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©  In-situ  carpet  cleaning  method  and  apparatus. 
©  When  cleaning  a  carpet  (118)  using  a  cleaning  head  with 
nozzles  (102)  for  directing  a  cleaning  liquid  against  the  carpet 
and  a  suction  mouthpiece  (113)  for  removing  cleaning  liquid 
and  dirt  dislodged  from  the  carpet,  the  liquid  is  directed 
against  the  carpet  (118)  with  a  delivery  pressure  of  at  least  20 
bar,  preferably  20-60  bar,  under  a  relatively  acute  angle  (a)  of 
maximum  approximately  30°  with  the  plane  of  the  carpet, 
and  the  vacuum  in  the  suction  mouthpiece  (113)  is  held  at  a 
value  as  measured  behind  the  mouthpiece  of  at  least  60  per 
cent  of  atmospheric  pressure,  preferably  between  60  and  80 
percent,  the  lips  (113a,113b)  of  the  mouthpiece  engaging  the 
carpet  in  or  close  to  the  area,  where  the  liquid  jets  from  the 
nozzles  (102)  hit  the  carpet. 

The  method  makes  it  possible  to  remove  dirt  and 
cleaning  liquid  substantially  more  effectively  than  has  been 
possible  with  known  equipment  using  lower  pressure  and 
lower  vacuum,  and  where  the  mouthpiece  does  not  engage 
the  carpet  close  to  the  area,  in  which  the  cleaning  liquid  hits 
the  carpet. 

In  a  preferred  embodiment  of  the  method,  a  detergent  is 
sprayed  onto  the  carpet  and  left  to  loosen  the  dirt  for,  say,  15 
minutes,  after  which  the  above  process  is  carried  out  using 
pure  rinsing  liquid,  for  example  hot  demineralised  water. 

It  is  suggested  that  Figure  1  be  published. 

Fig.1 
125a  ^129 

m  103a'  V135  K133  1̂32 

Croydon  Printing  Company  Ltd. 

 W h e n   cleaning  a  carpet  (118)  using  a  cleaning  head  with 
nozzles  (102)  for  directing  a  cleaning  liquid  against  the  carpet 
and  a  suction  mouthpiece  (113)  for  removing  cleaning  liquid 
and  dirt  dislodged  from  the  carpet,  the  liquid  is  directed 
against  the  carpet  (118)  with  a  delivery  pressure  of  at  least  20 
bar,  preferably  20-60  bar,  under  a  relatively  acute  angle  (a)  of 
maximum  approximately  30°  with  the  plane  of  the  carpet, 
and  the  vacuum  in  the  suction  mouthpiece  (113)  is  held  at  a 
value  as  measured  behind  the  mouthpiece  of  at  least  60  per 
cent  of  atmospheric  pressure,  preferably  between  60  and  80 
percent,  the  lips  (113a,113b)  of the  mouthpiece  engaging  the 
carpet  in  or  close  to  the  area.  where  the  liquid  iets  from  the 
nozzles  (102)  hit  the  carpet. 

The  method  makes  it  possible  to  remove  dirt  and 
cleaning  liquid  substantially  more  effectively  than  has  been 
possible  with  known  equipment  using  lower  pressure  and 
lower  vacuum,  and  where  the  mouthpiece  does  not  engage 
the  carpet  close  to  the  area,  in  which  the  cleaning  liquid  hits 
the  carpet. 

In  a  preferred  embodiment  of  the  method,  a  detergent  is 
sprayed  onto  the  carpet  and  left  to  loosen  the  dirt  for,  say,  15 
minutes,  after  which  the  above  process  is  carried  out  using 
pure  rinsing  liquid,  for  example  hot  demineralised  water. 

It  is  suggested  that  Figure  1  be  published. 



TECHNICAL  F I E L D  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   a  m e t h o d   of  c l e a n i n g   c a r -  

p e t s   p l a c e d   on  a  s u p p o r t ,   s u c h   as  a  f l o o r ,   s a i d   m e t h o d   b e -  

i n g   of  t h e   k i n d   c o m p r i s i n g   t h e   f o l l o w i n g  s t e p s   a - c :  

a)  a  l i q u i d   i s   d i r e c t e d   a g a i n s t   t h e   c a r p e t   t h r o u g h   a  n u m b e r  

of   n o z z l e s ,  

b)  t h e   c a r p e t   i s   s u b j e c t e d   t o   s u c t i o n   in  o r d e r   t o   r e m o v e  

a t   l e a s t   p a r t   of   t h e   l i q u i d   t h u s   d i r e c t e d   t o g e t h e r   w i t h  

d i r t   f r o m   t h e   c a r p e t ,   a n d  

c)  t h e   c a r p e t   i s   d r i e d   or  a l l o w e d   to   d r y .  

BACKGROUND  ART 

In   p r e v i o u s l y   known  m e t h o d s   of  t h i s   k i n d   t h e   l i q u i d ,   w h i c h  

may  c o n s i s t   of   w a t e r   w i t h   s o a p   or   o t h e r   d e t e r g e n t   i n   s o l u -  

t i o n ,   i s   s p r a y e d   o n t o   t h e   c a r p e t   or   i n t o   i t s   p i l e   u n d e r   a  

r e l a t i v e l y   low  p r e s s u r e .   In  t h e   n e x t   p r o c e s s i n g   s t e p   t h e  

c a r p e t   i s   s u b j e c t e d   t o   s u c t i o n ,   e . g .   by  means   of  a  s u c t i o n  

m o u t h p i e c e ,   in  o r d e r   to   r e m o v e   t h e   s p r a y e d - o n   l i q u i d   a n d  

d i r t   f r o m   t h e   c a r p e t .   T h e s e   known  m e t h o d s   h a v e   n o t   p r o v e d  

v e r y   e f f e c t i v e   in  r e m o v i n g   t h e   c l e a n   l i q u i d   and  t h e   d i r t  

f rom  t h e   c a r p e t .   The  c a u s e   of  t h i s   s t a t e   of  a f f a i r   i s   p r e -  

s u m a b l y   p a r t l y   t h a t   t h e   w a s h i n g   l i q u i d   is  d e l i v e r e d   u n d e r  

a  r e l a t i v e l y   low  p r e s s u r e ,   p a r t l y   t h a t   t h e  s u c t i o n   i s   a p -  

p l i e d   w i t h   a  r e l a t i v e l y   low  v a c u u m ,   n o r m a l l y   o n l y   a b o u t   3%, 

a t   t h e   h i g h e s t   a b o u t  1 8 %   of  a t m o s p h e r i c   p r e s s u r e .   F u r t h e r ,  

t h e   q u a n t i t y   of   w a s h i n g   l i q u i d   i s   l i m i t e d   to   t h e   g r e a t e s t  

e x t e n t   p o s s i b l e ,   as  o t h e r w i s e   t h e r e   a r e   r i s k s   of  d a m a g e   d u e  

to  m o i s t u r e ,   b o t h   in   t h e   b a s e   of  t h e   c a r p e t   i t s e l f   and  i n  



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

by  e v a p o r a t i o n   and   c o n d e n s a t i o n  -   on  f u r n i t u r e   and   e s p e -  

c i a l l y   w a l l p a p e r .   E x p e r i e n c e   has   shown  t h a t   a f t e r   t r e a t -  

i n g   a  c a r p e t   in   a c c o r d a n c e   w i t h   one  o f   t h e   known  m e t h o d s ,  

d e e p l y - e m b e d d e d   d i r t   w i l l   r e m a i n   in   t h e   d e e p e r   p a r t s   o f  

t h e   c a r p e t  -   s u c h   as   a t   t h e   r o o t s   of  t h e   p i l e  -   and   p a r -  
t i c l e s   w i t h   s h a r p   e d g e s ,   s u c h   as  g r a i n s   of   s a n d ,   may  c u t  

. t h e   p i l e ,   when   s o m e b o d y   t r e a d s   on  t h e   c a r p e t .   I t   h a s   f u r -  

t h e r   b e e n   f o u n d   t h a t   up  to   30  to   40%  of   t h e   m o i s t u r e   r e -  

m a i n s   in   t h e   c a r p e t   a f t e r   t r e a t m e n t ,   and   t h i s   r e m a i n i n g  

m o i s t u r e   w i l l  -   t o g e t h e r   w i t h   t h e   d i r t   and   t h e   d i s s o l v e d  

s o l i d   c o n s t i t u e n t s   of  t h e   d e t e r g e n t  -   t u r n   i n t o   an  e x -  

t r e m e l y   s l o w - d r y i n g   m a s s .   D u r i n g   t h i s   p e r i o d   of   d r y i n g ,  

t h e   r oom  in   q u e s t i o n   c a n n o t   be  u s e d   f o r   i t s   n o r m a l   f u n c -  

t i o n s ,   as   a  h i g h   d e g r e e   of  v e n t i l a t i o n   i s   r e q u i r e d .   T h e  

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

a l s o   e n t a i l s   a  r i s k   of  m o u l d   f o r m a t i o n .   Even   a f t e r  t h e   c o m -  

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

r i s k   of   a l l e r g i c   r e a c t i o n s   in  p e r s o n s   o c c u p y i n g   t h e   r o o m  

in   q u e s t i o n .  

DISCLOSURE  OF  THE  INVENTION 

I t   i s   t h e   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   a  

m e t h o d   of   t h e   k i n d   r e f e r r e d   to   a b o v e ,   w h i c h   d o e s   n o t   s u f f e r  

f r o m   t h e   d r a w b a c k s   and   i n c o n v e n i e n c e s   d e s c r i b e d   a b o v e .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   t h i s   o b j e c t   i s   a t t a i n -  

ed  by  u s i n g   a  m e t h o d   t h a t   i s   c h a r a c t e r i s e d   i n  

d)  t h a t   t h e   l i q u i d   i s   d i r e c t e d   a g a i n s t   t h e   c a r p e t   u n d e r   a  

p r e s s u r e   as  m e a s u r e d   u p s t r e a m   of  t h e   n e z z l e s   of   a t  

l e a s t   20  b a r ,   p r e f e r a b l y   b e t w e e n   20  and   60  b a r ,   u n d e r   a  

r e l a t i v e l y   a c u t e   a n g l e   (a)  w i t h   t h e   p l a n e   of  t h e   c a r p e t  

of  a p p r o x i m a t e l y   30° ,   a n d  

e)  t h a t   t h e   s u c t i o n   i s   a p p l i e d   w i t h   a  v a c u u m   of  a t   l e a s t  

60%,  p r e f e r a b l y   b e t w e e n   60  and  80%,  of   a t m o s p h e r i c   p r e s -  



s u r e   by  m e a n s   of   a  s u c t i o n   m o u t h p i e c e   w i t h   l i p s   t h a t  

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

o r   i n   t h e   i m m e d i a t e   v i c i n i t y   of  t h a t   a r e a ,   in   w h i c h  

l i q u i d   i s s u i n g   f r o m   t h e   n o z z l e s   i m p i n g e s   upon   t h e   c a r -  

p e t   o r   t h e   d e e p - l y i n g   p a r t s   of   i t s   p i l e .  

By  p r o c e e d i n g   in   t h i s   m a n n e r ,   t h e   c l e a n i n g   l i q u i d   w i l l   b e  

p r o j e c t e d   o n t o   o r   i n j e c t e d   i n t o   t h e   c a r p e t   a t   a  r e l a t i v e -  

ly   h i g h   p r e s s u r e   r e s u l t i n g   in   a  h i g h   v e l o c i t y   and  c o r r e -  

s p o n d i n g l y   g r e a t   k i n e t i c   e n e r g y ,   and  t h i s   e n a b l e s   t h e   l i q -  

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

t h e   c a r p e t .   The  u s e   of   a  r e l a t i v e l y   a c u t e   a n g l e   p r e v e n t s  

t h e   c l e a n i n g   l i q u i d   f r o m   p e n e t r a t i n g   d e e p . i n t o   or   t h r o u g h  

t h e  b a s e   of   t h e   c a r p e t ,   w h e r e   i t   c o u l d   d i s s o l v e   t h e   g l u e  

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

in  t h e   m a n n e r   i n d i c a t e d   u n d e r   a  r e l a t i v e l y   h i g h   v a c u u m   a n d  

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

e n e r g y ,   t h e   t u r b u l e n t   m i x t u r e   of  l i q u i d   and  d i r t   w i l l   b e  

s u c k e d   away  f r o m   t h e   c a r p e t   b e f o r e   i t   has   t i m e   to   come  t o  

r e s t   on  t h e   b a s e   of  t h e   c a r p e t .   At  t h e   same  t i m e ,   t h e   v e r y  

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

l i q u i d   i s   r e m o v e d   f r o m   t h e   c a r p e t   t h a n   has   p r e v i o u s l y   b e e n  

p o s s i b l e .   T r i a l s   h a v e   shown  t h a t   t h e   d r y i n g   t i m e ,   p r e v i o u s -  

ly   of  t h e   o r d e r   o f   a b o u t   two  d a y s   ( i . e .   48  h o u r s ) ,   can   b e  

b rought   down  to   b e t w e e n   4  and  6  h o u r s .   T h i s   m e a n s   t h a t   e . g .  

an  o f f i c e ,   in   w h i c h   t h e   c a r p e t   i s   c l e a n e d   a f t e r   n o r m a l  

w o r k i n g   h o u r s ,   w i l l   be  r e a d y   f o r   use   a l r e a d y   on  t h e   m o r n i n g  

of  t h e   f o l l o w i n g   d a y .  

