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©  Improvements  in  vacuum  cleaners. 
©  A  vacuum  suction  cleaning  appliance  has  a  casing  (1) 
which  accommodates  one  or  more  cyclone  units,  a  motor 
driven  fan  unit  for  generating  air-flow  from  a  dirty  air  inlet 
tract  (11)  through  said  cyclone  unit(s),  a  ground  engaging 
cleaning  head  (2  and  4)  rotatably  mounted  in  the  casing  (1),  a 
pipe  (6,  44  and  45)  connectable  to  a  suction  tool,  and  an 
air-flow  control  device.  The  air-flow  control  device  and  the 
motor  driven  fan  unit  are  located  within  the  lower  end  (7)  of 
the  casing  (1).  The  air-flow  control  device  is  adapted  to 
selectively  direct  dirt  laden  air  into  the  dirty  air  inlet  tract  (11), 
from  either  the  ground  engaging  cleaning  head  (2  and  4)  or 
the  suction  tool  via  the  pipe  (6,  44  and  45),  said  air-flow 
control  device  being  operated  by  rotation  of  the  cleaning 
head  (2  and  4)  relative  to  the  casing  (1). 
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tract  (11)  through  said  cyclone  unit(s),  a  ground  engaging 
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pipe  (6,  44  and  45)  connectable  to  a  suction  tool,  and  an 
air-flow  control  device.  The  air-flow  control  device  and  the 
motor  driven  fan  unit  are  located  within  the  lower  end  (7)  of 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  vacuum  s u c t i o n   c l e a n i n g  

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

a p p l i a n c e   of  t he   k i n d   d e s c r i b e d   in  our   p u b l i s h e d  

E u r o p e a n   P a t e n t   S p e c i f i c a t i o n   No.  0  042  7 2 3 .  

E u r o p e a n   P a t e n t   S p e c i f i c a t i o n   No.  0  042  723  d e s c r i b e s  

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

two  c y c l o n e   u n i t s   in  s e r i e s   o p e r a t i n g   s u c c e s s f u l l y   t o  

e x t r a c t   d i r t   p a r t i c l e s   ( d u s t   and  o t h e r   e x t r a n e o u s   m a t t e r )  

f r o m   the   a i r - f l o w   t h e r e t h r o u g h .   In  t he   a p p l i a n c e  

d e s c r i b e d   in  t h i s   EPC  P a t e n t   S p e c i f i c a t i o n   one  of  t h e  

two  c y c l o n e   u n i t s   has   a  body  of  s u b s t a n t i a l l y   f r u s t o -  

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

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

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

d i r t   p a r t i c l e s   of  s m a l l   d i a m e t e r .   Such  a  c y c l o n e   u n i t  



w i t h   means   to  m a i n t a i n   the   v e l o c i t y   of  t h e   f i n e   d i r t  

p a r t i c l e s   is   r e f e r r e d   to  as  a  " h i g h   e f f i c i e n c y "  

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

c a p a b i l i t y   to  d e p o s i t   f i n e r   p a r t i c l e s .   The  o t h e r   o f  

t he   two  c y c l o n e   u n i t s   is   d e l i b e r a t e l y   c o n s t r u c t e d   w i t h  

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

s e r v e   to  m a i n t a i n   the   v e l o c i t y   of  t h e   d i r t   s w i r l i n g  

t h e r e i n   and  i s   t h u s   no t   c a p a b l e   of  d e a l i n g   w i t h   v e r y  

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

to  as  b e i n g   of  l o w e r   e f f i c i e n c y   and  i s   i n c o r p o r a t e d   i n  

t he   a i r - p a s s a g e   u p s t r e a m   r e l a t i v e   to  t h e   h i g h  

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

f o r   d i r t y   a i r .  

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

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

t he   u p p e r   of  t h e   c y c l o n e   b o d y ;   c l e a n e d   a i r   i s  

e x h a u s t e d   f rom  t h e   c y c l o n e   body  t h r o u g h   an  a x i a l l y  

l o c a t e d   e x h a u s t   p o r t   in  t he   u p p e r   h a l f   of  t h e   body  a n d  

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

b o d y .  

The  " low  e f f i c i e n c y "   c y c l o n e   is   n o t   u l t i m a t e l y   c a p a b l e  

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

p a r t i c l e s   of  50  m i c r o n s   d i a m e t e r   or  u n d e r ,   and  c a r r i e s  



ou t   a  p r i m a r y   c l e a n i n g   a c t i o n   of  t he   d i r t y   a i r - f l o w   b y  

d e p o s i t i n g   a l l   bu t   some  of  t h e s e   f i n e r   p a r t i c l e s .  

B e c a u s e   of  i t s   c o n s t r u c t i o n   the   " low  e f f i c i e n c y "  

c y c l o n e   i s   e x t r e m e l y   p r o f i c i e n t   a t   s e p a r a t i n g   o b j e c t s  

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

b e a d s ,   b a l l   b e a r i n g s   and  t h e   l i k e ,   f rom  t h e   a i r   f l o w -  

ing   t h e r e t h r o u g h .   The  h i g h   e f f i c i e n c y   c y c l o n e   is   t h e n  

l e f t   to  f u n c t i o n   in  i t s   own  o p t i m u m   c o n d i t i o n s   w i t h  

c o m p a r a t i v e l y   c l e a n   a i r   and  o n l y   p a r t i c l e s   of  v e r y  

s m a l l   s i z e .  

In  EPC  S p e c i f i c a t i o n   No.  0  042  723  an  a p p l i a n c e   w a s  

d e s c r i b e d   w h e r e i n   t h i s   low  e f f i c i e n c y   was  c o n t r i v e d  

by  o m i t t i n g   t he   f r u s t o - c o n i c a l   f o r m a t i o n   and  c o n -  

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

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

a d j a c e n t   one  e n d .  

The  a p p l i a n c e   of  E u r o p e a n   P a t e n t   S p e c i f i c a t i o n  

No.  0  042  723  i s   a d a p t e d   f o r   use   in  two  m o d e s :   in  t h e  

f i r s t   mode  d i r t   l a d e n   a i r   e n t e r s   t h e   a p p l i a n c e   v i a   a  

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

t he   l o w e r   end  of  t he   c l e a n e r ' s   c a s i n g   and  i n c o r p o r a t e s  

an  e l o n g a t e   a x i a l l y   r o t a t a b l e   b r u s h i n g   member ;   and  i n  

t he   s e c o n d ,   p u r e   s u c t i o n ,   mode  d i r t   l a d e n   a i r   e n t e r s  



the   a p p l i a n c e   t h r o u g h   a  p i p e   w h i c h   may  be  c o n n e c t e d   t o  

o t h e r   s u c t i o n   t o o l s .  

I t   is  an  o b j e c t   of  t he   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 n  

a i r   f low  c o n t r o l   d e v i c e   which   s e r v e s   to  open   the   i n l e t  

of  the   c y c l o n e   s y s t e m   to  e i t h e r   t he   g r o u n d   e n g a g i n g  

c l e a n i n g   h e a d ,   or  t h e   p i p e ,   d e p e n d e n t   upon  w h e t h e r   t h e  

c l e a n e r   is  to   be  o p e r a t e d   in  the   f i r s t   or  s e c o n d   m o d e .  

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

vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   c o m p r i s i n g   a  c a s i n g  

which   a c c o m m o d a t e s   one  or  more  c y c l o n e   u n i t s ,   means   f o r  

g e n e r a t i n g   a i r - f l o w   f rom  a  d i r t y   a i r   i n l e t   t h r o u g h  

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

r o t a t a b l e   r e l a t i v e   to  the   c a s i n g ,   a  p i p e   c o n n e c t a b l e  

to  a  s u c t i o n   t o o l ,   and  an  a i r - f l o w   c o n t r o l   d e v i c e  

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

c o m p r i s e s   means   a d a p t e d   to  s e l e c t i v e l y   d i r e c t   d i r t  

l a d e n   a i r   i n t o   t h e   d i r t y   a i r   i n l e t   f rom  e i t h e r   t h e  

g r o u n d   e n g a g i n g   c l e a n i n g   head   or  t h e   s u c t i o n   t o o l   v i a  

the   p i p e ,   s a i d   means   b e i n g   o p e r a t e d   by  r o t a t i o n   of  t h e  

c l e a n i n g   head   r e l a t i v e   t o  t h e   c a s i n g .  



