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GRITLILUNLSE 

@  Suction  apparatus. 

@  Suction  apparatus  with  a  suction  device  (41)  and  a  cy- 
clone  separator  container  (1),  between  which  there  is  ar- 
ranged  afilter  (31).  For  its  cleaning  the  filter  is  arranged  such 
as  to  be  rotated,  so  that  particles  deposited  on  it  are  thus 
thrown  off  and  collected  in  the  container.  When  the  filter  is 
rotating,  the  suction  inlet  is  closed,  so  that  the  excess  pres- 
sure  in  the  container  caused  by  filter  rotation  does  not  cause 
the  outward  leakage  of  material  thus  separated.  This  can  be 
done  by  the  suction  end  of  a  suction  hose  (45)  being  recou- 
pled  to  the  container  or  to  collection  means  (47,  49)  connect- 
ed  thereto. 
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TITLE  OF  INVENTION 

S u c t i o n   A p p a r a t u s  

TECHNICAL  F I E L D  

5  The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s u c t i o n   a p p a r a t u s  
f o r   s u c k i n g   up  p o l l u t a n t s   s u c h   as  d u s t ,   p o w d e r   e t c ,   p a r t i c u -  
l a r l y   of  v e r y   f i n e   n a t u r e ,   t h e   a p p a r a t u s   i n c l u d i n g   a  s u c t i o n  
d e v i c e ,   s u c h   as  an  i n d u c e d   d r a f t   f an   or  s u c t i o n   f a n ,   a  r o u g h  
s e p a r a t i o n   c o n t a i n e r   c o n n e c t e d   to  t h e   s u c t i o n   s i d e   of  t h e  

10  s u c t i o n   d e v i c e ,   a  f i n e   s e p a r a t i o n   f i l t e r   b e i n g   a r r a n g e d   i n  
t he   c o n n e c t i o n   b e t w e e n   s a i d   c o n t a i n e r   and  t h e   s u c t i o n   d e v i c e ,  
a  s u c t i o n   i n l e t   to  t h e   r o u g h   s e p a r a t i o n   c o n t a i n e r   f o r   c o n -  
n e c t i n g   a  s u c t i o n   h o s e   or   t h e   l i k e ,   an  o u t l e t   f r om  t he   s u c t -  
i on   d e v i c e   f o r   c l e a n e d   a i r   or  t he   l i k e ,   w h i c h   has   b e e n   s u c k e d  

15  i n t o   t he   a p p a r a t u s   t o g e t h e r   w i t h   p o l l u t a n t s   s u c h   as  d u s t   e t c ,  
w h i c h   a r e   to  be  s e p a r a t e d ,   and  means   f o r   d i s c h a r g i n g   t h e   c o l -  
l e c t e d ,   s e p a r a t e d   p o l l u t a n t s   f rom  s a i d   c o n t a i n t e r ,   p r e f e r a b l y  
to  a  c o l l e c t i o n   bag  or  t h e   l i k e .   The  i n v e n t i o n   r e l a t e s   p a r t i -  
c u l a r l y   to  a  s o - c a l l e d   i n d u s t r i a l   v a c u u m   c l e a n e r ,   a l t h o u g h   i t  

20  is   no t   r e s t r i c t e d   t h e r e t o .   H e r e i n a f t e r ,   t he   i n v e n t i o n   w i l l  
t h u s   be  d i s c u s s e d   and  d e s c r i b e d   in  d e t a i l   w i t h   r e f e r e n c e   t o  
i t s   u t i l i z a t i o n   in  i n d u s t r i a l   v a c u u m   c l e a n e r s .  

TECHNICAL  BACKGROUND 
25  I n d u s t r i a l   v a c u u m   c l e a n e r s   of  t h e   k i n d   m e n t i o n e d   a b o v e  

a r e   u t i l i z e d   t o d a y   to  a  v e r y   l a r g e   e x t e n t   f o r   e n s u r i n g   a  g o o d  
and  s a f e   w o r k i n g   e n v i r o n m e n t   in  c o n j u n c t i o n   w i t h   work  i n  
d u s t y   c o n d i t i o n s .   A  t y p i c a l   e x a m p l e   of  s u c h   c o n d i t i o n s   is   t h e  
r e m o v a l   of  d u s t   in   work  on  c o n c r e t e .  

30  Tne  f i l t e r i n g   r e q u i r e m e n t s   a r e   v e r y   h i g h ,   and  t h u s  
t h e r e   is   t h e   n e e d   of  f i n e   f i l t e r s ,   t h e s e   h o w e v e r   b e c o m i n g  
r a p i d l y   b l o c k e d   and  r e q u i r i n g   c l e a n i n g   or  e x c h a n g e   a t   s h o r t  
t i m e   i n t e r v a l s .   If  t h i s   d o e s   no t   t a k e   p l a c e ,   t he   s u c t i o n   a n d  
f i l t e r i n g   e f f e c t   i s   n a t u r a l l y   d e t e r i o r a t e d ,   w h i c h   can  m e a n  

35  l e a k a g e   of  d a n g e r o u s   d u s t   to  t h e   s u r r o u n d i n g s   w h e r e   work  i s  
in  p r o g r e s s .   I t   w i l l   be  t h u s   u n d e r s t o o d   t h a t   a  s u c t i o n   a p p a -  
r a t u s   e n a b l i n g   r a p i d   and  e f f e c t i v e   c l e a n i n g   of  t h e   f i l t e r s  
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c o n c e r n e d ,   i . e .   w i t h o u t   t i m e - c o n s u m i n g   d i s m a n t l i n g   and  r e -  
f i t t i n g   work  or  o t h e r   t i m e - c o n s u m i n g   m e a s u r e s ,   r e s u l t s   i n  
t h a t   t h e   o p e r a t o r   u t i l i z i n g   t h e   s u c t i o n   a p p a r a t u s   r e a l l y   d o e s  
c a r r y   ou t   t h e   d e s i r e d   c l e a n i n g   m e a s u r e s   s u f f i c i e n t l y   o f t e n .  