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

v e n t i o n   i s   c h a r a c t e r i s e d   i n  

a)  t h a t   a  s u r f a c e - a c t i v e   a g e n t ,   such   as  a  s o l u t i o n   of  s o a p  

or  a  s u l p h o n a t e d   f a t t y   a l c o h o l ,   i s   a p p l i e d   to  t h e   c a r -  

p e t   b e f o r e   t h e   l i q u i d   m e n t i o n e d   i s   a p p l i e d   t o  t h e   c a r p a t ,  

b)  t h a t   t h e   s u r f a c e - a c t i v e   a g e n t   i s   a l l o w e d   t o  a c t   on  t h e  



d i r t   p r e s e n t   i n   t h e   c a r p e t ,   e . g .   d u r i n g   a  p e r i o d   of   u p  

to   15  m i n u t e s ,   a n d  

c)  t h a t   as   t h e   l i q u i d   m e n t i o n e d   i s   u s e d   a  r i n s i n g   l i q u i d  

s u b s t a n t i a l l y   d e v o i d   of   s o l i d s   in   s o l u t i o n ,   e . g .   p u r e  

w a t e r   o r   i o n - e x c h a n g e d   w a t e r ,   s a i d   r i n s i n g   l i q u i d   b e -  

i ng   s u p p l i e d   in   a  q u a n t i t y   p e r   u n i t   w e i g h t   of   t h e   c a r -  

p e t   s u f f i c i e n t   t o   r e m o v e   t h e   m a j o r   p r o p o r t i o n   o f   s a i d  

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

p e t ,   e . g .   a p p r o x i m a t e l y   7  l i t r e s   of  p u r e   w a t e r   p e r   k i -  

l o g r a m m e   of   t e x t i l e   f i b r e   in   t h e   u p w a r d l y   f a c i n g   p a r t s  

of  t h e   c a r p e t .  

In  t h i s  e m b o d i m e n t ,   t h e   c l e a n i n g   p r o c e s s  i s   d i v i d e d   i n t o  

two  m a i n   s t e p s ,   v i z .   - 
I .   a  f i r s t ,   " c h e m i c a l "   s t e p ,   c o m p r i s i n g   s t e p s   a )  . a n d   b )  

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

g i v e n   t i m e   t o   a c t   on  t h e   d i r t ,   a n d  

I I . a   s e c o n d ,   " m e c h a n i c a l "   s t e p ,   c o n s i s t i n g   of   s t e p   c ) a b o v e ,  

in  w h i c h   b o t h   t h e   d i r t   and  t h e   d e t e r g e n t  -   w h i c h   m a y  

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

f r o m   t h e   c a r p e t .  

The  p r e s e n t   i n v e n t i o n   a l s o   r e l a t e s   t o   an  a p p a r a t u s   f o r  

c a r r y i n g   o u t  t h e   m e t h o d   a c c o r d i n g   to   t h e   i n v e n t i o n .   S u c h  

an  a p p a r a t u s   w o u l d   be  of   t h e   k i n d   a d a p t e d   to   t h e   c l e a n -  

ing   of  c a r p e t s   p l a c e d   on  a  s u p p o r t ,   s u c h   as   a  f l o o r ,   s a i d  

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

a)  a  n u m b e r   of   n o z z l e s   f o r   d i r e c t i n g   a  l i q u i d   a g a i n s t   t h e  

c a r p e t ,   a n d  

b)  a t   l e a s t   one   s u c t i o n   m o u t h p i e c e   a d a p t e d   to   be  h e l d   i n  

c o n t a c t   w i t h   or  c l o s e   to  t h e   c a r p e t   and   c o n n e c t e d   t o  

a  v a c u u m   s o u r c e   in   o r d e r   to   r e m o v e   a t   l e a s t   p a r t   of   t h e  

l i q u i d   t h u s   d i r e c t e d   t o g e t h e r   w i t h   d i r t   f r o m   t h e   c a r -  

p e t   by  s u c t i o n ,  

and  in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h i s   a p p a -  

r a t u s   i s   c h a r a c t e r i s e d   b y / i n  



c)  l i q u i d   s u p p l y i n g   m e a n s   a d a p t e d   to  s u p p l y   t h e   l i q u i d  

m e n t i o n e d   to   t h e   n o z z l e s   u n d e r   a  p r e s s u r e   o f   a t   l e a s t  

20  b a r ,   p r e f e r a b l y   b e t w e e n   20  and  60  b a r ,  

d)  t h a t   t h e   n o z z l e s   a r e   a d a p t e d   to   d i r e c t   t h e   l i q u i d  

a g a i n s t   t h e   c a r p e t   u n d e r   a  r e l a t i v e l y   a c u t e   a n g l e   ( a )  

of  n o t   m o r e   t h a n   a p p r o x i m a t e l y   3 0 ° ,  

e)  v a c u u m   m e a n s   to   a p p l y   a  v a c u u m   to   t h e   s u c t i o n   m o u t h -  

p i e c e   of   a t   l e a s t   60%,  p r e f e r a b l y   b e t w e e n   60  and   80%,  

of  a t m o s p h e r i c   p r e s s u r e ,   a n d  

f)  t h a t   t h e   s u c t i o n   m o u t h p i e c e   i s   a d a p t e d   to   be  h e l d   i n  

s u c h   a  p o s i t i o n   d u r i n g   t h e   u s e   of  t h e   a p p a r a t u s ,   t h a t  

i t s   l i p s   a r e   h e l d   c l o s e   t o   or  in   e n g a g e m e n t   w i t h   t h e  

c a r p e t   in   or   in  t h e   i m m e d i a t e   v i c i n i t y   of   t h a t   a r e a ,  
in   w h i c h   l i q u i d   i s s u i n g   f rom  t h e   n o z z l e s   i m p i n g e s   u p o n  
t h e   c a r p e t   or   t h e   d e e p - l y i n g   p a r t s   i f   i t s   p i l e .  

I t   i s   p r e f e r r e d   t h a t   t h e   l i p s   of  t h e   s u c t i o n   m o u t h p i e c e  

c o m p r i s e   d o w n w a r d l y   f a c i n g   c o n v e x   e n g a g e m e n t   p o r t i o n s  

w i t h   a  r a d i u s   of  c u r v a t u r e  o f   t h e   o r d e r   of  5  mm.  A  l a r g e r  

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

a r e a   b e i n g   t o o   l a r g e   and  t h e   vacuum  i n s u f f i c i e n t   f o r   e f -  

f e c t i v e   r e m o v a l   of  t h e   l i q u i d   f rom  t h e   c a r p e t ,   w h e r e a s   a  

s m a l l e r   r a d i u s   of  c u r v a t u r e   r e s u l t s   i n   t h e   l i p s   " d i g g i n g  

i n t o "   t h e   c a r p e t ,   p a r t l y   c a u s i n g   a  l o c k i n g   of   t h e   c l e a n i n g  

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

p a s s a g e   of   a i r   and  l i q u i d .  

I t   i s   a l s o   p r e f e r r e d   t h a t   t h e   l i p s   of  t h e   s u c t i o n   m o u t h -  

p i e c e   a r e   s p a c e d   f rom  each   o t h e r   w i t h   a  cap  of  t h e   o r d e r  

of  3mm,  p r e f e r a b l y   n o t   e x c e e d i n g   3 .75   mm. A  l a r g e r   gap  i s  

n o t   a l w a y s   a b l e   to  p r e v e n t   t h e   s u c t i o n   m o u t h p i e c e   f r o m  

" l o s i n g   w a t e r " ,   as  t h e   v e l o c i t y   of  t h e   a i r   may  be  t o o   l o w ,  

w h e r e a s   a  n a r r o w e r   gap   d o e s   n o t   a l l o w   t h e   r e q u i s i t e  

a m o u n t s   of  a i r   and  l i q u i d   to   p a s s .  

In  p r a c t i c e   i t   i s  f u r t h e r   p r e f e r r e d   t h a t   a t   l e a s t   t h o s e  



p a r t s   of   t h e   l i p s   of   t h e   s u c t i o n   m o u t h p i e c e   l i k e l y   t o  

come  i n t o   c o n t a c t   w i t h   t h e   c a r p e t   b e i n g   c l e a n e d   a r e   m a d e  

of   a  m a t e r i a l   h a v i n g   a  low  c o e f f i c i e n t   of   f r i c t i o n   w i t h  

c a r p e t   t e x t i l e   f i b r e ,   p r e f e r a b l y   of   t h e   o r d e r   of   0 . 0 8   o r  

l e s s ,   s a i d   m a t e r i a l   e . g .   c o n s i s t i n g   of   l o w - p r e s s u r e   p o l y -  

e t h y l e n e   w i t h   a  h i g h   d e g r e e   of   p o l y m e r i z a t i o n .   A  l o w   c o -  

e f f i c i e n t   of   f r i c t i o n   p r e v e n t s   t h e   m o u t h p i e c e   f rom  p u l l -  

. i n g   t h e   c a r p e t   a l o n g   t h e   f l o o r ,   and  m a t e r i a l s   of  t h e   k i n d  

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

e f f i c i e n t   of  f r i c t i o n   and   f o r   e n a b l i n g   t h e   l i p s   t o   be  m a -  

n u f a c t u r e d   a t   a  r e a s o n a b l e   c o s t .  

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

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

pumps   e t c . - r e q u i r e d   to   p r o v i d e   t h e   n e c e s s a r y   v a c u u m   a n d  

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

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

t o   be  p l a c e d   on  or   in   an  a p p a r a t u s   d e s i g n e d   t o   be  m o v e d  

a l o n g   a  c a r p e t   l y i n g   on  a  f l o o r   by  one  p e r s o n   in   an  e f f i -  

c i e n t   m a n n e r ,   t a k i n g   i n t o   c o n s i d e r a t i o n   p r o b l e m s   a r i s i n g  

in   c o r n e r s   and   b e l o w   f i x e d   f u r n i t u r e   e t c .   The  p r e s e n t   i n -  

v e n t i o n   a l s o   c o m p r i s e s   a  s o l u t i o n   of   t h i s   p r o b l e m   in   a n  

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

c o n s i s t s   o f   two  s u b - u n i t s ,   v i z . :  

a)  a  m o b i l e ,   m a n u a l l y   o p e r a b l e ,   c l e a n i n g   h e a d   c o m p r i s i n g  

t h o s e   p a r t s   d e s i g n e d   t o   come  i n t o   c o n t a c t   w i t h   o r   t o  

be  s i t u a t e d   c l o s e   to   t h e   c a r p e t   t o   be  c l e a n e d ,   s u c h   a s  

t h e   r i n s i n g   n o z z l e s   and   t h e   s u c t i o n   m o u t h p i e c e   as  w e l l  

as  a s s o c i a t e d   e q u i p m e n t ,   s u c h   as  a  l i q u i d   s e p a r a t o r   f o r  

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

and  l i q u i d   s u c k e d   in   t h r o u g h   t h e   s u c t i o n   m o u t h p i e c e , a n d  

b)  a  p o w e r   and   p r o c e s s i n g   u n i t   c o m p r i s i n g   t h o s e   p a r t s   o f  

t h e   a p p a r a t u s ,   w h i c h   a r e   n o t   r e q u i r e d   to   come  i n t o   c o n -  

t a c t   w i t h   or   to   be  p l a c e d   c l o s e   to   t h e   c a r p e t   t o   b e  

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

when  r e q u i r e d ,   h e a t i n g   t h e   r i n s i n g   l i q u i d   and  d e l i v e r -  



i ng   i t   u n d e r   h i g h   p r e s s u r e   to   t h e   c l e a n i n g   h e a d ,  

e q u i p m e n t   f o r   a p p l y i n g   a  v a c u u m   to   t h e   s u c t i o n   m o u t h -  

p i e c e   in   t h e   c l e a n i n g   h e a d   and   f i l t e r i n g   t h e   a i r   d r a w n  

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

u s e d   r i n s i n g   l i q u i d   s e p a r a t e d - o u t   in   s a i d   l i q u i d   s e p a -  

r a t o r   b e f o r e   d i s c h a r g i n g   s a m e ,   as   w e l l   a s  

c)  f l e x i b l e   c o n n e c t i o n   m e a n s   c o n n e c t i n g   t h e   p a r t s   of  t h e  

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

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

w h i c h   t h e y   c o o p e r a t e .  