In  an  e m b o d i m e n t   a  low  e f f i c i e n c y   c y c l o n e   u n i t   and  a  

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

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

c y l i n d r i c a l   drum  h a v i n g   an  a x i a l l y   e x t e n d i n g   s e c t o r a l  

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

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

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

c u r v e d   s u r f a c e   of  the   d r u m ,   and  a  s e c o n d   p a s s a g e  

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

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

drum  d i s p l a c e d   a b o u t   30°  f r o m   the   f i r s t   o u t l e t   p o r t ,  

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

t he   s e c t o r a l   a p p e n d a g e .  

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

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

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

r e t a i n i n g   means   o t h e r   t h a n ,   or  in  a d d i t i o n   to   c y c l o n e  

u n i t s .  

In  f u r t h e r   e m b o d i m e n t s   t he   low  e f f i c i e n c y   c y c l o n e   u n i t  

i s   no  l o n g e r   c y l i n d r i c a l ,   bu t   has   a  s u b s t a n t i a l l y  

f r u s t o - c o n i c a l   fo rm,   t a p e r i n g   t o w a r d s   i t s   d i r t y   a i r  

i n l e t ;   t h e   a r r a n g e m e n t   b e i n g   such   t h a t   t he   l o w  



e f f i c i e n c y   c y c l o n e   has   a  r e v e r s e   t a p e r   w i t h   r e s p e c t   t o  

t h e   t a p e r   of  the   h i g h   e f f i c i e n c y   c y c l o n e .  

Thus   t h e   s h a p e   of  the   low  e f f i c i e n c y   c y c l o n e   d o e s   n o t  

s e r v e   to  m a i n t a i n   t he   v e l o c i t y   of  t he   d i r t   p a r t i c l e s  

s w i r l i n g   t h e r e i n   in  t he   same  way  as  d o e s   t h e   s h a p e   o f  

t h e   h i g h   e f f i c i e n c y   c y c l o n e .   In  f a c t   t he   r e v e r s e  

t a p e r   of  t he   low  e f f i c i e n c y   c y c l o n e   u n i t   c a u s e s   t h e  

v e l o c i t y   of  t he   d i r t   p a r t i c l e s   to  be  r e d u c e d   r a p i d l y  

as  t h e y   d e s c e n d   w i t h i n   the   c y c l o n e .  

Thus   in  one  e m b o d i m e n t   a  vacuum  c l e a n e r   c a s i n g   c o m p r i s e s  

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

an  i n l e t   f o r   d i r t y   a i r   and  c o n c e n t r i c a l l y   w i t h i n   t h e  

low  e f f i c i e n c y   c y c l o n e   a  h i g h   e f f i c i e n c y   c y c l o n e ,   a  

p a s s a g e   way  b e i n g   p r o v i d e d   to  a l l o w   a i r   f rom  t h e   l o w  

e f f i c i e n c y   c y c l o n e   to  e n t e r   an  end  p a r t   of  t h e   h i g h  

e f f i c i e n c y   c y c l o n e .   C l e a n   a i r   can   t h e n   be  w i t h d r a w n  

c e n t r a l l y   f rom  the  h i g h   e f f i c i e n c y   c y c l o n e   and  e x h a u s t e d  

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

I t   i s   a  y e t   f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   means   w h e r e b y   the   s e p a r a t e d   d i r t   i s   p r e v e n t e d  

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

a i r - f l o w   in  a  c y c l o n e .   A c c o r d i n g   to  a  f u r t h e r   a s p e c t  



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

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

d i r t   c o l l e c t i n g   r e g i o n   is   p r o v i d e d   a t   t he   end  of  a  

c y c l o n e   r e m o t e   f rom  t h e   d i r t y   a i r   i n l e t   to  s a i d  

c y c l o n e ,   w i t h i n   w h i c h   d i r t   c o l l e c t i n g   r e g i o n   d i r t  

p r e v i o u s l y   e n t r a i n e d   in  s a i d   a i r - f l o w   i s   a l l o w e d   t o  

s e t t l e   ou t   and  c o l l e c t .  

In  an  e m b o d i m e n t ,   t he   d i r t   c o l l e c t i n g   r e g i o n   is  d e f i n e d  

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

p o r t i o n   of  t he   c y c l o n e   body  i m m e d i a t e l y   a d j a c e n t   t o  

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

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

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

to  t he   w a l l   t h e r e o f ,   and  i s   a l l o w e d   to  move  r a d i a l l y  

o u t w a r d l y   f rom  the   a x i s   of  t h e   c y c l o n e   u n d e r   t h e  

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

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

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

a x i a l   a i r   c u r r e n t ,   w h e r e   t he   a i r - f l o w   v e l o c i t y   i s  

s u b s t a n t i a l l y   r e d u c e d .  

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

a d d i t i o n   to  b e i n g   d e f i n e d   by  r a d i a l l y   o u t w a r d l y   e x t e n -  

d i n g   s t r u c t u r e ,   has   a  g r e a t e r   c r o s s - s e c t i o n a l   a r e a   i n  



the   r a d i a l   d i r e c t i o n   t h a n   the   r e g i o n   w i t h i n   the   c y c l o n e  

body  i m m e d i a t e l y   a d j a c e n t   to  s a i d   d i r t   c o l l e c t i n g  

r e g i o n .   The  d i r t   c o l l e c t i n g   r e g i o n   in  t h i s   e m b o d i m e n t  

has   a  r e v e r s e   e f f e c t   on  the   a i r - f l o w   and  d i r t   m o v e m e n t  

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

c y c l o n e .   When  the   f a s t   m o v i n g   a i r   and  d i r t   f rom  t h e  

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

r e g i o n ,   t h e   v e l o c i t y   m a i n t a i n i n g   e f f e c t   of  t he   t a p e r i n g  

c y c l o n e   body   is   r e m o v e d   and  t h e   v e l o c i t y   of  t he   s w i r l -  

ing  a i r   and  d i r t   i s   c o n s e q u e n t l y   r e d u c e d .   The  r e s u l t  

i s   t h a t   t h e   d i r t   b e c o m e s   d i s - e n t r a i n e d   f rom  t he   a i r -  

f l o w .  

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

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e   o n l y  

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

F i g u r e   1  i s   a  s i d e   v i ew  of  a  c l e a n e r   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 ;  

F i g u r e   2  i s   a  s i d e   v iew  of  t h e   c l e a n e r   in  t he   f i r s t  

m o d e ;  

F i g u r e   3  i s   a  s i d e   v iew  of  t h e   c l e a n e r   in  the   s e c o n d  

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

t h a t   shown  in  F i g u r e s   1  and  2 ;  

F i g u r e   4  i s   a  s e c t i o n   on  A-A  in  F i g u r e   1 ;  



F i g u r e   5  is  a  p e r s p e c t i v e   v i ew   of  the   a i r - f l o w   c o n t r o l  

d e v i c e   f rom  the   c l e a n e r   shown  in  F i g u r e s   1 - 3 ;  

F i g u r e   6  is  a  s c h e m a t i c   s e c t i o n a l   d i a g r a m   of  t h e   l o w e r  

p a r t   of  the   c l e a n e r   shown  in  F i g u r e s   1 - 3 ,   s h o w i n g   t h e  

p o s i t i o n   of  t he   a i r - f l o w   c o n t r o l   d e v i c e ,   when  t h e  

c l e a n e r   is  in  t he   f i r s t   mode  as  shown  in  F i g u r e   2 ;  

F i g u r e   7  i s   a  s c h e m a t i c   s e c t i o n a l   d i a g r a m   s h o w i n g   t h e  

p o s i t i o n   of  the   a i r - f l o w   c o n t r o l   d e v i c e   when  t h e  

c l e a n e r   i s   in  the   s e c o n d   mode  as  shown  in  F i g u r e   3 ;  

F i g u r e   8  is   a  v e r t i c a l   s e c t i o n   of  a  s e c o n d   e m b o d i m e n t  

of  the   p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   9  i s   a  s e c t i o n   on  I - I   in  F i g u r e   1 .  

