c o n t a m i n a t e d   s u r f a c e   f o r   m a x i m i z i n g   the   c l e a n i n g  

t h e r e o f .  

2.  A  s y s t e m   as  c l a i m e d   in   c l a i m   1  w h e r e i n   s a i d   o z o n e  

p r o d u c i n g   u n i t   i s   m o u n t e d   d i r e c t l y   on  s a i d   c l e a n i n g   u n i t  

and  w h e r e i n   s a i d   c l e a n i n g   u n i t   i s   p r o v i d e d   w i t h   a  s h r o u d  

a r o u n d   s a i d   c l e a n i n g   head   in   w h i c h   s a i d   at   l e a s t   o n e  

o z o n e   o u t l e t   i s   l o c a t e d .  

3.  A  s y s t e m   as  c l a i m e d   in   c l a i m   1  w h e r e i n   s a i d   o z o n e  

p r o d u c i n g   u n i t   i s   away  f rom  s a i d   c l e a n i n g   u n i t   w i t h   s a i d  

c l e a n i n g   u n i t   b e i n g   a  hand  h e l d   s i z e   f o r   c l e a n i n g  

f u r n i t u r e   and  d r a p e r y   and  w h e r e i n   s a i d   ozone   p a s s a g e  

c o m p r i s e s   an  e l o n g a t e d   f l e x i b l e   t u b e   f rom  s a i d   o z o n e  

p r o d u c i n g   u n i t   to  s a i d   c l e a n i n g   u n i t .  

4.  A  s y s t e m   as  c l a i m e d   in   c l a i m   2  w h e r e i n   s a i d  

c l e a n i n g   u n i t   i s   a d a p t e d   f o r   c l e a n i n g   f l o o r s   and  r u g s  

w i t h   s a i d   s h r o u d   b e i n g   s e c u r e d   to  s a i d   c l e a n i n g   u n i t   by  a 

f l e x i b l e   s e a l   p r o v i d i n g   f l o t a t i o n   of  s a i d   s h r o u d   f o r  

a u t o m a t i c   h e i g h t   a d j u s t m e n t   t h e r e o f .  



5.  A  s y s t e m   as  c l a i m e d   i n   c l a i m   4  w h e r e i n   s a i d   o z o n e  

p a s s a g e   c o m p r i s e s   a t   l e a s t   one  t u b e   f rom  s a i d   ozone   u n i t  

to  s a i d   s h r o u d ,   s a i d   a t   l e a s t   one  t u b e   b e i n g  f l e x i b l e   t o  

move  w i t h   t h e   f l o t a t i o n   of   s a i d   s h r o u d .  

6.  A  s y s t e m   as  c l a i m e d   in   c l a i m   1  w h e r e i n   s a i d  

c l e a n i n g   head   i s   a d a p t e d   t o  a g i t a t e   t he   c o n t a m i n a t e d  

s u r f a c e   as  t he   o z o n e   i s   d i r e c t e d   t h r o u g h   t he   a t   l e a s t   o n e  

ozone   o u t l e t .  

7.  A  s y s t e m   as  c l a i m e d   in   c l a i m   6  i n c l u d i n g   a  s h r o u d  

on  s a i d   c l e a n i n g   u n i t   w h i c h   c o m p l e t e l y   s u r r o u n d s   and  i s  

of  g r e a t e r   c i r c u m f e r e n c e   t h a n   s a i d   c l e a n i n g   h e a d ,   s a i d  

s h r o u d   b e i n g   p r o v i d e d   w i t h   a  p l u r a l i t y   of  o z o n e   o u t l e t s  

o u t w a r d l y   a r o u n d   s a i d   c l e a n i n g   h e a d   f o r   d i r e c t i n g   t h e  

o z o n e   to  t he   c o n t a m i n a t e d   s u r f a c e .  

8.  A  s y s t e m   as  c l a i m e d   in   c l a i m  7   w h e r e i n   s a i d   o z o n e  

p a s s a g e   c o m p r i s e s   a  p l u r a l i t y   of  t u b e s   f rom  s a i d   o z o n e  

u n i t   to  s a i d   o u t l e t s   a t   s a i d   s h r o u d ,   s a i d   o u t l e t s   b e i n g  

s p a c e d   away  f rom  one  a n o t h e r   a r o u n d   s a i d   s h r o u d .  

9.  A  s y s t e m   as  c l a i m e d   in   c l a i m s   1,  2  or  3  w h e r e i n  

s a i d   o z o n e   p r o d u c i n g   u n i t   c o m p r i s e s   an  e l e c t r i c a l   g r i d  

n e t w o r k   a d a p t e d   to  p r o v i d e   a  c o r o n a   f o r   p r o d u c i n g   o z o n e ,  

s a i d   e l e c t r i c a l   g r i d   n e t w o r k   b e i n g   p r o v i d e d   w i t h   a  

c o n t r o l   f o r   c o n t r o l l i n g   i n t e n s i t y   of  t he   c o r o n a   to  a d j u s t  

the   a m o u n t   of  o z o n e   p r o d u c e d .  

10.   A  s y s t e m   f o r   c l e a n i n g   s u r f a c e s   on  c a r p e t s ,  

f u r n i t u r e ,   d r a p e r y   and  t h e   l i k e   by  means   of  a  c l e a n i n g  



f l u i d ,   s a i d   s y s t e m   i n c l u d i n g   a  c l e a n i n g   m a c h i n e   p r o v i d e d  

w i t h   a  s h r o u d ,   s a i d   s h r o u d   b e i n g   s e c u r e d   in  p o s i t i o n   by  a  

f l e x i b l e   membrane   p r o v i d i n g   f l o t a t i o n   of  s a i d   s h r o u d   a t  

the   s u r f a c e s   f o r  m a x i m i z i n g   c o n c e n t r a t i o n   of  the   c l e a n i n g  

f l u i d .  
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