5  In  o t h e r   w o r d s ,   t h e   o p e r a t o r   w i l l   n o t   h a v e   to   make  any  d e c i -  
s i o n   b e t w e e n   t h e   d a n g e r   of  d u s t   l e a k a g e   as  a  r e s u l t   of  d e t e -  
r i o r a t e d   s u c t i o n   a c t i o n   and  l e s s   w a g e s   or  o t h e r   p r o b l e m s   d u e  
to   t h e   s t o p p a g e   of  work   d u r i n g   t h e   t i m e   t h e   f i l t e r s   of  t h e  
a p p a r a t u s   a r e   c l e a n e d   or  c h a n g e d .  

10  I t   has   p r e v i o u s l y   b e e n   p r o p o s e d   t h a t   t h e   f i l t e r   in   a  
s u c t i o n   a p p a r a t u s   of  t h e   k i n d   i n t e n d e d   h e r e   c o u l d   be  c l e a n e d  
by  t h e   a p p a r a t u s   b e i n g   i m p l e m e n t e d   in  s u c h   a  way  t h a t   t h e  
d r i v e   m o t o r   of  a  s u c t i o n   f a n   i n c l u d e d   t h e r e i n   h a s   an  i m b a l a n -  
ce  s u c h   t h a t   t h e   f i l t e r   i s   v i b r a t e d   to   c a u s e   t h e   p a r t i c l e s  

15  c o l l e c t e d   on  i t   to   be  s h a k e n   l o o s e ,   t h i s   v i b r a t i o n   e i t h e r  
b e i n g   c o n t i n u o u s   or  in   c o n n e c t i o n   w i t h   t h e   s u c t i o n   f a n   d r i v e  
m o t o r   s l o w i n g   down  when  t h e   a p p a r a t u s   is   s w i t c h e d   o f f .   A 
s u c t i o n   a p p a r a t u s   of  t h e   k i n d   e n v i s a g e d   h e r e   i s   i l l u s t r a t e d  
in   S E - B - 7 8 0 3 9 7 8 - 1 ,   t h i s   p u b l i c a t i o n   a l s o   b e i n g   r e f e r r e d   t o  

20  w i t h   r e s p e c t   to  c l o s e r   d e t a i l s   as  to  how  a  s u c t i o n   a p p a r a t u s  
of  t h e   k i n d   m e n t i o n e d   in   t h e   i n t r o d u c t i o n   can  be  b u i l t   u p .  

H o w e v e r ,   I t   has   b e e n   f o u n d   t h a t   t h e   p r o b l e m   s o l u t i o n  
w i t h   v i b r a t i o n   of  t he   f i l t e r   i s   n o t   s a t i s f a c t o r y ,   f o r   s e v e r a l  
r e a s o n s .   The  c l e a n i n g   e f f e c t   i s   o f t e n   n o t   wha t   has   b e e n   e x -  

25  p e c t e d ,   and  t h e   d e s i g n   and  f u n c t i o n   of  t he   s u c t i o n   a p p a r a t u s  
i s   u n f a v o u r a b l y   a f f e c t e d   by  t h e   s u c t i o n   m o t o r   i m b a l a n c e   a n d  
c o n s e q u e n t   v i b r a t i o n s .  

OBJECT  OP  THE  INVENTION 
30  The  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   i s   to   p r o v i d e   a  

s u c t i o n   a p p a r a t u s   of  t h e   k i n d   m e n t i o n e d   in  t he   i n t r o d u c t i o n ,  
w h i c h   i s   n o t   b u r d e n e d   w i t h   t h e   d i s a d v a n t a g e s   a c c o u n t e d   f o r  
a b o v e   and  w h i c h   e n a b l e s   v e r y   r a p i d   and  e f f e c t i v e   c l e a n i n g   o f  
t h e   f i n e   s e p a r a t i o n   f i l t e r   i n c l u d e d   in   i t .  

3 5  
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SUMMARY  OF  THE  INVENTION 

The  a b o v e - m e n t i o n e d   o b j e c t   i s   a c h i e v e d   in  a c c o r d a n c e  

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

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

5  The  i n v e n t i v e   s u c t i o n   a p p a r a t u s   i s   t h u s   e s s e n t i a l l y  

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

f o r   b e i n g   g i v e n   r o t a t i o n   a t   l e a s t   when  t he   s u c t i o n   d e v i c e   i s  

i n o p e r a t i v e ,   t h e   p o l l u t a n t s   d e p o s i t e d   on-  t he   f i l t e r   t h e n   b e -  

ing   t h r o w n   f rom  i t   due  to  t h e   e f f e c t   of  c e n t r i f u g a l   f o r c e ,  

10  e n a b l i n g   them  to  be  c o l l e c t e d   in  t h e   r o u g h   s e p a r a t i o n   c o n -  

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

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

r i c ,   e . g .   s u b s t a n t i a l l y   t u b u l a r   or  s l e e v e - l i k e ,   and  a d a p t e d  

f o r   r o t a t i o n   a b o u t   i t s   l o n g i t u d i n a l   or  s y m m e t r i c a l   a x i s .   T h e  

15  f i l t e r   is  s u i t a b l y   m o u n t e d   on  a  c o - a x i a l   d r i v e   s h a f t   w h i c h   i s  

"  " d r i v e n   by~  a  m o t o r ,   e . g .   an  e l e c t r i c   m o t o r ,   a r r a n g e d   on  t h e  

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

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

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

20  It   w i l l   be  u n d e r s t o o d   t h a t   i t   i s   i m p o r t a n t   to  e n s u r e  

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

o f ,   in  s p i t e   of  i t s   b e i n g   a b l e   to  r o t a t e .   In  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n ,   t h i s   can   p r e f e r a b l y   be  s o l v e d   in  one  of  t w o  

d i f f e r e n t   w a y s .  

25  A c c o r d i n g   to  a  f i r s t   way,   t h e   f i l t e r   i s   r o t a t a b l y  

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

is   p r e f e r a b l y   a r r a n g e d   a t   one  end  of  t h e   f i l t e r   o n l y ,   w h i l e  

t h e   o t h e r   end  of  t h e   f i l t e r   is   a r r a n g e d   s u c h   as  to  be  f r e e  

f rom  l e a k a g e ,   e . g .   by  s e a l e d   m o u n t i n g   a g a i n s t   an  end  p l a t e   o r  

30  t h e   l i k e .   Of  c o u r s e ,   t h i s   p l a t e   can  be  m o u n t e d   on  i t s  

" i n s i d e " ,   i . e .   i n s i d e   t h e   f i l t e r ,   i f   so  d e s i r e d .   The  d u s t -  

- t i g h t   b e a r i n g   is   a r r a n g e d   to  a d v a n t a g e   a g a i n s t   a  s u p p o r t  

w a l l   or  t he   l i k e ,   t h i s   w a l l   b e i n g   t h e   p a r t i t i o n   w a l l   o r  

b o u n d a r y   b e t w e e n   t h e   c o n t a i n e r   and  t he   s u c t i o n   d e v i c e .  