The  c l e a n e r   shown  in  F i g u r e   1  i s   g e n e r a l l y   as  d e s c r i b e d  

and  i l l u s t r a t e d   in  E u r o p e a n   P a t e n t   S e p c i f i c a t i o n  

No.  0  042  723.   With   p a r t i c u l a r   r e f e r e n c e   to  F i g u r e s  

1,  2,  3  and  4,  t h e   c l e a n e r   c o m p r i s e s   a  ma in   c a s i n g   1 

w h i c h   h o u s e s   two  c o n c e n t r i c   c y c l o n e s ;   an  o u t e r   l o w  

e f f i c i e n c y   c y c l o n e   10  and  an  i n n e r   h i g h   e f f i c i e n c y  

c y c l o n e   12.  At  t h e   l o w e r   end  p a r t   7  of  t h e   c a s i n g   1  a  

p i v o t a l   c l e a n i n g   h e a d   2  i s   p r o v i d e d ,   w h i c h   head   2 

h o u s e s   an  e l o n g a t e   t r a n v e r s e l y   e x t e n d i n g   b r u s h i n g  

member  4  (more  c l e a r l y   shown  in  F i g u r e s   5  and  6 ) .   A 

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



p a r t   7  of  t he   c a s i n g   1,  s a i d   mo to r   b e i n g   c o n n e c t e d   t o  

t he   b r u s h i n g   member  4  by  a  f l e x i b l e   b e l t .  

A  wand  a s s e m b l y   6  u p s t a n d s   a l o n g   the   back  of  t h e  

c a s i n g   1  and  s e r v e s   as  a  h a n d l e ,   or  f o r   a  c o n n e c t i o n  

to  o t h e r   s u c t i o n   t o o l s .   A  d i r t y   a i r . p a s s a g e   11 

c o m m u n i c a t e s   b e t w e e n   t he   e n t r y   p o r t   14  (more  c l e a r l y  

shown  in  F i g u r e   4)  of  t he   o u t e r   low  e f f i c i e n c y   c y c l o n e  

10  and  the   c l e a n i n g   head   2,  or  t h e   wand  a s s e m b l y   6 .  

An  a i r - f l o w   c o n t r o l   d e v i c e   22  i s   l o c a t e d   in  the   l o w e r  

end  p a r t   7  of  t h e   c a s i n g   1.  Sa id   a i r - f l o w   c o n t r o l  

d e v i c e   22  i s   r o t a t a b l e   to  c l o s e   a i r - f l o w   f rom  t h e  

c l e a n i n g   head   2  and  to  open  the   a i r   p a s s a g e   to  t h e  

p i p e   6 .  

The  a r r a n g e m e n t   of  a  c o n c e n t r i c   c y c l o n e s   and  t h e i r  

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

t he   c a s i n g   1  w i l l   now  be  d e s c r i b e d   as  o r i e n t a t e d   i n  

F i g u r e   4  and  w i t h   p a r t i c u l a r   r e f e r e n c e   to  t h a t   F i g u r e ,  

t o g e t h e r   w i t h   F i g u r e s   1,  2  and  3 .  

Two  r i g i d   t u b u l a r   m e m b e r s   3  and  5  u p s t a n d   f rom  t h e  

l o w e r   end  p a r t   7  of  t he   c a s i n g   1.  T u b u l a r   member  3 

f o r m s   p a r t   of  t h e   d i r t y   a i r   p a s s a g e   11  and  t u b u l a r  

member  5  f o r m s   p a r t   of  a  c l e a n   a i r   p a s s a g e   8  w h i c h  



c o m m u n i c a t e s   b e t w e e n   the   mo to r   d r i v e n   fan   u n i t   and  t h e  

h i g h   e f f i c i e n c y   c y c l o n e   1 2 .  

Two  j o u r n a l   b l o c k s   13  a r e   p r o v i d e d ,   one  on  e a c h   of  t h e  

t u b u l a r   m e m b e r s   3  and  5,  a t   t he   u p p e r   end  p a r t s   o f  

s a i d   m e m b e r s .   The  c a s i n g   1  c o m p r i s e s ,   in  a d d i t i o n   t o  

t h e   l o w e r   end  p a r t   7,  an  u p p e r   end  p a r t   15  and  a  

c e n t r a l   s e c t i o n   16.  The  u p p e r   end  p a r t   i s   s u p p o r t e d   b y  

two  s p i g o t s   75,  e a c h   of  w h i c h   e x t e n d s   f rom  t he   u p p e r  

end  p a r t   15  and  i s   s w i v e l a b l y   l o c a t e d   in  one  of  t h e  

j o u r n a l   b l o c k s   13.  The  c e n t r a l   s e c t i o n   16  i s   c l a m p e d  

b e t w e e n   t he   u p p e r   end  p a r t   15  and  t he   l o w e r   end  p a r t   7 .  

The  c e n t r a l   s e c t i o n   16  of  t he   c a s i n g   1  i s   s u b s t a n t i a l l y  

c y l i n d r i c a l ,   c o m p r i s i n g   a  s i d e   w a l l   17  u p s t a n d i n g   f r o m  

a  f r u s t o - c o n i c a l   p o r t i o n   21  w h i c h   e x t e n d s   u p w a r d l y   a n d  

o u t w a r d l y   f rom  the   r a d i a l   p e r i p h e r y   of  a  c i r c u l a r   b a s e  

18.   The  c i r c u l a r   b a s e   18  i s   s e a t e d   on  t h e   l o w e r   e n d  

p a r t   7  of  t he   c a s i n g   1,  and  e n g a g e d   t h e r e t o   by  a  

r e l e a s a b l e   l a t c h i n g   m e c h a n i s m   19.  A  c i r c u l a r   r im   20 

i s   d e f i n e d   at   the   u p p e r   e x t r e m i t y   of  the   s i d e   w a l l   1 7 .  

The  u p p e r   end  p a r t   15  of  t h e   c a s i n g   1  has   a  f i r s t  

c y l i n d r i c a l   s l e e v e   p o r t i o n   50  s l i d a b l y   e n g a g e d   o v e r  

t he   r im  20  and  the   u p p e r   p a r t   of  the   s i d e   w a l l   17  o f  



t he   c e n t r e   s e c t i o n   16.  The  s p i g o t s   75  e x t e n d   r a d i a l l y  

o u t w a r d l y   f rom  the   f i r s t   s l e e v e   p o r t i o n   50  t o  

s w i v e l a b l y   l o c a t e   in  the   j o u r n a l s   13.  A  s e c o n d  

c y l i n d r i c a l   s l e e v e   p o r t i o n   51  e x t e n d s   u p w a r d l y   f r o m  

the   t op   of  t h e   f i r s t   s l e e v e   p o r t i o n   50,  c o n c e n t r i c  

w i t h   s a i d   f i r s t   s l e e v e   p o r t i o n   50.  S a i d   s e c o n d   s l e e v e  

p o r t i o n   51,  h a s   s u b s t a n t i a l l y   t he   same  d i a m e t e r   as  t h e  

s i d e   w a l l   17,   and  i s   t h u s   of  a  m a r g i n a l l y   s m a l l e r  

d i a m e t e r   t h a n   the   f i r s t   s l e e v e   p o r t i o n   50.  An  a n n u l a r  

s e a l i n g   r i n g   52  i s   f i x e d   to  t he   l o w e r   end  of  t h e  

s e c o n d   s l e e v e   p o r t i o n ,   r a d i a l l y   i n w a r d l y   of  t he   f i r s t  

s l e e v e   p o r t i o n   50.  S a i d   s e a l i n g   r i n g   i s   c l a m p e d  

b e t w e e n   t h e   r im   2 0  o f   t he   w a l l   17  and  t he   l o w e r   end  o f  

t h e   s e c o n d   s l e e v e   p o r t i o n   5 1 .  

A  t h i r d   c y l i n d r i c a l   s l e e v e   p o r t i o n   53,   h a v i n g   a  

s m a l l e r   d i a m e t e r   t h a n   t he   s e c o n d   p o r t i o n   51  e x t e n d s  

u p w a r d l y   f r o m   the   t op   of  s a i d   s e c o n d   p o r t i o n   51,  and  a  

f o u r t h   c y l i n d r i c a l   s l e e v e   p o r t i o n   54  of  s i m i l a r l y  

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

t h i r d   p o r t i o n   53.  A  s u b s t a n t i a l l y   c i r c u l a r   t op   p l a t e  

55  e x t e n d s   a c r o s s   the   top   end  of  t he   f o u r t h   s l e e v e  

p o r t i o n   53  to   fo rm  a  f i x e d   c o v e r   f o r   t h e   u p p e r   e n d  

p a r t   of  t h e   c a s i n g   1.  A  s u b s t a n t i a l l y   f r u s t o - c o n i c a l  

c a s i n g   56  t a p e r s   d o w n w a r d l y   w i t h i n   t h e   c l e a n e r   c a s i n g  



1,  e x t e n d i n g   i n t o   the   c e n t r e   p o r t i o n   16  t h e r e o f ,   f r o m  

the   j u n c t i o n   of  t he   t h i r d   and  f o u r t h   c y l i n d r i c a l  

p o r t i o n s   53  and  54  of  the   u p p e r   end  p a r t   1 5 .  