In   t h i s   m a n n e r ,   o n l y   t h e   p a r t s   r e q u i r e d   to   be  c l o s e   t o   t h e  

c a r p e t   b e i n g   c l e a n e d   a r e   s u b j e c t   t o  b e i n g   moved  by  t h e  o p -  

e r a t o r ,   who  w i l l   h ave   no  d i f f i c u l t y  i n   m a n o e v e r i n g   t h e s e  

p a r t s  i n   t h e   f o rm  of  t h e   m a n u a l l y   o p e r a b l e   c l e a n i n g   h e a d . .  

F u r t h e r ,   t h e   power   and  p r o c e s s i n g   u n i t ,   w h i c h   may  be  i n  

t h e   f o r m   of  a  l o r r y   or  a  r o a d   t r a i l e r   to   b e  p a r k e d   o u t s i d e  

t h e   b u i l d i n g   c o n c e r n e d ,   can  be  made   l a r g e   e n o u g h   t o   e a s i l y  

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

a l s o   to   g i v e   room  f o r   p r e s e n t   and   f u t u r e   a d d i t i o n s   of   a n -  

c i l l a r y   and  a u x i l i a r y   e q u i p m e n t ,   and  e v e n   t h e   n e c e s s a r y  

p e r s o n n e l   f a c i l i t i e s .  

In  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 h e   a p p a r a t u s   a c c o r d -  

ing   to   t h e   i n v e n t i o n , t h e   c l e a n i n g   h e a d   i s   c l o s e d   on  a l l  

s i d e s   e x c e p t   b e l o w ,   t h e   c l o s e d   s p a c e   e n c l o s i n g   a t   l e a s t  

t h e   r i n s i n g   n o z z l e s   and  t h e   r e g i o n   b e t w e e n   t h e   r i n s i n g  

n o z z l e s   and  t h e   s u c t i o n   m o u t h p i e c e ,   p r e f e r a b l y   a l s o   a  s e t  

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

t h e   m o i s t e n i n g   n o z z l e s   and  t h e   r i n s i n g   n o z z l e s .   I f   h o t  

l i q u i d   i s   u s e d   as  r i n s i n g   l i q u i d ,   t h i s   f e a t u r e   p r e v e n t s   u n -  

due  c o o l i n g   of  t he   l i q u i d   by  c o n t a c t   w i t h   p a s s i n g   a i r   a n d  

e v a p o r a t i o n   a n d  i f   a  l i q u i d   g i v i n g   o f f   n o x i o u s   f umes   i s  

u s e d  -   p r e v e n t s   or  a t   l e a s t   l i m i t s   c o n t a m i n a t i o n   of  t h e   a t -  

mopohere r   in  t h e   s p a c e   c o n c e r n e d .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   in   m o r e   d e t a i l   w i t h  

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

i n   w h i c h  

F i g u r e   1  i s   a  s i d e   v i e w ,   p a r t l y   in   s e c t i o n ,   of   an  e x a m p l e  

of  a  c l e a n i n g   h e a d   a c c o r d i n g   t o   t h e   i n v e n t i o n ,  

a n d  

F i g u r e   2  i s   a  " t r a n s p a r e n t "   s i d e   v i e w   of   an  e x a m p l e   of  a  

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

v e n t i o n .  

D E S C R I P T I O N   OF  THE  PREFERRED  E M B O D I M E N T -  

The  c l e a n i n g   h e a d   as   shown  in   F i g u r e   1  c o m p r i s e s   a  f r a m e  

o r   c h a s s i s   116  made  of   c o m p a r a t i v e l y   r i g i d   m a t e r i a l ,   s u c h  

as   s h e e t   s t e e l ,   w h i c h   c a r r i e s   t h e   v a r i o u s   c o m p o n e n t s   o f  

t h e   c l e a n i n g   h e a d .   The  c h a s s i s   116  r e s t s  o n   a  s y m b o l i c a l l y  
s h o w n   c a r p e t   118  p l a c e d   on  a  f l o o r   and  n o r m a l l y   b o n d e d   o r  
n a i l e d   t o   s a i d   f l o o r ,   p a r t l y   t h r o u g h   a  d rum  m o t o r   1 3 2 ,  

p a r t l y   t h r o u g h   a  s u c t i o n   m o u t h p i e c e   1 1 3 .   The  d rum  m o t o r  

132  i s   o f   a  t y p e ,   in   w h i c h   t h e   s h a f t   ( n o t   s h o w n )   i s   s t a -  

t i o n a r y   and   in   t h i s   e x a m p l e   f i x e d   to   t h e   c h a s s i s   116  b y  

m e a n s   n o t   shown ,   t h e   h o u s i n g   o r  d r u m   r o t a t i n g   r e l a t i v e   t o  

t h e   s h a f t   in   a  m a n n e r   to   e n a b l e   t h e   m o t o r   t o   p r o p e l   t h e  

c h a s s i s   116  in   t h e   d i r e c t i o n   i n d i c a t e d   o r ,   when  r e v e r s e d ,  

in   t h e   o p p o s i t e   d i r e c t i o n .   The  drum  m o t o r   132  may  be  a  

v a r i a b l e - s p e e d ,   r e v e r s i b l e   m o t o r ,   p r e f e r a b l y   w i t h   c o n t i -  

n u o u s   s p e e d   v a r i a t i o n .  

T h e   s u c t i o n   m o u t h p i e c e   113  c o m p r i s e s   a  p a i r   of  l i p s   1 1 3 a  

and   1 1 3 b ,   w h i c h   may  be  of  s i m i l a r   or  d i f f e r e n t   c o n f i g u r a -  

t i o n ,   as   s e e n   in  c r o s s   s e c t i o n ,   i . e .   as  s e e n   in   F i g u r e   1 .  

In   t h e   e x a m p l e   shown,   e a c h   l i p   113a  and  1 1 3 b   c o m p r i s e s   a 

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

o r d e r   of   5  mm,  and  t h e   gap   b e t w e e n   t h e   l i p s   i s   in   t h e   o r -  



d e r   of  3  mm.  I t   s h o u l d   be  n o t e d   in   t h i s   c o n n e c t i o n   t h a t  

t h e   l i p s   1 1 3 a   and  113b   a r e   shown  in  F i g u r e   1  on  a  d i f f e r e n t  

s c a l e   t h a n   t h e   r e s t   of  t h e   c l e a n i n g   h e a d ,   w h i c h   in   p r a c t i c e  

c o u l d   h a v e   a  l e n g t h   of   t h e   o r d e r   of  65  cm  and  a  w i d t h   n o r -  

mal   to  t h e   p l a n e   of  F i g u r e   1  of  t h e   o r d e r   of  50  cm.  T h e  

l i p s   1 1 3 a   and   1 1 3 b   a r e   made  of  a  m a t e r i a l   w i t h   a  low  c o -  

e f f i c i e n t   of  f r i c t i o n  -   p r e f e r a b l y   of  t h e   o r d e r   of  0 . 0 8  

o r   l e s s  -   s u c h   as   l o w - p r e s s u r e   p o l y e t h y l e n e   w i t h   a  h i g h  

d e g r e e   of   p o l y m e r i z a t i o n .  

The  s u c t i o n   m o u t h p i e c e   113  i s   c o n n e c t e d   to   a  s u c t i o n   c h a m -  

b e r   1 2 2 ,   w h i c h  -   l i k e   t h e   m o u t h p i e c e   1 1 3  -   e x t e n d s   a l o n g  

s u b s t a n t i a l l y   t h e   f u l l   w i d t h   of  t h e   c l e a n i n g   h e a d ,   m e a -  

s u r e d   in   a  d i r e c t i o n   n o r m a l   to   t h e   p l a n e   of  F i g u r e   1.  T h e  

s u c t i o n   c h a m b e r   122  i s   c l o s e d   on  a l l   s i d e s   a p a r t   f r o m   i t s  

c o n n e c t i o n   w i t h   t h e   s u c t i o n   m o u t h p i e c e   113  and  a  n u m b e r  

of  p i p e   s t u b s   123  l e a d i n g   to   an  e q u a l   number   of   f l e x i b l e  

s u c t i o n   t u b e s   124 .   The  p i p e   s t u b s   123  and  t h e   f l e x i b l e  

t u b e s   1 2 4 ,   of  w h i c h   t h e r e   may  be  f o u r  -   or  any  o t h e r  c o n -  

v e n i e n t - n u m b e r  -   a r e   p l a c e d   p a r a l l e l   to   e a c h   o t h e r   in   a  

row  n o r m a l   t o   t h e   p l a n e   of  F i g u r e   1,  a l t h o u g h   o t h e r   c o n -  

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

met   by  t h e   f l e x i b l e   t u b e s   124  t h a t   c o n n e c t   t h e   s u c t i o n  

c h a m b e r   122  w i t h   a  w a t e r   s e p a r a t o r   125  i s   t h a t   t h e i r   f l o w  

r e s i s t a n c e   s h o u l d   be  so  low  as  n o t   to   r e p r e s e n t   a  s u b s t a n -  

t i a l   h i n d r a n c e   t o   t h e   f l o w   of  a i r   m i x e d   w i t h   w a t e r   f r o m  

t h e   s u c t i o n   c h a m b e r   122  to   t h e   s e p a r a t o r   125 .   E q u a l l y ,   t h e  

s u c t i o n   c h a m b e r   122  i t s e l f   s h o u l d   n o t   p r e s e n t   a  s u b s t a n -  

t i a l   h i n d r a n c e   to  t he   f i c e   of  a i r   and  w a t e r   f rom  t h e   s u c -  

t i o n   m o u t h p i e c e   113  to   t h e   f l e x i b l e   t u b e s   1 2 4 .  

The  w a t e r   s e p a r a t o r   125  c o n t a i n s   one  or  more   b a f f l e s   i l -  

l u s t r a t e d   s y m b o l i c a l l y   b y  a   b a f f l e   126  shown  in  d o t t e d  

l i n e .   The  s e p a r a t o r   125  c o m p r i s e s   an  a i r   e x i t   t u b e   1 2 5 a  

and  a  w a t e r   e x i t   t u b e   125b .   The  a i r   e x i t   t u b e   125a   i s   c o n -  



n e c t e d   t o   a  f l e x i b l e   s u c t i o n   t u b e   109  l e a d i n g   t o   a  p o w e r  

u n i t   t o   be  d e s c r i b e d   b e l o w .   The  w a t e r   e x i t   t u b e   1 2 5 b   i s  

c o n n e c t e d   t o   t h e   i n p u t   s i d e   of   a  w a t e r   pump  1 2 8 ,   s u c h   a s  

a  r o t a r y   d i s p l a c e m e n t   pump  w i t h   a  r u b b e r - w i n g e d   r o t o r   o f  

t h e   t y p e   m a r k e t e d   u n d e r   t h e   t r a d e   n a m e  J A B S C O ,   t h e   o u t -  

p u t   s i d e   o f  w h i c h   i s   c o n n e c t e d   t o   a  t u b e   1 2 8 a ,   w h i c h   i n  

t u r n   i s   c o n n e c t e d   t o   a  f l e x i b l e   w a t e r   r e m o v a l   t u b e   1 2 9  

l e a d i n g   t o   s a i d   p o w e r   u n i t   t o   be  d e s c r i b e d   b e l o w .  