35  A c c o r d i n g   to  a  s e c o n d   way,   t h e   f i l t e r   and  a  s u p p o r t  

w a l l   or  t h e   l i k e   c o n n e c t i n g   to  one  end  of  t h e   f i l t e r   a r e  

a r r a n g e d   m u t u a l l y   d i s p l a c e a b l e   .  When  t h e   s u c t i o n   d e v i c e   i s   i n  
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o p e r a t i o n ,   i . e .   when   t h e   a u c t i o n   a p p a r a t u s   i s   u s e d ,   t h e   m e n -  
t i o n e d   end  of  t h e   f i l t e r   is   in   s e a l e d ,   f i x e d   c o n t a c t   w i t h   t h e  
s u p p o r t   w a l l   or  t h e   l i k e .   When  t h e   s u c t i o n   d e v i c e   i s   i n o p e r a -  
t i v e ,   i . e .   when  t h e   f i l t e r   i s   to  be  c l e a n e d   by  b e i n g   r o t a t e d ,  

5  t h e   f i l t e r   i s   r e l a t i v e l y   d i s p l a c e d ,   so  t h a t   t h e   m e n t i o n e d   e n d  
can   r o t a t e   f r e e l y   in   r e l a t i o n   to   t he   s u p p o r t   w a l l   or  t h e  
l i k e .   The  o t h e r   end  of  t h e   f i l t e r   may  be  f i x e d   or  in   s e a l e d  
a s s o c i a t i o n   to  t h e   d r i v e   s h a f t   of  t h e   d r i v e   m o t o r   in   t h i s  
c a s e   as  w e l l .   I t   w i l l   be  u n d e r s t o o d   t h a t   t he   r e q u i r e d   r e l a t i -  

10  ve  d i s p l a c e m e n t   c o u l d   be  o b t a i n e d   by  t h e   d r i v e   m o t o r ,   i t s  
d r i v e   s h a f t   and   t h e   f i l t e r   c o n n e c t e d   t h e r e t o   b e i n g   a x i a l l y  
d i s p l a c e a b l e   as  a  u n i t   . 

R o t a t i o n   of  t h e   f i l t e r   f o r   t he   p u r p o s e   of  c l e a n i n g   c a n  
s i g i f y   t h a t   t h e   f i l t e r   f u n c t i o n s   as  a  f an   c a u s i n g   e x c e s s  

15  p r e s s u r e   i n s i d e   t h e   r o u g h   s e p a r a t i o n   c o n t a i n e r .   Such   e x c e s s  
p r e s s u r e   can   l e a d   to   t h e   m a t e r i a l   s e p a r a t e d   f r o m   i t s   c a r r i e r  
and   c o l l e c t e d   in   t h e   c o n t a i n e r   b e i n g   c a u s e d   to   d e p a r t   f r o m  
t h e   o t h e r w i s e   d u s t - t i g h t   c o n t a i n e r - c o l l e c t i o n   bag  s y s t e m   v i a  
t h e   s u c t i o n   i n l e t   and   t h e   s u c t i o n   h o s e   c o n n e c t e d   t h e r e t o .   I n  

20  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   s u c t i o n   a p p a r a t u s   t h e r e -  
f o r e   a d v a n t a g e o u s l y   i n c l u d e s   means   f o r   c l o s i n g   t h e   c o n t a i n e r -  
- c o l l e c t i o n   bag   s y s t e m .   T h e s e   means   can  n a t u r a l l y   i n c l u d e  
s h u t - o f f   m e a n s   or  o t h e r   v a l v e   means   s i t u a t e d   in   c o n n e c t i o n  
w i t h   t h e   s u c t i o n   i n l e t   a n d / o r   s u c t i o n   h o s e .   In  a c c o r d a n c e  

25  w i t h   a  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   in   a c c o r d a n c e  
w i t h   t h e   i n v e n t i o n ,   t h e   a p p a r a t u s   is   i n s t e a d   p r o v i d e d   w i t h   a 
s p e c i a l ,   n o r m a l l y   c l o s e d   i n l e t   to  t h e   c o n t a i n e r   or  c o l l e c t i o n  
b a g ,   to   w h i c h   t h e   s u c t i o n   end  of  t he   c o n n e c t e d   s u c t i o n   h o s e  
can   be  r e a d i l y   c o n n e c t e d   and   w h i c h   can   e a s i l y   be  o p e n e d   i n  

30  c o n j u n c t i o n   w i t h   t h e   c l e a n i n g   r o t a t i o n   of  t h e   f i l t e r .   T h e r e  
i s   t h u s   o b t a i n e d   a  c l o s e d   s y s t e m   f o r   t he   s u c t i o n   s i d e   of  t h e  
f i l t e r ,   h a v i n g   an  e x c e s s   p r e s s u r e   in  c o n j u n c t i o n   w i t h   r o t a t i -  
on  of  t h e   f i l t e r .   The  e x c e s s   p r e s s u r e   o b t a i n e d   in   t h e   c l o s e d  
s y s t e m   can   be  u t i l i z e d   to   open   a  s h u t - o f f   m e a n s   p l a c e d   in  t h e  

35  j u n c t i o n   b e t w e e n   t h e   c o n t a i n e r   and  c o l l e c t i o n   b a g ,   in  as  f a r  
as   s u c h   o p e n i n g   d o e s   n o t   t a k e   p l a c e   a u t o m a t i c a l l y   as  a  r e s u l t  
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of  t h e   w e i g h t   of  t h e   s e p a r a t e d   p o l l u t a n t s   c o l l e c t e d   in  t h e  

c o n t a i n e r   . 
In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t he   r o u g h   s e p a r a t i o n  

c o n t a i n e r   and  i t s   s u c t i o n   i n l e t   fo rm  a  c y c l o n e   s e p a r a t o r   w i t h  

5  t h e   f i l t e r   c o - a x i a l l y   a r r a n g e d   a t   i t s   u p p e r   c e n t r a l   p o r t i o n .  