The  s u b s t a n t i a l l y   f r u s t o - c o n i c a l   c a s i n g   56,  t he   f o u r t h  

s l e e v e   p o r t i o n   54  and  the   t op   p l a t e   55  c o m p r i s e   t h e  

body  of  t he   h i g h   e f f i c i e n c y   c y c l o n e   1 2 .  

The  body  of  t h e   low  e f f i c i e n c y   c y c l o n e   10  c o m p r i s e s  

t he   s e c o n d   s l e e v e   p o r t i o n   51  and  t h e   s i d e   w a l l   17  o f  

t he   c e n t r e   c a s i n g   s e c t i o n   1 6 .  

A  d i r t   c o l l e c t i o n   b o x  5 7   i s   f o r m e d   in  t h e   c e n t r e  

s e c t i o n   16  of  t he   c a s i n g   1.  The  d i r t   c o l l e c t i o n   b o x  

57  c o m p r i s e s   a  f i r s t   c y l i n d r i c a l   p o r t i o n   58,   a  f r u s t o -  

c o n i c a l   p o r t i o n   59  w h i c h   e x t e n d s   r a d i a l l y   o u t w a r d l y  

and  d o w n w a r d l y   f rom  t he   l o w e r   end  of  t h e   f i r s t   c y l i n -  

d r i c a l   p o r t i o n   58,  to  a  s e c o n d   l a r g e r   d i a m e t e r   c y l i n -  

d r i c a l   p o r t i o n   60.  The  l o w e r   end  p a r t   of  t he   h i g h  

e f f i c i e n c y   c y c l o n e s   f r u s t o - c o n i c a l   c a s i n g   56  i s   e n g a g e d  

in  the   f i r s t   c y l i n d r i c a l   p o r t i o n   58  of   t h e   d i r t   c o l l e c -  

t i o n   box  57,  so  t h a t   t he   o p e n i n g   61  a t   t h e   b o t t o m   o f  

t he   f r u s t o - c o n i c a l   c a s i n g   56  l i e s   w i t h i n   t he   c o n f i n e s  

of  t he   f i r s t   c y l i n d r i c a l   p o r t i o n   58.  The  l a r g e r  

d i a m e t e r   c y l i n d r i c a l   p o r t i o n   60  i s   a t   l e a s t   t h r e e  



t i m e s   t h e   d i a m e t e r   of  the   o p e n i n g   61.  An  a n n u l a r  

s e a l i n g   r i n g   62  i s   i n t e r p o s e d   b e t w e e n   t h e   t o p   of  t h e  

f i r s t   c y l i n d i c a l   p o r t i o n   58  and  the   f r u s t o - c o n i c a l  

c a s i n g   56  of  t he   h i g h   e f f i c i e n c y   c y c l o n e   12.  T h e  

s e c o n d   c y l i n d r i c a l   p o r t i o n s   60  of  the   d i r t   c o l l e c t i o n  

box  57  i s   r i g i d l y   l o c a t e d   w i t h i n   t h e  l o w e r   p a r t   of  t h e  

c e n t r a l   c a s i n g   s e c t i o n   16,  in  s e a l i n g   e n g a g e m e n t   w i t h  

the   s i d e   w a l l   17;  t he   b a s e   of  t h e   d i r t   c o l l e c t i o n   b o x  

57  b e i n g   p r o v i d e d   by  the   b a s e   18  of  t he   c e n t r a l  

s e c t i o n   16  of  t h e   c a s i n g   1 .  

The  d i r t y   a i r   p a s s a g e   11  c o m m u n i c a t e s   t h r o u g h   t h e  

s e c o n d   s l e e v e   p o r t i o n   51  v i a   t he   e n t r y   p o r t   14  so  a s  

t o - m a k e   a  t a n g e n t i a l   e n t r y   to  t he   low  e f f i c i e n c y  

c y c l o n e   10  and  to  f a c i l i t a t e   t he   s e t t i n g   up  of  t h e  

s w i r l i n g   c y c l o n i c   f l o w   of  a i r   w i t h i n   s a i d   c y c l o n e   1 0 .  

An  a n n u l a r   f l a n g e   63  e x t e n d s   f rom  t he   j u n c t u r e   of  t h e  

s e c o n d   and  t h i r d   s l e e v e   p o r t i o n s   53  and  54  r a d i a l l y  

i n w a r d l y   i n t o   t h e   u p p e r   end  p o r t i o n   15  of  t h e   c a s i n g   1 ,  

to  fo rm  a  s u p p o r t   fo r   a  d e p e n d e n t   f r u s t o - c o n i c a l  

s l e e v e   64.  S a i d   s l e e v e   64  s u r r o u n d s   t h e   f r u s t o - c o n i c a l  

c a s i n g   56,  an  a n n u l a r   p a s s a g e   65  b e i n g   f o r m e d   b e t w e e n  

s a i d   s l e e v e   64  and  s a i d   c a s i n g   56.  The  p a s s a g e   65 

c o m m u n i c a t e s   b e t w e e n   the   i n t e r i o r   of  t h e   low  e f f i c i e n c y  

c y c l o n e   10  and  an  a n n u l a r   c h a m b e r   66  f o r m e d   w i t h i n   t h e  



t h i r d   s l e e v e   p o r t i o n   53  r a d i a l l y   o u t w a r d l y   of  t h e  

f r u s t o - c o n i c a l   c a s i n g   5 6 .  

An  a i r   t r a n s f e r   p a s s a g e   67  e x t e n d s   f rom  a  p o r t   68 

t h r o u g h   t he   t h i r d   s l e e v e   p o r t i o n   53  to  an  e n t r y   p o r t  

69  f o r m e d   t h r o u g h   the   f o u r t h   s l e e v e   p o r t i o n   54  so  a s  

to  g i v e   a  t a n g e n t i a l   e n t r y   to  t he   h i g h   e f f i c i e n c y  

c y c l o n e   12,  t h e r e b y   f a c i l i t a t i n g   t he   s e t t i n g   up  of  a  

s w i r l i n g   c y c l o n i c   f l o w   of  a i r   in  s a i d   c y c l o n e   1 2 .  

A  t u b u l a r   s l e e v e   70  d e p e n d s   f rom  t he   t o p   p l a t e   55  

c o a x i a l l y   w i t h   t h e   c a s i n g   1  i n t o   t h e   h i g h   e f f i c i e n c y  

c y c l o n e   12  and  p r o v i d e s   a  c l e a n   a i r   o u t l e t   f rom  s a i d  

h i g h   e f f i c i e n c y   c y c l o n e   12.  The  c l e a n   a i r   p a s s a g e   8 

e x t e n d s   f rom  t he   top   of  s l e e v e   70,  t h r o u g h   the   p l a t e  

55  and  down  to  t he   m o t o r   d r i v e n   f an   u n i t ,   v i a   t h e  

t u b u l a r   member  5.  The  u p p e r   p a r t   of  t he   c l e a n   a i r  

p a s s a g e   8  i s   e m b o d i e d   by  a  f l e x i b l e   t u b e   71  a  f i r s t  

end  76  of  w h i c h   i s   e n g a g e d   in  an  a n n u l a r   g r o o v e  

s u r r o u n d i n g   t h e   t o p   of  s l e e v e   70.  The  f l e x i b l e   t u b e  

71  e x t e n d s   f rom  i t s   f i r s t   end  p a r t   76  to  t he   top   o f  

t he   t u b u l a r   member  5;  where   the   s e c o n d   end  p a r t   77  o f  

t he   t u b e   71  i s   f r i c t i o n a l l y   e n g a g e d   ove r   t he   end  p a r t  

of  t h e   t u b u l a r   member  5 .  