Both   t h e   d r u m   m o t o r   132  and  t h e   m o t o r   ( no t   s h o w n )   d r i v i n g  

t h e   w a t e r   pump  128  may  be  a d a p t e d   to   run   on  h i g h - f r e -  

q u e n c y   a l t e r n a t i n g   c u r r e n t   p o w e r ,   i . e .   of  a  f r e q u e n c y   i n  

e x c e s s   of   100  Hz,  as   t h i s   m a k e s   i t   p o s s i b l e   to   r e d u c e  

t h e i r   w e i g h t / p o w e r   r a t i o   and   t h u s   to   r e d u c e  t h e   w e i g h t   o f  

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

power   f o r   t h e   f u n c t i o n s   c o n c e r n e d ,   i . e .  t h e   m o v e m e n t   o f  

t h e   c l e a n i n g   h e a d   a l o n g   t h e   c a r p e t   118  and  t h e   r e m o v a l   o f  

t h e   w a t e r   s e p a r a t e d - o u t   in   t h e   w a t e r   s e p a r a t o r   1 2 5 .   T h e  

h i g h - f r e q u e n c y   e l e c t r i c   p o w e r   may  be  s u p p l i e d   f r o m   s a i d  

p o w e r   u n i t   t h r o u g h   a  c a b l e   n o t   shown  in   F i g u r e   1 .  

A  r o t a r y   b r u s h   114  i s   a l s o   r o t a t a b l y   m o u n t e d   i n   t h e   c h a s -  

s i s   116  w i t h   i t s   a x i s   a t   r i g h t   a n g l e s   to   t h e   d i r e c t i o n   o f  

m o v e m e n t   o f   t h e   c l e a n i n g   h e a d   and   p a r a l l e l   to   t h e   f l o o r ,  

and  i s   a d a p t e d   t o   be  d r i v e n   by  t h e   drum  m o t o r   132  b y  

means   of  a  s p r o c k e t   133  on  t h e   m o t o r   and  a  s p r o c k e t   1 3 4  

on  t h e   b r u s h ,   i n t e r c o n n e c t e d   by  a  d r i v e   c h a i n   1 3 5 .   T h e  

c h a i n   d r i v e   1 3 3 - 1 3 5   may  be  d i m e n s i o n e d   to   d r i v e   t h e   b r u s h  

114  a t   a  p e r i p h e r a l   s p e e d   of  t h e   o r d e r   of  s i x   t i m e s   t h a t  

of  t h e   drum  m o t o r   132 .   A  b e l t   d r i v e   or   g e a r s   m a y ,   o f  

c o u r s e ,   be  u s e d   i n s t e a d   of  t h e   c h a i n   d r i v e   s h o w n ,   or   t h e  

b r u s h   114  m a y  h a v e   i t s   own  d r i v e   m e a n s .  

The  s u c t i o n   c h a m b e r   122  i s   f i x e d   to   t h e   c h a s s i s  1 1 6   n y  

means   of   a  p i v o t   b e a r i n g   131 ,   a l l o w i n g   t h e   s u c t i o n   c h a m b e r  

122,  and  w i t h   i t   t h e   s u c t i o n   m o u t h p i e c e   113,   t o   t u r n  



s l i g h t l y   a b o u t   a  h o r i z o n t a l   a x i s   p a r a l l e l   to   t h e   d i r e c -  

t i o n   o f  m o v e m e n t   of  t h e   c l e a n i n g   h e a d .   T h i s   e n a b l e s   t h e  

s u c t i o n   m o u t h p i e c e   133  to   a d a p t   i t s e l f   to   t h e   m i n o r   i r r e -  

g u l a r i t i e s   i n   t h e   f l o o r   b e a r i n g   t h e   c a r p e t   118 ,   t h e   s u c -  

t i o n   t u b e s   124  b e i n g   f l e x i b l e   f o r   t h i s   p u r p o s e .  

M o u n t e d   in   t h e   c h a s s i s   116  by  m e a n s   n o t   shown  a r e  t h r e e  

s e t   o f   n o z z l e s ,   a l l   t h r e e   s e t s   e x t e n d i n g   a c r o s s   t h e   w o r k -  

i n g   a r e a   o f   t h e   c l e a n i n g   h e a d ,   i . e .   t r a n s v e r s e l y   to   t h e  

p l a n e   of   F i g u r e   1.  T h e s e   n o z z l e s   a r e ,   r e c k o n e d   f rom  r i g h t  

to   l e f t   i n   F i g u r e   1,  i . e .   i n   t h e   o r d e r   of  p r o c e s s i n g ,   a  

s e t   o f   m o i s t e n i n g   n o z z l e s  1 0 3   a d a p t e d   to   d i r e c t   w a t e r   t o  

t h e   a r e a   i m m e d i a t e l y   in   f r o n t   of   and  b e l o w   t h e   r o t a r y  

b r u s h   1 1 4 ,   a  s e t  o f   r i n s i n g   n o z z l e s   102  a d a p t e d   to   d i r e c t  

h i g h - v e l o c i t y   j e t s   of  w a t e r   to   t h e   a r e a   i m m e d i a t e l y   in  - 

f r o n t   o f   a n d / o r   b e l o w   t h e   s u c t i o n   m o u t h p i e c e   113 ,   and  a  

s e t   of   a f t e r - t r e a t m e n t   n o z z l e s   101  a d a p t e d   t o   d i r e c t   a f t e r -  

t r e a t m e n t   l i q u i d ,   s u c h   as  an  a n t i - s t a t i c   s o l u t i o n ,   to   t h e  

c a r p e t   118  a f t e r   t h e   p a s s a g e   of  t h e   s u c t i o n   m o u t h p i e c e   1 1 3 .  

The  n o z z l e s   in   e a c h   row  a r e ,   of  c o u r s e ,   p l a c e d   i n   a  s u f f i -  

c i e n t   n u m b e r   p e r   u n i t   l e n g t h   to   e n s u r e   t h a t   t h e   p a r t i c u l a r  

a r e a   of   t h e   c a r p e t   r e c e i v e s   a  s u f f i c i e n t   a m o u n t   of   t h e   l i q -  

u i d   c o n c e r n e d   in   c l o s e l y   s p a c e d   j e t s .  

W a t e r   u n d e r   h i g h   p r e s s u r e   and  p o s s i b l y   a t   a  s u i t a b l y   e l e -  

v a t e d   t e m p e r a t u r e   i s  s u p p l i e d   f r o m   t h e   power   u n i t   to   be  d e -  

s c r i b e d   b e l o w   t h r o u g h   a  f l e x i b l e   w a t e r   s u p p l y   t u b e   111  c o n -  

n e c t e d   t o   a  s u p p l y   t u b e   104b  on  a  v a l v e   u n i t   104 .   The  v a l v e  

u n i t   104  i s   a d a p t e d   to  r e g u l a t e   t n e   f l o w   of  w a t e r   f rom  t h e  

s u p p l y   t u b e   104b  to   b o t h   t he   m o i s t e n i n g   n o z z l e s   103  a n d  

t he   r i n s i n g   n o z z l e s   102,   f l o w i n g   t h r o u g h   s u p p l y   t u b e s   1 0 3 b  

and  102b   and  d i s t r i b u t i n g   m a n i f o l d s   103a  and  102a  r e s p e c -  

t i v e l y   t o  t h e   n o z z l e s .   The  v a l v e   u n i t   104,   t h e   d e t a i l s   o f  

. w h i c h   n e e d   n o t   be  d e s c r i b e d   f u r t h e r ,   as  t h e y   a r e   o b v i o u s   t o  

a  s k i l l e d   p e r s o n ,   may  be  a d a p t e d   to   c o n t r o l   t h e   f l o w   to  t h e  



n o z z l e s   103  and  102  in   r e s p o n s e   to   t h e   d i r e c t i o n   of   r o t a -  

t i o n   of  t h e   drum  m o t o r   132 ,   so  t h a t   w a t e r   o n l y   i s s u e s  

f r o m   t h e s e   n o z z l e s   when  t h e   drum  m o t o r   r o t a t e s   i n   a  d i -  

r e c t i o n   t o   d r i v e   t h e   c l e a n i n g   h e a d   f o r w a r d , i . e .   i n   t h e  

d i r e c t i o n   s h o w n ,   and  a l s o   in   r e s p o n s e   to   a  " d e a d   m a n ' s  

b u t t o n "   ( n o t   shown)   on  t h e   c l e a n i n g   h e a d ' s   o p e r a t i n g  

h a n d l e   ( n o t   s h o w n ) .   The  r e q u i s i t e   c o n t r o l   a r r a n g e m e n t s  

c o u l d   be  c o n s t r u c t e d   i n   a c c o r d a n c e   w i t h   w e l l - k n o w n   p r i n -  

c i p l e s ,   and   f u r t h e r   e x p l a n a t i o n   s h o u l d   be  u n n e c e s s a r y   i n  

t h e   p r e s e n t   c o n t e x t .  

The  a f t e r - t r e a t m e n t   n o z z l e s   1 0 1  a r e   a d a p t e d   t o   r e c e i v e  

l i q u i d   t h r o u g h   a  m a n i f o l d   l o l a   b e i n g   s u p p l i e d   t h r o u g h   a  

s u p p l y   t u b e   101b   and  a  f l e x i b l e   s u p p l y   t u b e   108  c o n n e c t e d  

to   t h e   p o w e r   u n i t   d e s c r i b e d   b e l o w .   The  s u p p l y   t u b e   1 0 1 b  

c o u l d   p a s s   t h r o u g h   a  s e c t i o n   of   t h e   v a l v e   u n i t   104  i s o l a t -  

ed  f rom  t h e   t u b e s   1 0 3 b   and  1 0 2 b ,   or   t h r o u g h   i t s   own  v a l v e  

( n o t   shown)   to   make  i t   p o s s i b l e   a l s o   t o   c o n t r o l   t h e   f l o w  

of  a f t e r - t r e a t m e n t   l i q u i d   i n   a  s i m i l a r   m a n n e r   t o   t h e   l i q -  

u i d   i s s u i n g   t h r o u g h   t h e  n o z z l e s   103  and   1 0 2 .  

The  s p a c e   c o n t a i n i n g   t h e   p a r t s   d e s c r i b e d   a b o v e   w i t h   t h e   e x -  

c e p t i o n   o f   t h e   a f t e r - t r e a t m e n t   n o z z l e s   1 0 1 ,   t h e   f r o n t   o f  

t h e   w a t e r   s e p a r a t o r   125  and   t h e   pump  128  i s   s u b s t a n t i a l l y  

c l o s e d   by  a  c o v e r   1 2 1 ,   w h i c h   i s   s e c u r e d   to   t h e   c h a s s i s   1 1 6  

by  s u i t a b l e   f a s t e n i n g   m e a n s   n o t   s h o w n ,   s u c h   as   s c r e w s ,  
and  e n c l o s e s   a l l   t h e s e   p a r t s   a b o v e ,   b e h i n d   ( i . e .   t o   t h e  

l e f t   in   F i g u r e   1)  and   on  b o t h   s i d e s   p a r a l l e l   to   t h e   p l a n e  

of  F i g u r e   1.  T h i s   s p a c e   i s ,   h o w e v e r ,   s u b s t a n t i a l l y   o p e n   b e -  

low,   f a c i n g   t h e   c a r p e t   11b ,   and  i s   s e a l e d   m o r e   or   l e s s  

f l u i d - t i g h t   to   t h e   c a r p e t   by  m e a n s   of  a  f l e x i b l e   s k i r t   1 3 0  

of  r u b b e r   or   t h e   l i k e ,   w h i c h   may  or  may  n o t   e x t e n d   a l l   t h e  

way  r o u n d   t h e   l o w e r  e d g e   cf  t h e   c l e a n i n g   h e a d .  

In  t h e   same  m a n n e r   as   p r e v i o u s l y   known  c l e a n i n g   h e a d s ,  

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



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

in   F i g u r e   1,  s u c h   as   a  h a n d l e   and  c o n t r o l   b u t t o n s  -   i n -  

c l u d i n g   t h e   " d e a d   m a n ' s   b u t t o n "   m e n t i o n e d   a b o v e  -   a n d  

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

t h e   s u p p l y   of   l i q u i d   t o   t h e   n o z z l e s   and  t h e   m o v e m e n t   o f  

t h e   d rum  m o t o r   132 ,   as   w e l l   as  a s s o c i a t e d   w i r i n g .  