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

r o u g h   s e p a r a t i o n   c o n t a i n e r .   Wi th   t h e   o b j e c t   of  i m p r o v i n g   t h e  

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

a r r a n g e d   b e t w e e n   t h e   o u t e r   w a l l   of  t he   c o n t a i n e r   and  t h e  

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

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

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

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

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

15  i s   s u i t a b l y   a t   a p p r o x i m a t e l y   t h e   same  l e v e l   as  t h e   l o w e r   e d g e  

of  t h e   f i l t e r .   The  l o w e r   p l a t e   edge   a r e a   can  be  b e n t   o r  

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

p l a t e   s u i t a b l y   has   a  t u b u l a r   c o n f i g u r a t i o n .  

Ta l c ing   i n t o   a c c o u n t   t h e   d i f f i c u l t   p o l l u t a n t s   t he   s u c t i -  

20  on  a p p a r a t u s   of  t he   i n v e n t i o n   is   i n t e n d e d   to  h a n d l e ,   i t   h a s  

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

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

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

i s   s u i t a b l y   of  d i s p o s a b l e   t y p e   and  s h o u l d   be  e a s y   to  r e p l a c e .  

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

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

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

e a s i l y   a c c e s s i b l e   f rom  a b o v e   by  r e m o v i n g   a  t o p   p o r t i o n   of  t h e  

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

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

f i l t e r   s p a c e .   In  t h i s   c a s e ,   t h e   f i n a l   f i l t e r   i s   i m p l e m e n t e d  

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

t h e   i n l e t   of  t h i s   bag  b e i n g   m o u n t e d   on  an  o u t l e t   f rom  t h e  

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

35  In  a c c o r d a n c e   w i t h   a  s e c o n d   e m b o d i m e n t ,   t h e   f i n a l   f i l -  

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

t i o n   c o n t a i n e r ,   c o - a x i a l   w i t h   t h e   l a t t e r   f i l t e r   and  s u i t a b l y  
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r e m o v a b l e   on  an  a x i a l l y   a r r a n g e d   m o u n t i n g   t u b e   or  t he   l i k e  
f o r   t h e   c e n t r a l   f i l t e r ,   t h i s   t u b e   b e i n g   p r o v i d e d   w i t h   o p e n -  
i n g s   f o r   t h e   a i r   s u c k e d   ou t   a f t e r   h a v i n g   p a s s e d   t h r o u g h   t h e  
f i l t e r .  

5  T h i s   s e c o n d   e m b o d i m e n t   means   t h a t   t h e   d i a m e t e r   of  t h e  

r o u g h   s e p a r a t i o n   c o n t a i n e r   i t s e l f   can   be  made  l a r g e r   i n  
o t h e r w i s e   u n c h a n g e d   c o n d i t i o n s ,   w h e r e b y   t h e   c y c l o n e   s e p a r t i n g  
a c t i o n   w i l l   be  b e t t e r   as  a  r e s u l t   of  t h e   g r e a t e r   d i s t a n c e  
b e t w e e n   t h e   c o n t a i n e r   w a l l   and  t h e   c e n t r a l   f i l t e r .   In  a d d i t -  

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

F u r t h e r   d i s t i n g u i s h i n g   f e a t u r e s   of  t h e   s u c t i o n   a p p a r a -  
t u s   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   w i l l   be  a p p a r e n t   f r o m  
t h e   f o l l o w i n g   d e s c r i p t i o n   of  e m b o d i m e n t s ,   made  w i t h   r e f e r e n c e  

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

BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g u r e   i  i s   a  s c h e m a t i c a l ,   v e r t i c a l ,   s e c t i o n a l   v i ew   o f  
a  s u c t i o n   a p p a r a t u s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e  

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

F i g u r e   2  i s   a  s c h e m a t i c ,   v e r t i c a l ,   s e c t i o n a l   v i ew   o f  
t h e   s u c t i o n   a p p a r a t u s   a c c o r d i n g   to   F i g u r e   i ,   t h e   f u n c t i o n   i n  
c o n j u n c t i o n   w i t h   t h e   c l e a n i n g   r o t a t i o n   of  t h e   f i l t e r   b e i n g  
i l l u s t r a t e d .  

25  F i g u r e   3  i s   a  s c h e m a t i c ,   v e r t i c a l ,   p a r t i a l   s e c t i o n a l  
v i e w   of  t h e   same  k i n d   as  in  F i g u r e   i ,   b u t   of  an  a l t e r n a t i v e  
e m b o d i m e n t   of  t h e   i n v e n t i v e   s u c t i o n   a p p a r a t u s ,  

DESCRIPTION  OF  EMBODIMENT 

30  The  s u c t i o n   a p p a r a t u s   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  
s c h e m a t i c a l l y   i l l u s t r a t e d   in   F i g u r e s   1  and  2,  has   a  g e n e r a l l y  
c y l i n d r i c a l ,   u p s t a n d i n g   c o n f i g u r a t i o n   and   i s   a r r a n g e d   on  a  
n o t   more   c l o s e l y   i l l u s t r a t e d   s u i t a b l e   f r a m e   or  t h e   l i k e ,   e . g .  
a  t r a n s p o r t   t r o l l y .   The  m a i n   c o m p o n e n t s   of  t h e   a p p a r a t u s   a r e  

35  a  c y l i n d r i c a l   c y c l o n e   s e p a r a t o r   c o n t a i n e r   i,  w h i c h  
d o w n w a r d l y   m e r g e s   i n t o   a  s u b s t a n t i a l l y   f u n n e l - l i k e   b o t t o m  
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p a r t   3,  w i t h   a  b o t t o m   d i s c h a r g e   o p e n i n g   5  and  a s s o c i a t e d  

d o w n w a r d l y   o p e n a b l e   c l o s i n g   f l a p   7,  and  is  open  u p w a r d l y   f o r  

r e c e i v i n g   a  r e m o v a b l e   f i l t e r   u n i t ;  

t h e   f i l t e r   u n i t   c o m p r i s i n g   a  h o l d e r   p a r t   9  i n c l u d i n g   a  