The  d i r t   s e p a r a t i n g   o p e r a t i o n   of  the   c o n c e n t r i c  

c y c l o n e s   and  a s s o c i a t e d   c o m p o n e n t s   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   4.  R e f e r e n c e   w i l l  

be  made  to  t he   a i r - f l o w   d e s i g n a t e d   by  a r r o w s  

d i f f e r e n t l y   m a r k e d   to  show  t he   s u c c e s s i v e   p r o g r e s s   o f  

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

.  r e p r e s e n t s   d i r t y   a i r ,  @ a i r   c l e a n e d   by  t h e  

low  e f f i e i c n c y   c y c l o n e , @ a i r   c l e a n e d   by  t h e   h i g h  

e f f i c i e n c y   c y c l o n e ,   and  f i n a l l y @ r e p r e s e n t s   a i r  

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

in  F i g u r e   4.  D i r t y   a i r   c a r r y i n g   d u s t   and  o t h e r  

p a r t i c l e s   i s   d r a w n   i n t o   t he   d i r t y   a i r   i n l e t   p a s s a g e  

11.  The  a i r   s t r e a m   c a r r y i n g   t he   d i r t   p a r t i c l e s   m a k e s  

a  t a n g e n t i a l   e n t r y   i n t o   t he   u p p e r   p a r t   of  t h e   l o w  

e f f i c i e n c y   c y c l o n e   u n i t   10  t h r o u g h   p o r t   14  a n d  

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

t h e   l i n e   of  t he   a r r o w s   and  t h e r e b y   d e p o s i t s   t h e  

m a j o r i t y   of   t h e   d u s t   p a r t i c l e s   in  t h e   l o w e r   p a r t   o f  

t h e   low  e f f i c i e n c y   c y c l o n e   as  i n d i -   c a t e d   a t   A.  T h e  

low  e f f i c i e n c y   c y c l o n e   has   no  t a p e r   and  t h u s   t h e  

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

m a i n t a i n e d   as  t h e y   f a l l   w i t h i n   t he   c y c l o n e   u n i t   1 0 .  

The  a i r   s t r e a m   c a r r y i n g   o n l y   the   f i n e r   p a r t i c l e s   t h e n  

r i s e s   u n d e r   the   i n f l u e n c e   of  t he   g e n e r a l   a i r - f l o w  

d e v e l o p e d   by  t h e   f a n ,   p a s s e s   t h r o u g h   t he   a n n u l a r  



p a s s a g e   65,  t he   a n n u l a r   c h a m b e r   60  and  t he   a i r  

t r a n s f e r   p a s s a g e   67.  The  a i r   t h e n   makes   a  t a n g e n t i a l  

e n t r y   to  the   h i g h   e f f i c i e n c y   c y c l o n e   12,  t h r o u g h   t h e  

i n l e t   p o r t   69,  whe re   t he   c y c l o n i c   c l e a n i n g   p r o c e s s   i s  

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

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

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

Once  t he   a i r   and  d i r t   e n t r a i n e d   t h e r e i n   e n t e r s   t h e  

d i r t   c o l l e c t i o n   box  57  f rom  t he   c y c l o n e   12  v i a   t h e  

o p e n i n g   61,   t h e   d i r t   i s   t h r o w n   o u t w a r d l y   f r o m   t h e   a x i s  

of  t h e   c y c l o n e   and  c o l l e c t s   a t   B.  A d d i t i o n a l l y ,   t h e  

v e l o c i t y   of  t he   s w i r l i n g   a i r   is  r e d u c e d   by  t h e   r e v e r s e  

t a p e r   of  t he   f r u s t o - c o n i c a l   p o r t i o n   59  of  t h e   d i r t  

c o l l e c t i o n   box  57  t h u s   p r e v e n t i n g   the   d i r t   a t   B  f r o m  

b e c o m i n g   r e - e n t r a i n e d   w i t h i n   t he   a i r - f l o w .   T h e  

u l t i m a t e l y   c l e a n   a i r   r i s e s   u n d e r   the   i n f l u e n c e   of  t h e  

a i r - f l o w   to  t h e   u p p e r   p a r t   of  t he   h i g h   e f f i c i e n c y  

c y c l o n e   and  i s   d rawn   t h r o u g h   the   d e p e n d e n t   t u b e   70  a n d  

t h e   c l e a n   a i r   p a s s a s g e   8  to  t h e   m o t o r   f a n ,   w h e r e   i t   i s  

t h e n   e x h a u s t e d .  

In  o r d e r   to  d i s c h a r g e   the   d i r t   p a r t i c l e s   t r a p p e d   i n  

t h e   c y c l o n e   10  and  d i r t   c o l l e c t i o n   box  57  t h e   c e n t r a l  

s e c t i o n   of  the   c a s i n g   16  mus t   be  r e m o v e d   f rom  t h e  



r e m a i n d e r   of  t he   c l e a n e r .   F i r s t l y   a  c a t c h   72  f i x e d   t o  

the   wand  a s s e m b l y   6  mus t   be  d i s e n g a g e d   f rom  t he   u p p e r  

p a r t   15  of  the   c a s i n g   1,  so  t h a t   the   wand  may  b e  

r e m o v e d   to  the   p o s i t i o n   shown  in  F i g u r e   3.  T h e  

l a t c h i n g   m e c h a n i s m   19  s h o u l d   be  d i s e n g a g e d   f rom  t h e  

b a s e   8  of  t he   c e n t r a l   c a s i n g   s e c t i o n . 1 6 ,   and  t h e  

a s s e m b l e d   c e n t r a l   s e c t i o n   16  and  u p p e r   end  p a r t   15  

t h e n   s h o u l d   be  s w i v e l l e d   a b o u t   s p i g o t s   75  to  a  

p o s i t i o n   w h e r e   t he   c e n t r a l   s e c t i o n   16  can  be  p u l l e d  

away  f rom  the   u p p e r   end  p a r t   15  w i t h o u t   f o u l i n g   on  a n y  

p a r t   of  t h e   c l e a n e r .   Once  the   c e n t r a l   s e c t i o n   16  h a s  

b e e n   so  s e p a r a t e d   f rom  t he   r e m a i n d e r   of  t h e   c l e a n e r ,  

t he   d i r t   c o l l e c t e d   in  s a i d   s e c t i o n   16  may  t h e n   b e  

t i p p e d   o u t   and  t h e   c l e a n e r   r e a s s e m b l e d   fo r   u s e .  

The  a i r - f l o w   c o n t r o l   d e v i c e   22  w i l l   now  be  d e s c r i b e d  

in  d e t a i l   w i t h   p a r t i c u l a r   r e f e r e n c e   to  F i g u r e   5.  An 

a i r - f l o w   c o n t r o l   d e v i c e   22  c o m p r i s e s   a  c y l i n d r i c a l  

drum  25  h a v i n g   an  a x i a l l y   e x t e n d i n g   s e c t o r a l   a p p e n d a g e  

26.  A  f i r s t   p a s s a g e   27  e x t e n d s   d i a m e t r i c a l l y   t h r o u g h  

t h e   drum  25  f rom  a  f i r s t   i n l e t   p o r t   28  to  a  f i r s t  

o u t l e t   p o r t   29,  b o t h   p o r t s   28  and  29  b e i n g   f o r m e d  

t h r o u g h   t h e   o u t e r   s u r f a c e   of  t he   drum  25.   A  s e c o n d  

o u t l e t   p o r t   30  i s   f o r m e d   t h r o u g h   the   c u r v e d   s u r f a c e   o f  

the   drum  25,  d i s p l a c e d   a b o u t   30°  f rom  t h e   f i r s t   o u t l e t  



p o r t   29.  A  s e c o n d   i n l e t   p o r t   31  is   f o r m e d   t h r o u g h   a  

r a d i a l   f a c e   32  of  t he   s e c t o r a l   a p p e n d a g e   26.  S a i d  

s e c o n d   o u t l e t   p o r t   30  and  s a i d   s e c o n d   i n l e t   p o r t   31 

c o m m u n i c a t e   v i a   a  c r a n k e d   p a s s a g e   3 3 .  

A  h o l e   34  i s   f o r m e d   t h r o u g h   t h e   s e c t o r a l   f a c e   35  o f  

the   s e c t o r a l   a p p e n d a g e   26  i n t o   t h e   f i r s t   p a s s a g e   2 7 .  