F i g u r e   2  s h o w s  -   p u r e l y   d i a g r a m m a t i c a l l y  -   a  p o w e r   u n i t  

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

f e r e n c e   t o   F i g u r e   1.  The  u n i t   i s   more   t h a n   a  m e r e   p o w e r  

u n i t ,   as   i t   b o t h   s u p p l i e s   w a t e r ,   w h i c h   m a y  o r   may  n o t   b e  

h e a t e d ,   u n d e r   p r e s s u r e   and   a n t i - s t a t i c   l i q u i d   t o   t h e   c l e a n -  

i ng   h e a d   and   w i t h d r a w s   a i r   u n d e r   v a c u u m  a n d   u s e d   r i n s i n g  

w a t e r   f r o m   t h e   u n i t .   F u r t h e r ,   t h e  p o w e r   u n i t   i s   a d a p t e d  

to  t r e a t   w a t e r   s u p p l i e d   t o   t h e   c l e a n i n g   h e a d ,   s u c h   as   b y  

a  " s o f t e n i n g "   or  i o n - e x c h a n g i n g   p r o c e s s ,   and  to   f i l t e r  

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

b e f o r e   d i s c h a r g i n g   same  t o   a t m o s p h e r e   and  s e w e r s   r e s p e c -  

t i v e l y .   F i n a l l y ,   t h e   p o w e r   u n i t   shown  in  F i g u r e   2  may  c o n -  

t a i n   a  h i g h - f r e q u e n c y   e l e c t r i c   g e n e r a t o r   f o r   s u p p l y i n g  

p o w e r   to   t h e   e l e c t r i c   m o t o r s   f o r   t h e   c l e a n i n g   h e a d ' s   d r u m  

m o t o r   and  pump  m o t o r , a s   w e l l   as  e q u i p m e n t   to   s e r v e   o t h e r  

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

To  f u l f i l   t h e   a b o v e - m e n t i o n e d   f u n c t i o n s ,   t h e   p o w e r   u n i t  

shown  in   F i g u r e   2  c o n t a i n s   a  n u m b e r   of  p i e c e s   o f   e q u i p -  

men t   now  to   be  d e s c r i b e d .  

T h u s ,   t h e   r i n s i n g   w a t e r   i s   t a k e n   f rom  a  s u p p l y ,   s u c h   a s  

t he   m u n i c i p a l   w a t e r   m a i n s ,   t h r o u g h   a  p i p e   136 ,   l e a d i n g  

to  a  w a t e r   t r e a t m e n t   u n i t   137 .   The  w a t e r   t r e a t m e n t   u n i t  

137  c o m p r i s e s   e q u i p m e n t   to   c a r r y   ou t   t he   t r e a t m e n t   r e -  

q u i r e d   on  t h e   w a t e r   f o u n d   in   t h e   m a i n s   s u p p l y   a r e a   c o n -  

c e r n e d .   As  m o s t   m u n i c i p a l   w a t e r w o r k s   s u p p l y   w a t e r   w i t h   a  

c e r t a i n   a m o u n t   of  c a l c i u m   c o m p o u n d s   m a k i n g   t h e   w a t e r  



" h a r d " ,   t h i s   e q u i p m e n t   w i l l   n o r m a l l y   c o m p r i s e   a  " w a t e r  

s o f t e n e r "   or   i o n   e x c h a n g e r   f o r   r e m o v i n g   t h e   c a l c i u m   c o m -  

p o u n d s .   O t h e r   t r e a t m e n t   s u b - u n i t s   may  be  a d d e d   as   a n d  

when  n e e d   a r i s e s .   F rom  t h e   w a t e r   t r e a t m e n t   u n i t   137  t h e  

w a t e r   p a s s e s   t o   a  h e a t i n g   u n i t   1 3 8 ,   in   w h i c h  t h e   w a t e r   i s  

h e a t e d   when  r e q u i r e d   t o   t h e   r e q u i s i t e   t e m p e r a t u r e .   T h e  

h e a t i n g   u n i t   may  be  s u p p l i e d   w i t h   h e a t   in   any  c o n v e n i e n t  

m a n n e r ,   s u c h   as  f r o m   a  b u r n e r   a n d / o r   t h e   c o o l i n g   w a t e r   o f  

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

i n   t h e   p o w e r   u n i t   i t s e l f ,   and   t h e   t e m p e r a t u r e   of   t h e   w a t e r  

l e a v i n g   t h e   h e a t i n g   u n i t   may  be  t h e r m o s t a t i c a l l y   c o n t r o l -  

l e d   u s i n g   known  t e c h n o l o g y .   From  t h e   h e a t i n g   u n i t   138  t h e  

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

139 ,   shown  s y m b o l i c a l l y   as   a  s i n g l e - s t a g e   c e n t r i f u g a l  

pump,  b u t   a  m u l t i p l e - s t a g e   c e n t r i f u g a l   pump  or   o t h e r   t y p e s  

of   pumps  may  be  u s e d ,   d e p e n d i n g   on  t h e   s p e e d   of   r o t a t i o n  

of   t h e   d r i v e   m o t o r   a v a i l a b l e .   The  w a t e r   l e a v i n g   t h e   p u m p  

139  u n d e r   h i g h   p r e s s u r e ,   s u c h   as  b e t w e e n   20  and  60  b a r ,  

f l o w s   t h r o u g h   t h e   f l e x i b l e   w a t e r   s u p p l y   t u b e   111  i n t o   t h e  

c l e a n i n g   h e a d   as   s h o w n   i n   F i g u r e   1.  A  v a c u u m   pump  1 4 0  

c a p a b l e   o f   d e l i v e r i n g   a  v a c u u m   of  a t   l e a s t   40%,  i . e .   a n  

a b s o l u t e   p r e s s u r e   c o r r e s p o n d i n g   t o   60%  of  a t m o s p h e r i c  

p r e s s u r e ,   d r a w s   a i r   f r o m   t h e   f l e x i b l e   s u c t i o n   t u b e   1 0 9 ,  

t h e   o t h e r   end  of   w h i c h   i s   c o n n e c t e d   to   t h e   c l e a n i n g   h e a d  

as  shown  in   F i g u r e   1.  As  t h i s   a i r   may  c o n t a i n   v a r i o u s  

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

w a t e r ,   t h e   o u t l e t   s i d e   of  t h e   v a c u u m   pump  140  i s   c o n n e c t -  

ed  to  t h e   i n l e t   s i d e   of   a  f i l t e r   141  of  any   s u i t a b l e   t y p e ,  

t h e   o u t l e t   s i d e   of  w h i c h   d i s c h a r g e s   to   a t m o s p h e r e .   I f   t h e  

a i r   c o m i n g   f r o m   t h e   c l e a n i n g   h e a d   i s   h o t ,   i t s   h e a t   may  b e  

e x t r a c t e d   by  m e a n s   of  a  h e a t   e x c h a n g e r   ( n o t   shown)   a n d  

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

138  or  some  o t h e r   u s e f u l   p u r p o s e .  

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

t h e   w a t e r   s e p a r a t o r   125  shown  in  F i g u r e   1  and  t r a n s p o r t e d  



t h r o u g h   t h e   f l e x i b l e   w a t e r   r e m o v a l   t u b e   129  by  means   o f  

t h e   w a t e r   pump  128  i s   c o n d u c t e d   t h r o u g h   a  f i l t e r   142  ( o p -  

t i o n a l )   and   t o   t h e   s e w e r s .   Any  h e a t   c o n t a i n e d   in   t h i s   w a t e r  

c o m i n g   f r o m   t h e   w a t e r   s e p a r a t o r   125  may,   of   c o u r s e ,   a l s o  

be  e x t r a c t e d   by  m e a n s   of  a  h e a t   e x c h a n g e r   ( n o t   shown)   a n d  

u s e d   as   i n d i c a t e d   a b o v e .  

.The  p o w e r   u n i t   shown  in   F i g u r e   2  a l s o   c o n t a i n s   a  h i g h -  

f r e q u e n c y   e l e c t r i c   g e n e r a t o r   143 ,   shown  s y m b o l i c a l l y   a s  

b e i n g   d r i v e n   by  an  i n t e r n a l   c o m b u s t i o n   e n g i n e   1 4 4 ,   a l -  

t h o u g h   o t h e r   m e a n s   f o r   d r i v i n g   t h e   g e n e r a t o r   143  c o u l d  

be  u s e d ,   s u c h   as  an  e l e c t r i c  m o t o r   c o n n e c t e d   to   t h e   m a i n s ,  

or   t h e   a u x i l i a r y   d r i v e   s h a f t   of  an  a s s o c i a t e d   t r a c t i o n  

v e h i c l e .   The  t e r m   " h i g h   f r e q u e n c y "   i s   t o   be  u n d e r s t o o d   a s  

c o m p r i s i n g   f r e q u e n c i e s   o f  t h e   o r d e r   of  100  Hz  and   a b o v e ,  

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

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

i . e .   t h e   drum  m o t o r   132  and  t h e   m o t o r   f o r   t h e   w a t e r   p u m p  
128  shown  in   F i g u r e   1.  The  w i r i n g   c o n c e r n e d   i s   n o t   s h o w n  

in   t h e   F i g u r e s .  

Shown  i n   F i g u r e   2  i s   a l s o   an  a n t i - s t a t i c   l i q u i d   t a n k   1 4 5 ,  

s u p p l y i n g   a n t i - s t a t i c   l i q u i d   t o   t he   c l e a n i n g   h e a d   as  s h o w n  

in  F i g u r e   1  by  m e a n s   of   a  l i q u i d   pump -146   and   t h e   f l e x i b l e  

s u p p l y   t u b e   1 0 8 .  

The  p o w e r   u n i t   shown  in   F i g u r e   2  may  c o n t a i n   a d d i t i o n a l  

e q u i p m e n t   n o t   s h o w n ,   s u c h   as  f o r   h e a t i n g ,   c o o l i n g ,   v e n t i -  

l a t i n g   ( i n c l u d i n g   f o r c e d   v e n t i l a t i o n   f o r   a c c e l e r a t e d   d r y -  

ing   of  t h e   c a r p e t   a f t e r   c l e a n i n g )   a n d / o r   l i g h t i n g   t he   r o o m  

or  rooms   in   w h i c h   t h e   c a r p e t   or  c a r p e t s   to   be  c l e a n e d   i s /  

a r e   s i t u a t e d .   I f   o t h e r   l i q u i d s   t h a n   w a t e r ,   s u c h   as  c h l o -  

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

c a r p e t s ,   t h i s   e q u i p m e n t   may  a l s o   c o m p r i s e   m e a n s   f o r   s u p -  

p l y i n g   b r e a t h i n g   a i r   to   t h e   p e r s o n   or   p e r s o n s   o p e r a t i n g  



t h e   c l e a n i n g   h e a d   so  as   to   p r e v e n t   p o i s o n i n g   by  n o x i o u s  

f u m e s .   In   t h i s   c o n n e c t i o n ,   i t   s h o u l d   be  n o t e d   t h a t   t h e  

t e r m   " w a t e r "   as   u s e d   i n   d e s c r i b i n g   t h e   v a r i o u s   p a r t s   o f  

t h e   e q u i p m e n t   shown  i n   t h e   F i g u r e s   and   e x p l a i n i n g   t h e i r  

f u n c t i o n   s h o u l d   be  u n d e r s t o o d   as   c o m p r i s i n g   any   l i q u i d  

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

s c r i b e d   h e r e i n .  

When  c a r r y i n g   o u t   t h e   m e t h o d   a c c o r d i n g   to   t h e   i n v e n t i o n ,  

t h e   c a r p e t   to   be  c l e a n e d   i s   f i r s t   made   w e t   o r   m o i s t   w i t h  

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

s o a p   or   a  s u l p h o n a t e d   f a t t y   a l c o h o l .   The  d e t e r g e n t   i s  

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

of   d i r t   e m b e d d e d   i n   o r   a d h e r i n g   t o   t h e   c a r p e t ,   s u c h  a s  

b e t w e e n   5  and  15  m i n u t e s ,   a l t h o u g h   b o t h   l o n g e r   and  s h o r t e r  

p e r i o d s   a r e   p o s s i b l e ,   d e p e n d i n g   on  c i r c u m s t a n c e s .   T h e  

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

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

t w e e n   t h e   l i q u i d   and   t h e   p a r t i c l e s   of  d i r t .  