5  c y l i n d r i c a l   h o u s i n g   11,  w i t h   an  a n n u l a r   m o u n t i n g   f l a n g e   13 

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

u p p e r   edge   of  t h e   c o n t a i n e r   1,  a  f i r s t   i n n e r   s p a c e   15  in  t h e  

h o u s i n g   c o n n e c t i n g   to  a  t u b u l a r   s i d e   o u t l e t   17  and  to  an  i n -  

l e t   in  t he   f o rm  of  a  h o l l o w   f i l t e r   m o u n t i n g   t u b e   21,  d e p e n d -  

10  i ng   c o a x i a l l y   f rom  t h e   u n d e r s i d e   of  t h e   h o u s i n g   11  and  h a v i n g  

p l u r a l i t y   of  u n i f o r m l y   d i s t r i b u t e d   i n l e t   h o l e s   19,  a  s e c o n d  

i n n e r   and  u p w a r d l y   c l o s a b l e   s p a c e   23  in  t h e   h o u s i n g   w i t h   a n  

e l e c t r i c   m o t o r   25  d i s p o s e d   t h e r e i n ,   t h e   o u t p u t   s h a f t   27  o f  

t h e   m o t o r   s e a l i n g l y   p r o j e c t i n g   i n t o   t h e   f i r s t   s p a c e   15  a n d  

15  c o n n e c t e d   to  a  f i l t e r   d r i v e   s h a f t   29  e x t e n d i n g   c o - a x i a l l y  

down  t h r o u g h   t he   t u b e   21,  and  a  s l e e v e l i k e   f i l t e r   31  w h i c h   i s  

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

29  as  w e l l   as  b e i n g   s e a l e d   a g a i n s t   and  r o t a t a b l y   m o u n t e d   o n  

t h e   t u b e   2 1 ;  

20  a  c y l i n d r i c a l   o u t e r   c a s i n g   33  h a v i n g   a  g r e a t e r   d i a m e t e r  

t h a n   t h e   c o n t a i n e r   1  and  s u r r o u n d i n g   t h e   l a t t e r   so  t h a t   a  

s u c t i o n   s p a c e   35  is   f o r m e d ,   a n n u l a r l y   a r o u n d   as  w e l l   as  o v e r  

t h e   c o n t a i n e r   1  and  f i l t e r   u n i t   9,  t h e   o u t e r   c a s i n g   33  d o w n -  

w a r d l y   h a v i n g   a  c i r c u m f e r e n t i a l   b o t t o m   37  s e a l i n g l y   e n g a g i n g  

25  a g a i n s t   t he   w a l l   of  t h e   c o n t a i n e r   1  and  u p w a r d l y   b e i n g   c o m -  

p l e t e l y   o p e n ;  

a  f i n a l   f i l t e r   39  a r r a n g e d   in  t h e   s u c t i o n   s p a c e   35  a n d  

t a k i n g   t he   fo rm  of  a  f i l t e r   bag  w h i c h   is  c o n n e c t e d   to   t h e  

s i d e   o u t l e t   1 7 ;  

30  a  c o n v e n t i o n a l   s u c t i o n   f an   d e v i c e   41  a r r a n g e d   on  t o p   o f  

t h e   o u t e r   c a s i n g   33,  t h e   s u c t i o n   i n l e t   of  t he   d e v i c e   b e i n g   i n  

c o m m u n i c a t i o n   w i t h   t he   s p a c e   35,  and  i t s   no t   more   c l o s e l y  

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

i n g s ;  

35  a  s u c t i o n   i n l e t   43  to  t h e   c o n t a i n e r   1  in  t h e   f o rm  of  a  

c y c l o n e   i n d u c t i o n   p i p e ,   to  w h i c h   a  s u c t i o n   h o s e   45  is   c o n -  

n e c t e d ;  
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a  s k i r t - l i k e   c o n t a i n e r   w a l l   e x t e n s i o n   47  e x t e n d i n g  
d o w n w a r d s   a r o u n d   t h e   f u n n e l - l i k e   b o t t o m   p a r t   3;  a n d  

a  d u s t   c o l l e c t i o n   bag   49  w h i c h   is   e e a l i n g l y   s u s p e n d e d  
on  t h e   s k i r t   p a r t   47  w i t h   t h e   u t i l i z a t i o n   of  a  t e n s i o n   s t r a p  

5  5i  g o i n g   a l l   t h e   way  a r o u n d   i t ,   t h e   b o t t o m   of  t he   bag  b e i n g  
e n a b l e d   to  r e s t   on  a  s u p p o r t   p l a t e   53  i n c l u d e d   in  t h e   p r e -  
v i o u s l y   m e n t i o n e d ,   n o t   more   c l o s e l y   i l l u s t r a t e d   f r a m e .   An 
a n n u l a r   i n l e t   p i p e   s t u b   i s   a l s o   a r r a n g e d   in  t h e   s k i r t   p o r t i o n  
47,   t h e   o u t e r   d i a m e t e r   of  t h i s   s t u b   c o r r e s p o n d i n g   to  t h e  

10  i n n e r   d i a m e t e r   of  t h e   s u c t i o n   h o s e   45.   The  p i p e   s t u b   can   b e  
c l o s e d   o f f   w i t h   t h e   a i d   of  a  r e m o v a b l e   c o v e r   57.   The  n u m e r a l  
59  d e n o t e s   in   t h e   f i g u r e s   a  c u r r e n t   s u p p l y   c a b l e   f o r   t h e  
e l e c t r i c   m o t o r   25  and  t h e   n u m e r a l   61  an  a n n u l a r   p r o t e c t i v e  
s k i r t   e x t e n d i n g   d o w n w a r d l y   f r o m   t h e   l o w e r   c i r c u m f e r e n t i a l  

15  e d g e   of  t h e   h o u s i n g   1 1 .  