The  f u n c t i o n   of  t he   a i r - f l o w   c o n t r o l   d e v i c e   22  w i l l  

now  be  d e s c r i b e d   w i t h   p a r t i c u l a r   r e f e r e n c e   to  F i g u r e s  

2,  3,  6  and  7.  The  a i r - f l o w   c o n t r o l   d e v i c e   22  i s  

l o c a t e d   to  one  s i d e   of  t h e   l o w e r   p a r t   of  t he   c a s i n g   1 ,  

d i r e c t l y   b e l o w   the   l o w e r   end  of  t h e   d i r t y   a i r   p a s s g e  

11.  The  d e v i c e   22  i s   r o t a t a b l e   a b o u t   t h e   a x i s   o f  

r o t a t i o n a l   s y m m e t r y   of  t he   drum  p a r t   25,  w h i c h   a x i s  

p a s s e s   t h r o u g h   the   h o l e   34  and  l i e s   a c r o s s   t h e  

c l e a n e r ,   p a r a l l e l   t o  t h a t   of  t h e   b r u s h i n g   member  4 .  

O n e  e n d   p a r t   of  t h e   c l e a n i n g   h e a d   2  i s   l o c a t e d   by  a  

b e a r i n g   a s s e m b l y   36  and  an  arm  37;  t he   r o t a t i o n a l   a x i s  

of  t h e  b e a r i n g   36  b e i n g   t he   same  as  t h a t   a b o u t   w h i c h  

the   a i r - f l o w   c o n t r o l   d e v i c e   22  i s   r o t a t a b l e .   T h e  

o t h e r   end  p a r t   of  t h e   c l e a n i n g   head   i s   r i g i d l y   f i x e d  

to  the   a i r - f l o w   c o n t r o l   d e v i c e   22  by  a  d i r t y   a i r  

p a s s a g e   38  w h i c h   e x t e n d s   f rom  the   c l e a n i n g   head   2,  a n d  



is   s p i g o t t e d   i n t o   the  f i r s t   p a s s a g e   27,  v i a   the   f i r s t  

i n l e t   p o r t   2 8 .  

when  the   c l e a n e r   i s   in  use  in  the   f i r s t   mode  t h e  

a i r - f l o w   c o n t r o l   d e v i c e   22  is  in  t he   p o s i t i o n   shown  i n  

F i g u r e   5,  w h e r e   t he   d i r t y   a i r   p a s s a g e   11,  t he   f i r s t  

a i r   p a s s a g e   38  a re   a l l   in  a l i g n m e n t .   When  t h e   m o t o r  

d r i v e n   fan   is  a c t i v a t e d   the   a i r - f l o w   f rom  t he   c l e a n i n g  

h e a d   2  i n t o   t he   d i r t y   a i r   p a s s a g e   11  wou ld   f o l l o w   t h e  

d i r e c t i o n   i n d i c a t e d   by  a r r o w s : @ ,   as  shown  i n  

F i g u r e   6 .  

When  t h e   c l e a n e r   i s   in  use  in  the   s e c o n d   mode  the   a i r  

f l o w   c o n t r o l   d e v i c e   22  i s   in  t he   p o s i t i o n   shown  i n  

F i g u r e   7.  The  open   l o w e r   end  of  t h e   d i r t y   a i r   p a s s a g e  

11  i s   a l i g n e d   w i t h   the   s e c o n d   o u t l e t   p o r t   30  and  t h e  

r a d i a l   f a c e   32  of  the   s e c t o r a l   a p p e n d a g e   26  i s   i n  

a b u t m e n t   w i t h   a  b u l k h e a d   40,  w h i c h   b u l k h e a d   40  f o r m s  

p a r t   of  t he   l o w e r   end  p a r t   7  of  t he   c a s i n g   1.  T h e  

b u l k h e a d   40  i s   f o r m e d   a t   one  end  of  an  i n t e r n a l  

p a s s a g e   41  and  d e f i n e s   an  o u t l e t   p o r t   42  f rom  s a i d  

p a s s a g e   4 1 .  



The  p a s s a g e   41  e x t e n d s   f rom  the   o u t l e t   p o r t   4 2 ,  

t h r o u g h   the   c a s i n g   1  of  t h e   c l e a n e r   to  t h e   l o w e r   o p e n  

end  43  of  the   wand  6 .  

The  wand  6  c o m p r i s e s   c o n c e n t r i c   i n n e r   t u b e   44  and  a n  

o u t e r   t u b e   45,  t he   i n n e r   t u b e   44  b e i n g   r i g i d   a n d  

s l i d a b l y   m o u n t e d   w i t h i n   t he   f l e x i b l e   and  e x t e n s i b l e  

o u t e r   t u b e   45.  The  l o w e r   end  p a r t   of  t h e   o u t e r   t u b e  

is   f i x e d   to  t he   l o w e r   end  p a r t   7  of  t he   c a s i n g   1 ,  

w h e r e a s   the   i n n e r   t u b e   44  i s   f r e e   to  s l i d e .   When  t h e  

wand  6  i s   in  use  as  a  h a n d l e   and  a t   a l l   t i m e s   when  i t  

i s   a t t a c h e d   to  t h e   c l e a n e r ,   as  shown  in  F i g u r e s   1  a n d  

2,  t he   i n n e r   t u b e   44  of  t h e   wand  6  e x t e n d s   to  a  l o w e r  

p o s i t i o n ,   shown  in  c h a i n   d o t t e d   l i n e s   in  F i g u r e   7 .  

A  f l a p   47  is  h i n g e d l y   m o u n t e d   to  an  a x l e   36,  s a i d   f l a p  

47  i s   s p r i n g   b i a s e d   to  a b u t   t he   u n d e r s i d e   of  t h e  

c a s i n g   1,  so  as  to  s e a l   an  o r i f i c e   48  in  t he   c a s i n g   1 .  

The  o r i f i c e   48  l e a d s   i n t o   t h e   i n t e r n a l   p a s s a g e   41  

d i r e c t l y   be low  t he   wand  6.  When  t he   i n n e r   t u b e   46  o f  

the   wand  6  e x t e n d s   to  t he   l o w e r ,   c h a i n   d o t t e d ,  

p o s i t i o n ,   t he   f l a p   47  is   h e l d   away  f rom  t h e   o r i f i c e   48  

by  t he   open  end  of  t he   i n n e r   t u b e   46;  in  F i g u r e   7  t h e  

f l a p   i s   shown  in  s a i d   p o s i t i o n   in  c h a i n   d o t t e d   l i n e s .  

When  the   o r i f i c e   48  is  o p e n ,   and  the   m o t o r   d r i v e n   f a n  



is  a c t i v a t e d   the   a i r   would   e n t e r   the   c l e a n e r   t h r o u g h  

s a i d   o r i f i c e   48  and  f l ow  t h r o u g h   the   p a s s a g e s   41  a n d  

33  and  i n t o   the   d i r t y   a i r   p a s s a g e   11  as  shown  by  t h e  

a r r o w s : @ .   As  soon  as  t he   i n n e r   t u b e   44  of  t h e  

wand  6  i s   moved  up  f rom  i t s   l o w e r   p o s i t i o n ,   f o r  

i n s t a n c e   when  in  use  as  shown  in  F i g u r e   3,  t he   f l a p   4 8  

s p r i n g s   up  to  c l o s e   the   o r i f i c e   47,  t h u s   t he   a i r - f l o w  

would   f o l l o w   t he   s o l i d   a r r o w s : @ ,   down  t he   wand  6 ,  

t h r o u g h   t h e   p a s s a g e s   41  and  33  and  i n t o   the   p a s s a g e  

1 1 .  

A  p a i r   of  w h e e l s   9  a r e   l o c a t e d   on  t he   end  p a r t s   of  t h e  

a x l e   36,   w h i c h   a x l e   is   f i x e d   to  t he   r e a r   p a r t   of  t h e  

c l e a n e r   c a s i n g   1.  The  w h e e l s   9  p r o v i d e   t he   m e a n s  

w h e r e b y   t h e   c l e a n e r   may  be  moved  a b o u t ,   when  i t   i s   i n  

use   in  t h e   f i r s t   mode,   and ,   in  c o n j u n c t i o n   w i t h   t h e  

a x l e   36 ,   t he   w h e e l s   9  p r o v i d e   a  p i v o t   a b o u t   w h i c h   t h e  

c l e a n e r   c a s i n g   1  i s   r o t a t e d   when  i t s   mode  of  o p e r a t i o n  

i s   b e i n g   c h a n g e d .  