The  n e x t   s t e p   in   t h e   p r o c e s s   c o n s i s t s   of   r u n n i n g   t h e   c l e a n -  

i n g   h e a d   shown  in  F i g u r e   1,  s u i t a b l y   c o n n e c t e d   t h r o u g h  

f l e x i b l e ' t u b e s ,   c o n d u i t s   and   c a b l e s   t o   t h e   p o w e r   u n i t  

shown  i n   F i g u r e   2,  a c r o s s   t h e   c a r p e t .   D u r i n g   t h i s   s t e p ,  

w h i c h   may  be  c h a r a c t e r i s e d   as   a  " m u l t i p l e   s t e p " ,   t h e   f o l -  

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

moved   by  t h e   drum  m o t o r   132  as   f r o m   l e f t   t o   r i g h t   in   F i -  

g u r e   1 :  

1)  w a t e r   i s   s p r a y e d   on  t h e   c a r p e t   f r o m   t h e   m o i s t e n i n g  

n o z z l e s   103  i m m e d i a t e l y   in   f r o n t   of  t h e   r o t a r y   b r u s h  

114  so  as   to   r e - m o i s t e n   any   a r e a s ,   t h a t   may  h a v e   d r i e d  

o u t   s i n c e   t h e   d e t e r g e n t   or   s u r f a c t a n t   was  a p p l i e d ,  

2 )   t h e   r o t a r y   b r u s h   114  e f f e c t s   a  m e c h a n i c a l   l o o s e n i n g   o f  

c a r p e t   p i l e ,   t h a t   may  a d h e r e   t o   e a c h   o t h e r ,   a n d / o r   o f  

p a r t i c l e s   of  d i r t   a d h e r i n g   t o   t h e   c a r p e t   p i l e   a n d / o r  

b a s e   m a t e r i a l ,  



3)  w a t e r   u n d e r   h i g h   p r e s s u r e ,   s u c h   as   a t   l e a s t   20  b a r ,  

p r e f e r a b l y   b e t w e e n   20  and  60  b a r ,   as  m e a s u r e d   in   t h e  

s u p p l y   t u b e s   1 0 2 b ,   i s   e j e c t e d   f r o m   t h e   r i n s i n g   n o z -  

z l e s   102  in   j e t s   m a k i n g   an  a n g l e   a  of  p r e f e r a b l y   n o t  

m o r e   t h a n   a b o u t   30°  and  i m p i n g i n g   on  t h e   c a r p e t   o r  

b e t w e e n   i t s   p i l e   so  as  to   l o o s e n   t h e   d i r t   p a r t i c l e s  

a l r e a d y   m o i s t e n e d   by  t h e   d e t e r g e n t   or   s u r f a c t a n t   p r e -  

v i o u s l y   a p p l i e d   and   l i f t   t h e s e   p a r t i c l e s   f r o m   t h e   b a s e  

of  t h e   c a r p e t   in   a  t u r b u l e n t   mass   of   r i n s i n g   w a t e r ,  

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

a n d / o r   i n   f r o n t   of  t h e   s u c t i o n   m o u t h p i e c e   113  or   t h e  

f r o n t   l i p   1 1 3 a   t h e r e o f ,  

4)  t h e   t u r b u l e n t   m a s s   of  r i n s i n g   w a t e r   w i t h   i t s   c o n t e n t  

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

p e t   b a s e   a n d / o r   p i l e   i s   s u c k e d   up  t h r o u g h   t h e  s u c t i o n  

m o u t h p i e c e   113  t o g e t h e r   w i t h   a i r   f r o m   t h e   a t m o s p h e r e  

p a s s i n g   b e t w e e n   t h e   c a r p e t   118  and   t h e   l i p   l 1 3 b   i n t o  

t h e   s u c t i o n   c h a m b e r   122 ,   w h e r e   t h e   p r e s s u r e   s h o u l d   n o t  

be  h i g h e r   t h a n   c o r r e s p o n d i n g   to   a  v a c u u m   of  40%,  i . e .  

an  a b s o l u t e   p r e s s u r e   of  60%  of  a t m o s p h e r i c   p r e s s u r e ,  

a l t h o u g h   l o w e r   p r e s s u r e s ,   i . e .   down  to   20%  of  a t m o s -  

p h e r i c   p r e s s u r e ,   or   e v e n   l o w e r   s t i l l ,   c o u l d   be  u s e d ,  

5)  t h e   c a r p e t   118  i s   s u p p l i e d   w i t h   a  s m a l l   q u a n t i t y   o f  

a n t i - s t a t i c   l i q u i d   t h r o u g h   t h e   a f t e r - t r e a t m e n t   n o z z l e s  

1 0 1 .  

A f t e r   a  s u i t a b l e   p e r i o d   of  d r y i n g - o u t   t h e   c o m p a r a t i v e l y  

s m a l l   r e s i d u e   of  w a t e r   now  r e m a i n i n g   in   t h e   c a r p e t ,   t h e  

c a r p e t   i s   now  r e a d y   f o r   u s e .   As  i n d i c a t e d   a b o v e   w i t h   r e -  

f e r e n c e   to   t h e   p o w e r   u n i t   shown  in  F i g u r e   2,  t h i s   d r y i n g -  

o u t   may  be  a c c e l e r a t e d   by  f o r c e d   v e n t i l a t i o n ,   i f   n e c e s s a r y  

a c c o m p a n i e d   by  a d d i t i o n a l   h e a t i n g ,   of  t h e   s p a c e   c o n c e r n e d .  

A f t e r   h a v i n g   s u c k e d   up  t h r o u g h   t h e   s u c t i o n   m o u t h p i e c e   1 1 3  

i n t o   t h e   s u c t i o n   c h a m b e r   122 ,   t h e   r i n s i n g   w a t e r   w i t h   i t s  



c o n t e n t   of   p a r t i c l e s   of   d i r t  -   and  a l s o   a  s m a l l   p r o p o r -  

t i o n   o f   d e t e r g e n t   o r   s u r f a c t a n t   in   s o l u t i o n  -   i s   c a r r i e d  

by  t h e   a i r   l i k e w i s e   s u c k e d   i n   t h r o u g h   t h e   m o u t h p i e c e   1 1 3  

t h r o u g h   t h e   f l e x i b l e   s u c t i o n   t u b e s   124  and   i n t o   t h e   w a t e r  

s e p a r a t o r   1 2 5 ,   w h e r e   t h e   w a t e r   i s   s e p a r a t e d   o u t   and   r e -  

moved   f r o m   t h e   c l e a n i n g   h e a d   t h r o u g h   t h e   w a t e r   pump  1 2 8  

and  t h e   w a t e r   r e m o v a l   t u b e   129 ,   w h i l e   t h e   a i r   l e a v e s   t h e  

c l e a n i n g   h e a d   t h r o u g h   t h e   f l e x i b l e  s u c t i o n   t u b e   1 0 9 .  

I t   i s   i m p o r t a n t   t h a t   t h e   j e t s   of   r i n s i n g   w a t e r   e j e c t e d   b y  

t h e   r i n s i n g   n o z z l e s   102  i m p i n g e   on  o r   i n   t h e   c a r p e t   1 1 8  

in   or   a s   c l o s e l y   as   p o s s i b l e  t o   t h e   a r e a   b e l o w   t h e   s u c t i o n  

m o u t h p i e c e   113 ,   so  t h a t   t h e   t u r b u l e n t   m a s s   o f   r i n s i n g  

w a t e r   a n d   d i r t   p a r t i c l e s   may  be  r e m o v e d   f r o m   t h e   c a r p e t   1 1 8  

b e f o r e   t h i s   m a s s   h a s   had   t i m e   t o   come  t o   r e s t   and  t h e   p a r -  
t i c l e s   t o   s e t t l e   t o   t h e   b a s e   o f   t h e   c a r p e t .  

The  a n g l e   a  of  maximum  a p p r o x i m a t e l y   30°   h a s   b e e n   c h o s e n  

to   a v o i d   t h e   r i s k   of   t h e   r i n s i n g   w a t e r   p e n e t r a t i n g   t o o   f a r  

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

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

t h e   f l o o r .  

The  q u a n t i t y   of  w a t e r   e j e c t e d   t h r o u g h   t h e   r i n s i n g   n o z z l e s  

1 0 2  -   as   d e t e r m i n e d   by  t h e   s u p p l y   p r e s s u r e   and  t h e   f l o w  

c r o s s - s e c t i o n   and   n u m b e r   of   n o z z l e s   p e r   u n i t   l e n g t h   a c r o s s  

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

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

u s e d   o n c e   on  e a c h   a r e   of  t h e   c a r p e t .   Use   of   " s o f t "   w a t e r  -  

e i t h e r   in   t h e   n a t u r a l   s t a t e   or  " s o f t e n e d "   by  means   of   t h e  

w a t e r   t r e a t m e n t   u n i t   137  shown  in  F i g u r e   2  to   a  d e g r e e   o f  

a b o u t   5 ° d H  -   i m p r o v e s   t h e   r i n s i n g   a c t i o n   and   r e d u c e s   t h e  

a m o u n t   of  s o l i d   m a t t e r   l e f t   in  t h e   c a r p e t   a f t e r   t h e   c l e a n -  

ing   p r o c e s s ,   and  a l s o   r e d u c e s   t h e   r i s k   of   t h e   r i n s i n g   n o z -  

z l e s   102  b e i n g   b l o c k e d   by  r e s i d u e s   of  c a l c i u m   c o m p o u n d s ,  



e s p e c i a l l y   when   u s i n g   h o t   r i n s i n g   w a t e r .  

The  t e m p e r a t u r e   o f   t h e   r i n s i n g   w a t e r   s h o u l d   be  a d j u s t e d  

a c c o r d i n g   t o   t h e   m a t e r i a l   in  t h e   c a r p e t   to   be  c l e a n e d ,   b u t  

s h o u l d   be  h e l d   as   h i g h   as  p o s s i b l e ,   p a r t l y   in   o r d e r   t o  

k i l l   b a c t e r i a ,   f u n g i ,   p a r a s i t e s   and  e g g s   t h e r e o f   as   e f -  

f e c t i v e l y   as   p o s s i b l e ,   p a x t l y   to  a c c e l e r a t e   t h e   d r y i n g - o u t  

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

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

c o n t a i n s   n o x i o u s   a g e n t s   d e s i g n e d   t o   k i l l   s u c h   o r g a n i s m s ,  

t h e s e   a g e n t s   w i l l   be  r e m o v e d   in  q u a n t i t y   by  t h e   s u b s e q u e n t  

r i n s i n g ,   a n d   t h e   r i s k   of  t h e i r   c o n t a m i n a t i n g   t h e   w o r k i n g  

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

no t   a l t o g e t h e r   e l i m i n a t e d .  

The  c l o s e d   s p a c e   p r o v i d e d   a b o v e   t h e   c a r p e t   118  by  t h e   c o -  

v e r   121  and  t h e   w a t e r   s e p a r a t o r   125  p r e v e n t s   u n d u e   c o o l i n g  

of  t h e   r i n s i n g   w a t e r   j e t s   i s s u i n g   f rom  t h e   r i n s i n g   n o z z l e s  

102,   and   a l s o   of   t h e   j e t s   of  m o i s t e n i n g   w a t e r   i s s u i n g   f r o m  

t h e   m o i s t e n i n g   n o z z l e s   103 .   I f   h o t   w a t e r   i s   u s e d   f o r   m o i s t -  

e n i n g   and   r i n s i n g ,   t h i s   r e s u l t s   in   t h e   p o r t i o n   of   t h e   c a r -  

p e t   118  i n   t h i s   a r e a   b e i n g   h e l d   a t   a  h i g h   t e m p e r a t u r e   f o r  

a  p e r i o d   of   t i m e ,   so  t h a t   t h e   p o s s i b i l i t y   o f . k i l l i n g   p a r a -  
s i t e ' s   e g g s ,   w h i c h   a r e   known  to  be  v e r y   h e a t - r e s i s t a n t ,   i s  

i n c r e a s e d .  