The  s u s p e n s i o n   and  m o u n t i n g   of  t h e   f i l t e r   31  w i l l   n o w  
be  d e s c r i b e d   in  more   d e t a i l .   I t   i s   f a s t e n e d   b e t w e e n   an  u p p e r  
m o u t i n g   p l a t e   65  and  a  l o w e r   m o u t i n g   p l a t e   67.  The  p l a t e   6 7  
e x t e n d s   p a r a l l e l   to   and  s o m e w h a t   s p a c e d   f r o m   t h e   h o r i z o n t a l  

20  b o t t o m   w a l l   69  of  t h e   h o u s i n g   11.  The  p l a t e   65  i s   j o u r n a l e d  
f o r   r o t a t i o n   on  t h e   u p p e r m o s t   p a r t   of  t h e   t u b e   21,  i . e .   a t  
t h e   c o n n e c t i o n   t h e r e o f   to  a  c o r r e s p o n d i n g   o p e n i n g   71  in  t h e  
b o t t o m   w a l l   69,  w i t h   t h e   a i d   of  a  s e a l e d   b a l l   b e a r i n g   73.   T h e  
l o w e r   h o r i s o n t a l   p l a t e   67  i s   c e n t r a l l y   a t t a c h e d   to  t he   f r e e  

25  end  of  t h e   d r i v e   s h a f t   29,  w h i l e   b e i n g   j o u r n a l e d   f o r   r o t a t i o n  
a g a i n s t   t h e   l o w e r   i n n e r   end  p o r t i o n   of  t h e   t u b e   21  w i t h   t h e  
a i d   of  a  b a l l   b e a r i n g   75,   m o u n t e d   i n w a r d s   of  t h e   p l a t e   67  o n  
t h e   d r i v e   s h a f t   2 9 .  

In  o r d e r   to  i m p r o v e   t h e   s e a l   b e t w e e n   t h e   e x p o s e d   u p p e r  
30  m o u n t i n g ,   t h e   p r o t e c t i v e   s k i r t   61  e x t e n d s   p a s t   t h e   n a r r o w   g a p  

b e t w e e n   t h e   b o t t o m   w a l l   69  of  t he   h o u s i n g   11  and   t h e   u p p e r  
p l a t e   65  to  an  e x t e n t   s u c h   t h a t   d u s t   e t c   is   s u b s t a n t i a l l y  
p r e v e n t e d   f r o m   e n t e r i n g   i n t o   t h e   g a p .  

The  n o r m a l   o p e r a t i o n   of  t h e   s u c t i o n   a p p a r a t u s   is   i l l u -  
35  s t r a t e d   in  F i g u r e   1.  H e r e ,   t h e   s u c t i o n   d e v i c e   i s   f u n c t i o n i n g  

and   t h e   s u c t i o n   h o s e   45  i s   c o n n e c t e d   to  a  s u c t i o n   c o w l ,   a  
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t o o l   a d a p t e d   f o r   s u c k i n g   d u s t   away ,   or  the   l i k e .   A i r   and  d u s t  

a r e   t h u s   s u c k e d   i n t o   and  t h r o u g h   t h e   a p p a r a t u s   a c c o r d i n g   t o  
w h a t   is   i n d i c a t e d   by  t h e   d i f f e r e n t   f l o w   a r r o w s   in  F i g u r e   1 .  
The  m i x t u r e   of  a i r   and  d u s t   is   t h u s   s u c k e d   in  t h r o u g h   t h e  

5  i n l e t   43  and  is  g i v e n   c y c l o n i c   r o t a t i o n   i n s i d e   t h e   c o n t a i n e r  

1,  l a r g e r   d u s t   p a r t i c l e s   and   o t h e r   l a r g e   m a t e r i a l   b e i n g   s e p a -  
r a t e d   to  f a l l   down  a l o n g   t h e   i n n e r   w a l l   of  t h e   c o n t a i n e r ,   f o r  
c o l l e c t i o n   a t   77  in  t h e   b o t t o m   p a r t   3.  The  f l a p   7  is   c l o s e d ,  
i f   no t   by  s p r i n g   b i a s   or  t h e   l i k e ,   so  in  any  c a s e   as  a  r e s u l t  

10  of  t h e   vacuum  o b t a i n e d   by  t h e   s u c t i o n   a c t i o n   in  t h e   c o n t a i n e r  
1 .  

The  a i r   s t i l l   e n t r a i n i n g   f i n e r   d u s t   i s   s u c k e d   t h r o u g h  
t h e   f i l t e r   31,  w h i c h   can   be  of  o p t i o n a l   s u i t a b l e   k i n d ,   w h e r e -  

by  t h e   d u s t   is   d e p o s i t e d   on  t h e   o u t s i d e   of  t h e   f i l t e r .   T h e  
15  a i r   is   s u c k e d   f u r t h e r   t h r o u g h   t h e   t u b e   29,  s p a c e   15,  s i d e  

o u t l e t   17,  f i l t e r   bag  39  to  f i n a l l y   p a s s   t h r o u g h   t h e   s u c t i o n  
d e v i c e   41.  The  f i l t e r   31  can  t y p i c a l l y   t r a p   p a r t i c l e s   down  t o  

a  s i z e   of  a b o u t   0 .5   ym,  and  t h e   f i l t e r   bag  39  can   t y p i c a l l y  
t r a p   p a r t i c l e s   down  to  a  s i z e   of  a p p r o x i m a t e l y   0 .2   y m .  

20  When  the   f i l t e r   31  b e g i n s   to  be  b l o c k e d   and  n e e d s   to   b e  

c l e a n e d ,   t h e   s u c t i o n   d e v i c e   41  is   s t o p p e d .   The  l i d   57  i s   r e -  
moved   and  t h e   end  of  t h e   s u c t i o n   h o s e   45  i s   a p p l i e d   to  t h e  
i n l e t   p i p e   55,  t he   e l e c t r i c   m o t o r   25  t h e n   b e i n g   s t a r t e d ,   w i t h  

s u b s e q u e n t   r o t a t i o n   of  t h e   f i l t e r   31.  The  s t a t e   now  a c h i e v e d  
25  i s   i l l u s t r a t e d   in  F i g u r e   2 .  

By  t he   f i l t e r   31  r o t a t i n g ,   i t   is   g i v e n   a  c e r t a i n   a m o u n t  
of  f an   a c t i o n ,   so  t h a t   a i r   p a s s e s   in  t he   r e v e r s e   d i r e c t i o n  

t h r o u g h   t h e   f i l t e r   ( a s   i n d i c a t e d   by  a r r o w s   in  F i g u r e   2 ) ,  
w h i l e   an  e x c e s s   p r e s s u r e   i s   c r e a t e d   i n s i d e   t h e   c o n t a i n e r   1  . 