In  o r d e r   to  c h a n g e   the   mode  of  t he   c l e a n e r   f r o m ,   f o r  

e x a m p l e   t h e   f i r s t   mode  as  shown  in  F i g u r e   2  to  t h e  

s e c o n d   mode  as  shown  in  F i g u r e   3,  t he   f o l l o w i n g   n e e d s  

to  be  d o n e :   t h e   c l e a n e r   s h o u l d   be  p i v o t t e d   f rom  t h e  

i n c l i n e d   p o s i t i o n ,   as  shown  in  F i g u r e   2,  to  t h e  



u p r i g h t   p o s i t i o n   as  shown  in  F i g u r e   3;  the   wand  6 

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

i n n e r   t u b e   44  e x t e n d e d   f rom  t he   o u t e r   t u b e   45  to  t h e  

p o s i t i o n   shown  in  F i g u r e   3.  A  r e v e r s a l   of  t h i s  

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

c o n v e r t i n g   the   c l e a n e r   f rom  t h e   s e c o n d   mode  to  t h e  

f i r s t   m o d e .  

The  a i r - f l o w   c o n t r o l   d e v i c e   22  i s   c a u s e d   to  r o t a t e  

r e l a t i v e   to  t he   c l e a n e r   c a s i n g   1,  when  s a i d   c a s i n g   1 

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

p o s i t i o n ,   b e c a u s e   t h e   c l e a n i n g   head   2  i s   in  a b u t m e n t  

w i t h   t h e   g r o u n d   and  c o n n o t   be  r o t a t e d   any  f u r t h e r   i n  

t h e   d i r e c t i o n   wh ich   i s   a n t i - c l o c k w i s e   in  F i g u r e s   2,  5 

and  6.  A d d i t i o n a l l y   t h e   a i r - f l o w   c o n t r o l   d e v i c e   22  i s  

c a u s e d   to  r o t a t e   r e l a t i v e   to  t h e   c l e a n e r   c a s i n g   1 ,  

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

to  t he   i n c l i n e d   p o s i t i o n ,   b e c a u s e   t he   c l e a n i n g   head   2 

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

v i r t u e   of  i t s   m a s s .  

The  c l e a n i n g   a p p l i a n c e   i l l u s t r a t e d   in  F i g u r e s   8  and  9 

c o m p r i s e s   a  low  e f f i c i e n c y   c y c l o n e   u n i t   101 ,   a  h i g h  

e f f i c i e n c y   c y c l o n e   u n i t   102 ,   a  d i r t   c o l l e c t i n g   box  1 0 3  

and  a  m o t o r   d r i v e n   f an   u n i t   104.   The  a p p a r a t u s   w i l l  



be  d e s c r i b e d   as  o r i e n t a t e d   in  F i g u r e   8.  The  l o w  

e f f i c i e n c y   c y c l o n e   u n i t   101  has   a  s u b s t a n t i a l l y   f r u s t o -  

c o n i c a l   c a s i n g   c o m p r i s i n g   a  s i d e   w a l l   105  u p s t a n d i n g  

f rom  t he   r a d i a l   p e r i p h e r y   of  a  c i r c u l a r   b a s e   106 .   T h e  

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

b a s e   106.   A  d i r t y   a i r   i n l e t   p a s s a g e   107  c o m m u n i c a t e s  

t h r o u g h   the   u p p e r   p a r t   of  t h e   s i d e   w a l l   105  so  as  t o  

make  a  t a n g e n t i a l   e n t r y   and  to  s e t   up  a  s w i r l i n g  

c y c l o n i c   f l ow  of  a i r .   The  end  p a r t   108  of  t h e   d i r t y  

a i r   i n l e t   p a s s a g e ,   r e m o t e   f rom  t h e   low  e f f i c i e n c y  

c y c l o n e ,   i s   j o i n e d   v i a   a  f l e x i b l e   t u b e   ( n o t   shown)   t o  

a  c l e a n e r   head   ( n o t   shown)   f o r   c o n t a c t i n g   a  d i r t y  

s u r f a c e .  

A  s e m i - c i r c u l a r   c r o s s - s e c t i o n e d   f l a n g e   109  e x t e n d s  

r a d i a l l y   o u t w a r d l y   f rom  t h e   u p p e r   end  p a r t   of  t h e   s i d e  

w a l l   105.   A  c o v e r  1 1 0 ,   c i r c u l a r   in  p l a n ,   h a v i n g   a  

p e r i p h e r a l   r e c e s s   111  d i m e n s i o n e d   to  e n g a g e   t h e   f l a n g e  

107 ,   i s   e n g a g e d   by  s a i d   r e c e s s   on  t h e   f l a n g e   109  so  a s  

to  c l o s e   t he   top   of  t h e   low  e f f i c i e n c y   c y c l o n e .  

The  h i g h   e f f i c i e n c y   c y c l o n e   u n i t   102  c o m p r i s e s   a  

f r u s t o - c o n i c a l   body   p o r t i o n   112  and  a  d e p e n d e n t   i n l e t  

s c r o l l   113.   The  i n l e t   s c r o l l   113  c o m p r i s e s   a  t u b u l a r  

s l e e v e   114  ( see   F i g u r e s   8  and  9 ) ,   w h i c h   d e p e n d s   f r o m  



t he   c o v e r   110  to  a  h o r i z o n t a l   a n n u l a r   web  115.   T h e  

web  115  e x t e n d s   b e t w e e n   the   u p p e r   end  p a r t   of  t h e  

f r u s t o - c o n i c a l   body  p o r t i o n   112  and  the  l o w e r   end  p a r t  

of  t he   s l e e v e   114 ,   and  is  p e r f o r a t e d   by  a  p l u r a l i t y   o f  

s l o t s   116.   The  s c r o l l   113  i s   c o m p l e t e d   by  a  s e c o n d  

d e p e n d e n t   s l e e v e   117,   w h i c h   e x t e n d s   b e t w e e n   t h e   c o v e r  

110  and  the   u p p e r   end  p a r t   of  t he   f r u s t o - c o n i c a l   b o d y  

p o r t i o n   112  and  t h e   web  115 .   The  s e c o n d   s l e e v e   117  i s  

l o c a t e d   r a d i a l l y   i n w a r d l y   of  t he   t u b u l a r   s l e e v e   1 1 4  

and  t h r o u g h   t h e   m a j o r i t y   of  t h e   i t s   l e n g t h ,   ( s e e  

F i g u r e   9 ) ,   u p s t a n d s   f rom  t h e   t o p   of  t he   f r u s t o - c o n i c a l  

body  112  w h e r e   t h e   l a t t e r   j o i n s   t he   i n n e r   p e r i p h e r y   o f  

the   web  115 .   A  p o r t i o n   118  of  t h e   s e c o n d   s l e e v e   1 1 7  

e x t e n d s ,   in  t h e   form  of  a  s p i r a l ,   f rom  t he   j u n c t i o n   o f  

the   f r u s t o - c o n i c a l   body  112  and  the   web  115  to   t h e  

t u b u l a r   s l e e v e   l14   t h e r e b y   c o m p l e t i n g   the   s c r o l l   1 1 3  

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

c y c l o n e   in  o r d e r   to  be  c a p a b l e   of  s e t t i n g   up  a  

s w i r l i n g   c y c l o n i c   f l o w   of  a i r .  