The  s u c t i o n   m o u t h p i e c e   i s   t h o u g h t   to   f u n c t i o n   in   t h e   f o l -  

l o w i n g   m a n n e r ,   t h e  f r o n t   l i p   113a  and  t h e   r e a r   l i p   1 1 3 b  

h a v i n g   two  d i s t i n c t   f u n c t i o n s :  

a)  t h e   f r o n t ' l i p   113a   and  t he   b a s e   of  t h e   c a r p e t   t o g e t h e r  

c o n s t i t u t e   a  n a r r o w   gap  or  an  a r e a   of  r e s t r i c t e d   f l o w ,  

w h i c h   a l l o w s   t h e   r i n s i n g   w a t e r   to   p a s s   i n   a  c o n t i n u o u s  

body   and  to  s u c h   an  e x t e n t   t h a t   i t s   p a t h   of   m o v e m e n t  

t h r o u g h   t h e   p i l e   i s   of  a  s u i t a b l e   l e n g t h   to   e n s u r e   t h e  

r e q u i s i t e   r i n s i n g   e f f e c t ,   and  t h a t   i t s   v e l o c i t y   i s   s u f -  

f i c i e n t   to   e n s u r e   t h a t   d i r t   and  p a r t i c l e s ,   s u c h   as  g r a i n s  



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

o u t   t h r o u g h   t h e   p i l e ,  

b)  t h e   r e a r   l i p   1 1 3 b   and  t h e   b a s e   of   t h e   c a r p e t   i n   a  s i m i -  

l a r   m a n n e r   c o n s t i t u t e   a  n a r r o w   gap  o r   a n  a r e a   of   r e -  

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

s u c k e d   i n ,   s a i d   a i r   n e c e s s a r i l y   h a v i n g   s u c h   a  k i n e t i c  

e n e r g y   t h a t   t h e   r i n s i n g   w a t e r   r e m a i n i n g   i n   t h e   p i l e   i s  

c a r r i e d   w i t h   t h e   a i r   i n t o   t h e   s u c t i o n   c h a m b e r   1 2 2 .  

I t   h a s   b e e n   shown  in   p r a c t i c e   t h a t   in  t h i s   way  i t   i s   p o s s i -  

b l e   t o   r e m o v e   w a t e r   f r o m   t h e   c a r p e t   to  s u c h   an  e x t e n t   t h a t  

t h e   f e e l   o f   t h e   c a r p e t   i s   o n l y   " s l i g h t l y   m o i s t " ,   i . e .   w i t h  

a  m o i s t u r e   c o n t e n t   o f   a  few  d e c i l i t r e s   p e r   s q u a r e   m e t r e ,  

in  c o n t r a d i s t i n c t i o n   t o   a  c a r p e t   f e l t   as  " m o i s t ,   a l m o s t  

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

2  l i t r e s   o f   w a t e r   p e r   s q u a r e   m e t r e   of  c a r p e t .  

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

h e a d   s h o w n   in   F i g u r e   1  c a r r i e d   by  t h e   s u c t i o n   m o u t h p i e c e  

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

a b o v e   b e t w e e n   t h e   l i p s   1 1 3 a   and  113b  and   t h e   b a s e   of  t h e  

c a r p e t ,   and   f o r   t h i s   r e a s o n   t h e   c l e a n i n g   h e a d   may  be  p r o v i d -  

e d   w i t h   m e a n s   ( n o t   shown)   f o r   h o l d i n g   one  o r   more   w e i g h t s  

s e c u r e d   t o   t h e   c l e a n i n g   h e a d   in   t h e   r e g i o n   a b o v e   t h e   s u c -  

t i o n   m o u t h p i e c e   1 1 3 .   A  c o r r e s p o n d i n g   r e d u c t i o n   in   t h e  

f o r c e   u r g i n g   t h e   s u c t i o n   m o u t h p i e c e   113  i n t o   e n g a g e m e n t  

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

on  a  c a n t i l e v e r   e x t e n d i n g   t o   t h e   o p p o s i t e   s i d e   of  t h e   d r u m  

m o t o r   1 3 2 ,   i . e .   to   t h e   r i g h t   as  s e e n   in  f i g u r e   1.  A l t e r n a -  

t i v e l y ,   a  w e i g h t   c a p a b l e   of  s l i d i n g   a d j u s t m e n t   b e t w e e n  

t h e s e   two  p o s i t i o n s   c o u l d   be  u s e d .   In  t h i s   c o n n e c t i o n ,   i t  

s h o u l d   be  n o t e d   t h a t   t h e   s u b - a t m o s p h e r i c   p r e s s u r e   in  t h e  

s u c t i o n   m o u t h p i e c e   113  p r o d u c e s   an  a d d i t i o n a l   f o r c e   u r g i n g  

t h e   m o u t h p i e c e   113  d o w n w a r d s .   F o r   t h i s   r e a s o n ,   t h e   s p a c i n g  

b e t w e e n   t h e   t a n g e n c y   a r e a s   of  t h e   t w o .  l i p s   113a   and  1 1 3 b  



w i t h   t h e   c a r p e t   s h o u l d   n o t   be  t o o   g r e a t ,   as  t h e   f o r c e   p r o -  

d u c e d   by  t h e   s u c t i o n   may  e f f e c t i v e l y   l o c k   t h e   m o u t h p i e c e  

113  a g a i n s t   m o v e m e n t .   A n o t h e r   r e a s o n   f o r   n o t   h a v i n g   t o o  

l a r g e   a  s p a c i n g   b e t w e e n   t h e   l i p s   l 1 3 a   and   1 1 3 b  -   i n   t h i s  

a s p e c t   t h e   g a p   d e f i n i n g   t h e   min imum  f l o w   c r o s s - s e c t i o n a l  

a r e a   b e t w e e n   t h e m  -   i s   t o   a v o i d   t h e   s u c t i o n   m o u t h p i e c e  

" l o s i n g   w a t e r "   due   t o   t o o   low  a i r   v e l o c i t y   in   t h e   g a p .  

I t   i s   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n   to   u se   a  common 

p o w e r   u n i t   o f   t h e   t y p e   i n d i c a t e d   in   F i g u r e   2  w i t h   m o r e  

t h a n   one   c l e a n i n g   h e a d   as   shown  in   F i g u r e   1.  T h i s   w o u l d  

n e c e s s i t a t e   a d a p t i n g   t h e   c o n n e c t i o n s   a n d .  c o n t r o l s   a c c o r d -  

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

t w e e n   t h e   v a r i o u s   c l e a n i n g   h e a d s .   The  f l e x i b l e   t u b e s   a n d  

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

c o u l d   c o n v e n i e n t l y   be  a r r a n g e d   in  a  common  c o n d u i t   t h a t  

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

e n a b l e   t h e   o p e r a t o r   of  e a c h   c l e a n i n g   h e a d   t o   c o m m u n i c a t e  

w i t h   t h e   p e r s o n   c o n t r o l l i n g   t h e   p o w e r   u n i t ,   so  t h a t   t h e  

l a t t e r   may  be  w a r n e d   in  c a s e   of  l e a k s   o r   o t h e r   f a u l t s   i n  

t h e   m o b i l e   p a r t s   of  t h e   e q u i p m e n t ,   i . e .   t h e   c l e a n i n g   h e a d  

and  a s s o c i a t e d   t u b e s   and  c a b l e s .  



In  a d d i t i o n   t o   t h e   i n v e n t i o n   as  c l a i m e d   in   t h e   f o l l o w i n g  

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

d e s c r i b e d   h e r e i n   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   an  a p p a r a t u s   f o r   c l e a n i n g   c a r p e t s ,   s u b s t a n t i a l l y  

as  d e s c r i b e d   h e r e i n   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

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

i a l l y   d e s c r i b e d   h e r e i n   w i t h   r e f e r e n c e   to   F i g u r e   1  of  t h e  

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

a d a p t e d   t o   c o o p e r a t e   w i t h   one  or  more   c l e a n i n g   h e a d s   f o r  

c l e a n i n g   c a r p e t s ,   s u b s t a n t i a l l y   as  d e s c r i b e d   h e r e i n   w i t h  

r e f e r e n c e   t o   F i g u r e   2  of  t h e   a c c o m p a n y i n g   d r a w i n g s ,   a s  

w e l l   as  any  n o v e l   f e a t u r e   or   c o m b i n a t i o n   of   f e a t u r e s   d e s -  

c r i b e d   h e r e i n ,   a r e   a l s o   t h e   s u b j e c t   of  t h i s   a p p l i c a t i o n .  



1.  A  m e t h o d   of   c l e a n i n g   c a r p e t s   (118)  p l a c e d   on  a  s u p -  

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

p r i s i n g   t h e   f o l l o w i n g   s t e p s   a  -   c :  

a)  a  l i q u i d   i s   d i r e c t e d   a g a i n s t   t h e   c a r p e t   (118)   t h r o u g h   a  

n u m b e r   o f   n o z z l e s   ( 1 0 2 ) ,  

b)  t h e  c a r p e t   i s   s u b j e c t e d   to   s u c t i o n   in  o r d e r   to   r e m o v e  

a t   l e a s t   p a r t   of   t h e   l i q u i d   t h u s   d i r e c t e d   t o g e t h e r   w i t h  

d i r t   f r o m   t h e   c a r p e t ,   a n d  

c)  t h e   c a r p e t   i s   d r i e d   or   a l l o w e d   to   d r y ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in   - 

d)  t h a t   t h e   l i q u i d   i s   d i r e c t e d   a g a i n s t   t h e  c a r p e t   ( 1 1 8 )  

u n d e r   a  p r e s s u r e   as  m e a s u r e d   u p s t r e a m   of   t h e   n o z z l e s  

(102)   of   a t   l e a s t  2 0   b a r ,   p r e f e r a b l y   b e t w e e n   20  and   60  

b a r ,   u n d e r  a   r e l a t i v e l y   a c u t e   a n g l e   (a)  w i t h   t h e   p l a n e  

of  t h e   c a r p e t   (118)   of   a p p r o x i m a t e l y   3 0 ° ,   a n d  

e)  t h a t   t h e   s u c t i o n   i s   a p p l i e d   w i t h   a  v a c u u m   of   a t   l e a s t  

60%,  p r e f e r a b l y   b e t w e e n   60  and  80%,  of  a t m o s p h e r i c  

p r e s s u r e   by  m e a n s   of  a  s u c t i o n   m o u t h p i e c e   (113)   w i t h  

l i p s   ( 1 1 3 a , 1 1 3 b )   t h a t   a r e   h e l d   c l o s e   t o   or   i n   e n g a g e -  

m e n t   w i t h   t h e   c a r p e t   (118)   in   or   in   t h e   i m m e d i a t e   v i c i -  

n i t y   of   t h a t   a r e a ,   in   w h i c h   t h e   l i q u i d   i s s u i n g   f r o m   t h e  

n o z z l e s   (102)   i m p i n g e s   upon  t h e   c a r p e t   (118)   o r   t h e  

d e e p - l y i n g   p a r t s   of  i t s   p i l e .  

2.  A  m e t h o d   a s ' c l a i m e d   in   c l a i m   1,  c  h  a  r  a  c  t   e  r  -  

i  s  e  d   i n  

a)  t h a t   a  s u r f a c e - a c t i v e   a g e n t ,   s u c h   as  a  s o l u t i o n   o f  

s o a p   or   a  s u l p h o n a t e d   f a t t y   a l c o h o l ,   i s   a p p l i e d   t o   t h e  

c a r p e t   b e f o r e   t h e   l i q u i d   m e n t i o n e d   ( in   c l a i m   1,  i t e m   a )  

i s   a p p l i e d   to   t h e   c a r p e t ,  

b)  t h a t   t h e   s u r f a c e - a c t i v e   a g e n t   i s   a l l o w e d   to   a c t   on  t h e  

d i r t   p r e s e n t   in  t h e   c a r p e t   ( 1 1 8 ) ,   e . g .   d u r i n g   a  p e r i o d  

of  up  t o   15  m i n u t e s ,   a n d  



c)  t h a t   as   t h e   l i q u i d   m e n t i o n e d   ( i n   c l a i m   l , i t e m   a ) )   i s  

u s e d  a   r i n s i n g   l i q u i d   s u b s t a n t i a l l y   d e v o i d   of  s o l i d s  

in   s o l u t i o n ,   e . g .   p u r e   w a t e r   o r   i o n - e x c h a n g e d   w a t e r ,  

s a i d   r i n s i n g   l i q u i d   b e i n g   s u p p l i e d   i n   a  q u a n t i t y   p e r  
u n i t   w e i g h t   o f   t h e   c a r p e t   s u f f i c i e n t   to   r e m o v e   t h e   m a -  

j o r   p r o p o r t i o n   of   s a i d   s u r f a c e - a c t i v e   a g e n t   t o g e t h e r  

w i t h   d i r t   f r o m   t h e   c a r p e t ,   e . g .   a p p r o x i m a t e l y   7 .  l i t r e s  

of  p u r e   w a t e r   p e r   k i l o g r a m m e   of   t e x t i l e   f i b r e   in   t h e  