30  T h i s   r e v e r s e d   a i r   s t r e a m   c o n t r i b u t e s   to  c l e a n i n g   t h e   f i l t e r ,  
a l t h o u g h   t h e   g r e a t e s t   c l e a n i n g   e f f e c t   is  o b t a i n e d   as  a  r e s u l t  

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

To  t he   e x t e n t   t h a t   t h e   f l a p   7  is   no t   o p e n e d   d i r e c t l y   o n  
35  c l o s i n g   o f f   t he   s u c t i o n   d e v i c e ,   as  a  r e s u l t   of  t h e   l o a d i n g  

c a u s e d   by  t he   s e p a r a t e d   m a t e r i a l   77,  t he   f l a p   7  w i l l   be  o p e n  
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due  to   t h e   e x c e s s   p r e s s u r e   c r e a t e d   in  t he   c o n t a i n e r   1,  t h i s  

p r e s s u r e   a l s o   p r e v a i l i n g   i n s i d e   t h e   bag  49.  The  l a t t e r   i s  

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

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

5  a t   79)  . 
I t   s h o u l d   be  n o t e d   t h a t   r e f i t t i n g   t h e   s u c t i o n   p i p e   45  

as  i l l u s t r a t e d   in   F i g u r e   2  ( o r   o t h e r   c o r r e s p o n d i n g   c l o s u r e   o f  

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

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

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

v e r y   g r e a t   i m p o r t a n c e   when  i t   i s   a  q u e s t i o n   of  d a n g e r o u s  

m a t e r i a l ,   s u c h   as  q u a r t z   d u s t   in   c o n c r e t e   w o r k ,   a s b e s t o s  

d u s t ,   e t c .  

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

15  a p p a r a t u s   i l l u s t r a t e d   in  F i g u r e   3  d i f f e r s   f r o m   t h e   one  i l l u -  

s t r a t e d   in   F i g u r e s   1  and  2  e s s e n t i a l l y   o n l y   in   t h e   a r r a n g e -  
m e n t   and   i m p l e m e n t a t i o n   of  t h e   f i n a l   f i l t e r   and   t h e   c y c l o n e  

s e p a r a t o r .  

The  f i n a l   f i l t e r   bag  39  and  i t s   a s s o c i a t e d   s p a c e   35  i n  

20  F i g u r e s   1  and   2  no  l o n g e r   e x i s t s   in  t h e   a l t e r n a t i v e   e m b o d i -  

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

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

p l a c e   f o r   t h e   c o n t a i n e r   w a l l   a c c o r d i n g   to  F i g u r e s   1  and  2 

25  t h e r e   i s   now  a r r a n g e d   a  g u i d e   p l a t e   81.  The  p l a t e   has   t h e  

f o r m   of  a  t u b e   p r o j e c t i n g   down  i n t o   t h e   c o n t a i n e r   f rom  t h e  

m o u n t i n g   f l a n g e   or  p l a t e   13,  to  w h i c h   t h e   p l a t e   81  i s   s e a l e d  

a l l   t h e   way  r o u n d .   The  b o t t o m   edge   of  t h i s   p l a t e   81  is   s o m e -  
w h a t   h i g h e r   t h a n   t h e   u p p e r   edge   of  t h e   b o t t o m   p a r t   3,  so  t h a t  

30  t h e r e   i s   an  a n n u l a r   gap  83  t h r o u g h   w h i c h   t h e   a i r   c i r c u l a t i n g  
down  t h r o u g h   t h e   s p a c e   85,  b e t w e e n   t h e   o u t e r   w a l l   of  t he   c o n -  
t a i n e r   and   t h e   p l a t e   81,  can   p a s s   i n w a r d l y   and  u p w a r d l y   a g a i n  
f o r   p a s s a g e   t h r o u g h   t h e   f i l t e r   31.  As  s h o u l d   be  c l e a r l y   u n -  

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

In  t h i s   a l t e r n a t i v e   e m b o d i m e n t ,   t he   f i n a l   f i l t e r   8 9  
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c o m p r i s e s   a  f i l t e r   s l e e v e   w h i c h   is   r e m o v a b l y   m o u n t e d   on  t h e  

f i l t e r   m o u n t i n g   t u b e   21,  The  i n n e r   d i a m e t e r   of  t h e   f i l t e r  

s l e e v e   c o r r e s p o n d s   to  t he   o u t e r   d i a m e t e r   of  t h e   t u b e   21.  U p -  

w a r d l y   t h e   s l e e v e   e n g a g e s   a g a i n s t   f i x e d   a b u t m e n t s   91  a n d  

5  d o w n w a r d l y   a g a i n s t   a b u t m e n t s   93,  w h i c h   a r e   r e m o v a b l e   in  s o m e  

s u i t a b l e ,   u n i l l u s t r a t e d   m a n n e r .   I t   w i l l   be  u n d e r s t o o d   t h a t  

t h e   f i l t e r   s l e e v e   89  can  e a s i l y   be  r e p l a c e d   as  r e q u i r e d ,  

a f t e r   t h e   f i l t e r   31  and  i t s   m o u n t i n g   p l a t e   67  h a v e   been   r e -  

m o v e d ,  

10  It  h a s   b e e n   f o u n d   t h a t   a  s u c t i o n   a p p a r a t u s   in  a c c o r d -  

a n c e   w i t h   t h e   i n v e n t i o n   g i v e s   e x t r e m e l y   good   s u c t i o n   and  f i l -  

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

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

f i l t e r ,   w h i c h   has   v e r y   g r e a t   s e p a r a t i o n   a b i l i t y .   T h i s   m e a n s  
15  t h a t   t h e   s u c t i o n   a p p a r a t u s   can  be  u t i l i z e d   in  an  e x t r e m e l y  

r e l i a b l e   and  e f f e c t i v e   way,   w i t h   m i n o r   d o w n t i m e   f o r   c l e a n i n g  