The  d i r t   c o l l e c t i o n   box  103  c o m p r i s e s   a  f i r s t   c y l i n -  

d r i c a l   p o r t i o n   129 ,   a  f r u s t o - c o n i c a l   p o r t i o n   121  w h i c h  

e x t e n d s   r a d i a l l y   o u t w a r d l y   and  d o w n w a r d l y   f rom  t h e  

l o w e r   end  of  t he   f i r s t   c y l i n d r i c a l   p o r t i o n   120 ,   to  a  

s e c o n d   l a r g e r   d i a m e t e r   c y l i n d r i c a l   p o r t i o n   122 .   T h e  



l o w e r   end  p a r t   of  t he   h i g h   e f f i c i e n c y   c y c l o n e   body  1 0 2  

i s   e n g a g e d   in  the   f i r s t   c y l i n d r i c a l   p o r t i o n   120  s o  

t h a t   t he   o p e n i n g   123  a t   t he   b o t t o m   of  t he   c y c l o n e   b o d y  

l i e s   r a d i a l l y   i n w a r d l y   of  the   f r u s t o - c o n i c a l   p o r t i o n  

121  of  the   d i r t   c o l l e c t i o n   box  103 .   The  l a r g e r   d i a m e t e r  

c y l i n d r i c a l   p o r t i o n   122  i s   a t   l e a s t   t h r e e   t i m e s   t h e  

d i a m e t e r   of  t h e   o p e n i n g   123 .   A  f l e x i b l e   a n n u l a r   s e a l i n g  

member  124  i s   p r o v i d e d   b e t w e e n   t h e   f i r s t   c y l i n d r i c a l  

p o r t i o n   120  and  t h e   h i g h   e f f i c i e n c y   c y c l o n e   body  1 0 2 ,  

i m m e d i a t e l y   a b o v e   t h e   o p e n i n g   123 .   I n t e r p o s e d   b e t w e e n  

t h e   l a r g e r   d i a m e t e r   c y l i n d r i c a l   p o r t i o n   122  and  t h e  

b a s e   16  i s   a  s e c o n d   f l e x i b l e   a n n u l a r   s e a l i n g   member  1 2 5 .  

The  m o t o r   d r i v e n   f a n   u n i t   104  i s   l o c a t e d   on  the   c o v e r  

1 1 0 ,   above   t h e   h i g h   e f f i c i e n c y   c y c l o n e   u n i t   102  and  i s  

a r r a n g e d   so  as  to  d raw  a i r   f r om  s a i d   c y c l o n e   u n i t   1 0 2  

t h r o u g h   a  d e p e n d e n t   t u b e   126.   The  d e p e n d e n t   t u b e   1 2 6  

e x t e n d s   d o w n w a r d l y   f rom  t he   c o v e r   110  s u b s t a n t i a l l y  

c o a x i a l l y   w i t h   t h e   h i g h   e f f i c i e n c y   c y c l o n e   u n i t   2 .  

S i m i l a r   a r r o w s   to  t h o s e   shown  on  F i g u r e   4  a r e   shown  o n  

F i g u r e   8  to  i l l u s t r a t e   t he   p r o g r e s s   of  a i r   and  d i r t  

t h r o u g h   t he   e m b o d i m e n t   shown  in  F i g u r e s   8  and  9,  a n d  

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



t he   same  a  more  d e t a i l e d   d e s c r i p t i o n   of  t he   a i r - f l o w  

in  t h i s   e m b o d i m e n t   w i l l   not   be  g i v e n .  



1.  A  v a c u u m   s u c t i o n   c l e a n i n g   a p p l i a n c e   c o m p r i s i n g  

a  c a s i n g   w h i c h   a c c o m m o d a t e s   one  or  more   c y c l o n e   u n i t s ,  

means   fo r   g e n e r a t i n g   a i r - f l o w   f rom  a  d i r t y   a i r   i n l e t  

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

head   r o t a t a b l y   m o u n t e d   in  t he   c a s i n g ,   a  p i p e   c o n n e c t a b l e  

to  a  s u c t i o n   t o o l ,   and  an  a i r - f l o w   c o n t r o l   d e v i c e  

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

c o m p r i s e s   means   a d a p t e d   to  s e l e c t i v e l y   d i r e c t   d i r t  

l a d e n   a i r   i n t o   t h e   d i r t y   a i r   i n l e t ,   f r o m   e i t h e r   t h e  

g r o u n d   e n g a g i n g   c l e a n i n g   head   or  t h e   s u c t i o n   t o o l   v i a  

t h e   p i p e ,   s a i d   means   b e i n g   o p e r a t e d   by  r o t a t i o n   of  t h e  

c l e a n i n g   head   r e l a t i v e   to  t he   c a s i n g .  

2.  A  v a c u u m   s u c t i o n   c l e a n i n g   a p p l i a n c e   a s  

c l a i m e d   in  C l a i m   1  w h e r e i n   a  low  e f f i c i e n c y   c y c l o n e  

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

in  s e r i e s .  

3.  A  v a c u u m   s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  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 he   a i r - f l o w   c o n t r o l  



d e v i c e   c o m p r i s e s   a  g e n e r a l l y   c y l i n d r i c a l   drum  h a v i n g  

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

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

b e t w e e n   a  f i r s t   i n l e t   p o r t   and  a  f i r s t   o u t l e t   p o r t ,  

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

t h e   d rum,   and  a  s e c o n d   p a s s a g e   e x t e n d i n g   f r o m   a  s e c o n d  

o u t l e t   p o r t ,   w h i c h   p o r t   b e i n g   fo rmed   t h r o u g h   t h e  

c u r v e d   s u r f a c e   of  t he   drum  d i s p l a c e d   a b o u t   30°  f r o m  

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

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

4.  A  vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

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

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

o t h e r   t h a n ,   or  in  a d d i t i o n   to  the  c y c l o n e   u n i t s .  

5.  A  vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  C l a i m   2  c h a r a c t e r i s e d   in  t h a t   the   l o w e r   e f f i c i e n c y  

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

6.  A  vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  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 he   l o w e r   e f f i c i e n c y  

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

t o w a r d s   i t s   d i r t y   a i r   i n l e t ;   the   a r r a n g e m e n t   b e i n g  



such   t h a t   t h e   l o w e r   e f f i c i e n c y   c y c l o n e   has   a  r e v e r s e  

t a p e r   w i t h   r e s p e c t   to  the   t a p e r   of  t h e   h i g h   e f f i c i e n c y  

c y c l o n e .  

7.  A  v a c u u m   s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  C l a i m   5  or  C l a i m   6  c h a r a c t e r i s e d   in  t h a t   t h e   c a s i n g  

c o m p r i s e s   a  low  e f f i c i e c y   c y c l o n e   w i t h   an  i n l e t   f o r  

d i r t y   a i r   and  c o n c e n t r i c a l l y   w i t h i n   t h e   low  e f f i c i e n c y  

c y c l o n e   a  h i g h   e f f i c i e n c y   c y c l o n e ,   a  p a s s a g e w a y   b e i n g  

p r o v i d e d   to  a l l o w   a i r   f rom  t h e   low  e f f i c i e n c y   c y c l o n e  

to  e n t e r   an  end  p a r t   of  t he   h i g h   e f f i c i e n c y   c y c l o n e .  

8.  A  v a c u u m   s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  any  of  t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i s e d   in  t h a t   a  

d i r t   c o l l e c t i n g   r e g i o n   is   p r o v i d e d   a t   t h e   end  of  t h e  

h i g h   e f f i c i e n c y   c y c l o n e   r e m o t e   f rom  the   d i r t y   a i r  

i n l e t   to  s a i d   c y c l o n e ;   s a i d   d i r t   c o l l e c t i n g   r e g i o n  

b e i n g   s p a c e d   a  s u f f i c i e n t  d i s t a n c e   f rom  t he   a x i s   o f  

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

t h e r e i n   to   b e c o m e   d i s e n t r a i n e d   f rom  t h e   a i r - f l o w  

t h r o u g h   t h e   c y c l o n e ,   and  to  s e t t l e   o u t   and  c o l l e c t   i n  

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



9.  A  vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  C l a i m   8  c h a r a c t e r i s e d   in  t h a t   t he   d i r t   c o l l e c t i n g  

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

o u t w a r d l y   from  the   p o r t i o n   of  t h e   c y c l o n e   b o d y  

i m m e d i a t e l y   a d j a c e n t   to  s a i d   d i r t   c o l l e c t i n g   r e g i o n .  

10.   A  vacuum  s u c t i o n   c l e a n i n g   a p p l i a n c e   as  c l a i m e d  

in  C l a i m   9  c h a r a c t e r i s e d   in  t h a t   t he   r a d i a l l y  

o u t w a r d l y   e x t e n d i n g   s t r u c t u r e   has   a  d i a m e t e r   a t   l e a s t  

t h r e e   t i m e s   t h a t   of  t he   end  of  t h e   c y c l o n e   l o c a t e d  

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

to  s a i d   c y c l o n e .  
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