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

3.  A  m e t h o d   as   c l a i m e d   i n   c l a i m   1  or   c l a i m   2,  c  h  a  r  -  

a  c  t   e  r  i  s  e  d   in   t h a t   t h e   c a r p e t   (118)   i s   s u b j e c t e d  

to   m e c h a n i c a l   t r e a t m e n t ,   s u c h   as  b r u s h i n g   w i t h   a  r o t a t i n g  

b r u s h   ( 1 1 4 ) ,   p r i o r   t o   t h e   l i q u i d   m e n t i o n e d   ( in   c l a i m   1 ,  

i t e m   a ) )   b e i n g   d i r e c t e d   a g a i n s t   t h e   c a r p e t .   - 

4.  An  a p p a r a t u s   f o r   u s e   in   c a r r y i n g   o u t   t he   m e t h o d   a s  

c l a i m e d   i n   c l a i m s   1  t o   3  and   a d a p t e d   t o   t h e   c l e a n i n g   of   c a r -  

p e t s   (118)   p l a c e d   on  a'  s u p p o r t ,   s u c h   as   a  f l o o r ,   s a i d   a p p a -  
r a t u s   b e i n g   of   t h e   k i n d   c o m p r i s i n g  

a)  a  n u m b e r   of   n o z z l e s   (102)   f o r   d i r e c t i n g   a  l i q u i d   a g a i n s t  

t h e   c a r p e t   ( 118 )   a n d  

b)  a t   l e a s t   o n e ' s u c t i o n   m o u t h p i e c e   (113)   a d a p t e d   t o   b e  

h e l d   in   c o n t a c t   w i t h   o r   c l o s e   t o   t h e   c a r p e t   (118)   a n d  

c o n n e c t e d   t o   a  v a c u u m   s o u r c e   (140)   i n   o r d e r   to   r e m o v e  

a t   l e a s t   p a r t   of   t h e   l i q u i d   t h u s   d i r e c t e d   t o g e t h e r   w i t h  

d i r t   f r o m   t h e   c a r p e t   by  s u c t i o n ,  

c  h  a  r  a  c  t   e  r  i  s  e  d   b y / i n  

c)  l i q u i d   s u p p l y i n g   m e a n s   (139  e t c )   a d a p t e d   to   s u p p l y   t h e  

l i q u i d  m e n t i o n e d   ( i n   i t e m   a ) )   to   t h e   n o z z l e s   (102)   u n d e r  

a  p r e s s u r e   of   a t   l e a s t   20  b a r ,   p r e f e r a b l y   b e t w e e n   20  a n d  

60  b a r ,  

d)  t h a t - t h e   n o z z l e s   ( 1 0 2 )   a r e   a d a p t e d   to   d i r e c t   t h e   l i q u i d  

a g a i n s t   t h e   c a r p e t   ( 1 1 8 )   u n d e r   a  r e l a t i v e l y   a c u t e   a n g l e  

(n)  of  n o t   m o r e   t h a n   a p p r o x i m a t e l y   3 0  ,  



e)  v a c u u m   m e a n s   (140  e t c . )   t o   a p p l y   a  v a c u u m   t o   t h e   s u c -  

t i o n   m o u t h p i e c e   (113)   of   a t   l e a s t   60%,  p r e f e r a b l y   b e -  

t w e e n   60  and   80%,  o f   a t m o s p h e r i c   p r e s s u r e ,   a n d  

f)  t h a t   t h e   s u c t i o n   m o u t h p i e c e   (113)  i s   a d a p t e d   t o   b e  

h e l d   i n   s u c h   a  p o s i t i o n   d u r i n g   t h e   u s e   of   t h e   a p p a r a t -  

us   t h a t   i t s   l i p s   ( 1 1 3 a ,   113b)   a r e   h e l d   c l o s e   t o   o r   i n  

e n g a g e m e n t   w i t h   t h e   c a r p e t   (118)  in   or   i n   t h e   i m m e d i a t e  

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

n o z z l e s   (102)   i m p i n g e s   u p o n   t h e   c a r p e t   (118)   or   t h e  

d e e p - l y i n g   p a r t s   of   i t s   p i l e .  

5.  An  a p p a r a t u s   as   c l a i m e d   in   c l a i m   4,  c  h  a  r  a  c  -  

t  e  r  i  s  e  d   i n   t h a t   t h e   l i p s   ( 1 1 3 a ,   1 1 3 b )   o f   t h e   s u c -  

t i o n   m o u t h p i e c e   (113)   c o m p r i s e   d o w n w a r d s   f a c i n g   c o n v e x   e n -  

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

of  5  mm. 

6.  An  a p p a r a t u s   as   c l a i m e d   in   c l a i m s   4  o r   5,  c  h  a  r  -  

a  c  t   e  r  i  s  e  d   i n   t h a t   t h e   l i p s   ( 1 1 3 a ,   1 1 3 b )   of   t h e  

s u c t i o n   m o u t h p i e c e   (113)   a r e   s p a c e d   f rom  e a c h   o t h e r   w i t h   a  

gap   o f   t h e   o r d e r   o f   3  mm,  p r e f e r a b l y   n o t   e x c e e d i n g   3 . 7 5   mm. 

7.  An  a p p a r a t u s   as   c l a i m e d   i n   any  one  o f   t h e   c l a i m s   4 

to   6,  c  h  a  r  a  c  t   e  r  i  s  e  d   i n   t h a t   a t   l e a s t   t h o s e  

p a r t s   o f   t h e   l i p s   ( 1 1 3 a ,   1 1 3 b )   of  t h e   s u c t i o n   m o u t h p i e c e  

(113)  l i k e l y   to   c o m e ` i n t o   c o n t a c t   w i t h   t h e   c a r p e t   ( 1 1 8 )  

b e i n g   c l e a n e d   a r e   made   of  a  m a t e r i a l   h a v i n g   a  low  c o e f f i -  

c i e n t   of   f r i c t i o n   w i t h   c a r p e t   t e x t i l e   f i b r e ,   p r e f e r a b l y  

of  t h e   o r d e r   of  0 . 0 8   or   l e s s ,   s a i d   m a t e r i a l   e . g .   c o n s i s t -  

ing  of   l o w - p r e s s u r e   p o l y e t h y l e n e   w i t h   a  h i g h   d e g r e e   o f  

p o l y m e r i z a t i o n .  

8.  An  a p p a r a t u s   as   c l a i m e d   in   any  one  of  t h e   c l a i m s  

4  to   7,  c  h  a  r  a  c  t  e  r  i  s  e  d   in   t h a t   i t   c o n s i s t s   o f  

two  s u b - u n i t s ,   v i z . :  



a)  a  m o b i l e   m a n u a l l y   o p e r a b l e   c l e a n i n g   h e a d   ( F i g u r e   1 )  

c o m p r i s i n g   t h o s e   p a r t s   d e s i g n e d   t o   come  i n t o   c o n t a c t  

w i t h   o r   t o   be  s i t u a t e d   c l o s e   t o   t h e   c a r p e t   ( 1 1 8 )   t o   b e  

c l e a n e d ,   s u c h   as   t h e   r i n s i n g   n o z z l e s   (102)   a n d   t h e  

s u c t i o n   m o u t h p i e c e   as  w e l l   as   a s s o c i a t e d   e q u i p m e n t ,  

s u c h   as   a  l i q u i d   s e p a r a t o r   (125)   f o r   s e p a r a t i n g   u s e d  

r i n s i n g   l i q u i d   f r o m   t h e   m i x t u r e   of   a i r   and   l i q u i d   s u c k -  

ed  in   t h r o u g h   t h e   s u c t i o n   m o u t h p i e c e   ( 1 1 3 ) ,   a n d  

b)  a  p o w e r   a n d   p r o c e s s i n g   u n i t   ( F i g u r e   2)  c o m p r i s i n g  

t h o s e   p a r t s   o f   t h e   a p p a r a t u s ,   w h i c h   a r e   n o t   r e q u i r e d   t o  

c o m e  i n t o   c o n t a c t   w i t h   o r   t o   be  p l a c e d   c l o s e   t o   t h e   c a r -  

p e t   t o   be   c l e a n e d ,   s u c h   as   e q u i p m e n t   ( 1 3 6 - 1 3 9 )   f o r   s u p -  

p l y i n g ,   t r e a t i n g   a n d ,   when   r e q u i r e d ,   h e a t i n g   t h e   r i n s i n g  

l i q u i d   and   d e l i v e r i n g   i t   u n d e r   h i g h   p r e s s u r e   t o   t h e  

c l e a n i n g   h e a d ,   e q u i p m e n t  ( 1 4 0 , 1 4 1 )   f o r   a p p l y i n g   a  v a c u -  

um  to   t h e   s u c t i o n   m o u t h p i e c e   (113)   in   t h e   c l e a n i n g   h e a d  

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

e q u i p m e n t   (142)   f o r   f i l t e r i n g   t h e   u s e d   r i n s i n g   l i q u i d  

s e p a r a t e d - o u t   in   s a i d   l i q u i d   s e p a r a t o r   (125)   b e f o r e   d i s -  

c h a r g i n g   s a m e ,   as   w e l l   a s  

c)  f l e x i b l e   c o n n e c t i o n   m e a n s   ( 1 1 1 , 1 0 9 , 1 2 9   e t c . )   c o n n e c t i n g  

t h e   p a r t s   of   t h e   a p p a r a t u s  s i t u a t e d   i n   t h e   c l e a n i n g   h e a d  

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

u n i t ,   w i t h   w h i c h   t h e y   c o o p e r a t e .  

9.  An  a p p a r a t u s   a s ' c l a i m e d   i n   c l a m   8,  c  h  a  r   a  c  t   e  r  -  

i  s  e  d   in   t h a t   t h e   l i q u i d   e x i t   ( 1 2 5 b )   of   t h e   l i q u i d   s e p a -  

r a t o r   (125)   i s   c o n n e c t e d   to   t h e   i n t a k e   s i d e   of  a  pump  ( 1 2 8 ) ,  

t h e   d e l i v e r y   s i d e   of  w h i c h   i s   c o n n e c t e d   to   t h e   f l e x i b l e  

c o n n e c t i o n   m e a n s   (129)   f o r   c o n v e y i n g   u s e d   r i n s i n g   l i q u i d   t o  

t h e   p o w e r   and  p r o c e s s i n g   u n i t .  

10.  An  a p p a r a t u s   as  c l a i m e d   i n   any   one  of  c l a i m s   4  t o   9 ,  

and  c o m p r i s i n g   e l e c t r i c a l l y   p o w e r e d   p r o p e l l i n g   ( 1 3 2 )   a n d / o r  

p u m p i n g   (128)   a n d / o r   o t h e r   e g u i p m e n t ,   c  h  a  r  a  c  t   e  r  -  



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

e q u i p m e n t   in   q u e s t i o n   a r e   a d a p t e d   to   r u n   on  a l t e r n a t i n g  

c u r r e n t   p o w e r   w i t h   a  f r e q u e n c y   of  t h e   o r d e r   of  100  Hz  o r  

h i g h e r .  

11.   An  a p p a r a t u s   as  c l a i m e d   in   c l a i m s   8  and  10 ,   c  h  a  r -  

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

( F i g u r e   2)  c o m p r i s e s   a  h i g h - f r e q u e n c y   e l e c t r i c   g e n e r a t o r  

(143)   f o r   s u p p l y i n g   p o w e r   to   s a i d   e l e c t r i c a l l y   p o w e r e d  

e q u i p m e n t .  

12.   An  a p p a r a t u s   as  c l a i m e d   in   any  o n e  o f   t h e   c l a i m s  

4  to   11 ,   c  h  a  r  a  c  t   e  r  i  s ' e   d  in   t h a t   t h e   c l e a n i n g  

h e a d   ( F i g u r e   1)  i s   c l o s e d   on  a l l   s i d e s   e x c e p t   b e l o w ,   t h e  

c l o s e d   s p a c e   e n c l o s i n g   a t   l e a s t   t h e   r i n s i n g   n o z z l e s   ( 1 0 2 )  

and  t h e   r e g i o n   b e t w e e n   t h e   r i n s i n g   n o z z l e s   (102)   and  t h e  

s u c t i o n   m o u t h p i e c e   ( 1 1 3 ) ,   p r e f e r a b l y   a l s o   a  s e t   of   m o i s t -  

e n i n g   n o z z l e s   (101)   and  a  r o t a r y   b r u s h   (114)   s i t u a t e d   b e -  

t w e e n   t h e   m o i s t e n i n g   n o z z l e s   (101)  and  t h e   r i n s i n g   n o z -  

z l e s   ( 1 0 2 ) .  
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