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

1.  S u c t i o n   a p p a r a t u s ,   e s p e c i a l l y   of  a  k i n d   known  a s  

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

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

5  p r i s i n g   a  s u c t i o n   d e v i c e ,   s u c h   as  an  i n d u c e d   d r a f t   f an   o r  

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

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

b e i n g   a r r a n g e d   in   t h e   c o n n e c t i o n   b e t w e e n   s a i d   c o n t a i n e r   a n d  

t h e   s u c t i o n   d e v i c e ;   a  s u c t i o n   i n l e t   to  t h e   r o u g h   s e p a r a t i o n  
10  c o n t a i n e r   f o r   c o n n e c t i n g   a  s u c t i o n   h o s e   or  t h e   l i k e ;   an  o u t -  

l e t   f r o m   t h e   s u c t i o n   d e v i c e   f o r   c l e a n e d   a i r   or  t h e   l i k e ,  

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

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

means   f o r   d i s c h a r g i n g   t h e   c o l l e c t e d ,   s e p a r a t e d   p o l l u t a n t s  
15  f r o m   s a i d   c o n t a i n e r ,   p r e f e r a b l y   to  a  c o l l e c t i o n   bag  or  t h e  

l i k e ,   c h a r a c t e r i z e d   in   t h a t   t h e   f i n e   s e p a r a t i o n   f i l t e r   i s  

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

d e v i c e   i s   i n a c t i v e ,   so  t h a t   p o l l u t a n t s   d e p o s i t e d   on  t h e   f i l -  

t e r   a r e   t h r o w n   f rom  i t   due  to   t h e   e f f e c t   of  c e n t r i f u g a l   f o r c e  

20  and  a r e   c o l l e c t e d   in  s a i d   c o n t a i n e r .  

2.  S u c t i o n   a p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t -  

e r i z e d   by  means   b e i n g   a r r a n g e d   f o r   c l o s i n g   t he   s u c t i o n   i n l e t  

in   c o n j u n c t i o n   w i t h   t h e   f i l t e r   b e i n g   g i v e n   r o t a t i o n ,   so  t h a t  

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

25  r o t a t i o n   d o e s   n o t   r e s u l t   in   o u t w a r d   l e a k a g e   of  p o l l u t a n t s   v i a  

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

3.  S u c t i o n   a p p a r a t u s   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 z e d   in  t h a t   s a i d   c l o s i n g   m e a n s   i n c l u d e   means   f o r   c o n n e c t -  

i ng   a  s u c t i o n   end  on  s a i d   s u c t i o n   h o s e ,   or  t h e   l i k e ,   to  t h e  

30  i n t e r i o r   of  s a i d   c o n t a i n e r ,   or   a  c o l l e c t i o n   bag ,   or  t h e   l i k e ,  
c o n n e c t e d   t h e r e t o .  

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

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

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

of  t h e   f i l t e r   w i t h   i t s   d r i v e   s h a f t   c o - a x i a l   w i t h   t h e   f i l t e r .  
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5.  S u c t i o n   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 z e d   in  t h a t   one  end  of  t h e   f i l t e r   is   l e a k a g e - f r e e   a r r a n g -  
ed,   p r e f e r a b l y   t i g h t l y   c o n n e c t e d   to  and  r i g i d l y   a r r a n g e d   o n  
t h e   d r i v e   s h a f t   of  t h e   e l e c t r i c   m o t o r ,   and  in  t h a t   t he   o t h e r  

5  end  of  t h e   f i l t e r   i s   s e a l e d   and  r o t a t a b l y   c o n n e c t e d   to  a  s u p -  
p o r t   w a l l   or  t h e   l i k e ,   w h i c h   p r e f e r a b l y   p a r t i t i o n s   s a i d   c o n -  
t a i n e r   f rom  t he   s u c t i o n   d e v i c e .  

6.  S u c t i o n   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 z e d   in  t h a t   one  end  of  t h e   f i l t e r   is   a r r a n g e d   l e a k a g e - f r e e  

10  .  p r e f e r a b l y   t i g h t l y   c o n n e c t e d   to   and  r i g i d l y   a r r a n g e d   on  t h e  
d r i v e   s h a f t   of  t h e   d r i v e   m o t o r ,   and  in  t h a t   t h e   o t h e r   end  o f  
t h e   f i l t e r   is   a d a p t e d   s u c h   t h a t   when  t h e   s u c t i o n   d e v i c e   i s   i n  
a c t i o n   t he   f i l t e r   r i g i d l y   and  s e a l i n g l y   e n g a g e s   a g a i n s t   a  
s u p p o r t   w a l l   or  t h e   l i k e ,   w h i c h   p r e f e r a b l y   s e p a r a t e s   s a i d  

15  c o n t a i n e r   f rom  t h e   s u c t i o n   d e v i c e   and  t h a t   when  t h e   s u c t i o n  
d e v i c e   is  n o t   in  a c t i o n   and  t h e   f i l t e r   is  to  be  r o t a t e d ,   i t  
l i e s   a t   a  d i s t a n c e   f rom  s a i d   s u p p o r t   w a l l   or  t h e   l i k e   s u c h  
t h a t   t h e   f i l t e r   can   r o t a t e   f r e e l y ,   t h e   f i l t e r   and  s a i d   s u p -  
p o r t   w a l l   t h u s   b e i n g   a r r a n g e d   m u t u a l l y ,   r e l a t i v e l y   d i s p l a c e -  

20  a b l e   in  an  a x i a l   d i r e c t i o n   of  t h e   f i l t e r .  

7.  S u c t i o n   a p p a r a t u s   as  c l a i m e d   in  any  one  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 z e d   in  t h a t   t he   r o u g h   s e p a r a t i o n  
c o n t a i n e r   and  i t s   s u c t i o n   i n l e t   c o n s t i t u t e   a  c y c l o n e   s e p a r a t -  
or  . 

25  8.  S u c t i o n   a p p a r a t u s   as  c l a i m e d   in  any  one  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 z e d   in  t h a t   s a i d   d i s c h a r g e   m e a n s  
a r e   a d a p t e d   f o r   a u t o m a t i c a l l y   c l o s i n g   when  t h e   s u c t i o n   d e v i c e  
i s   in  a c t i o n ,   and  a u t o m a t i c a l l y   o p e n i n g ,   at   l e a s t   when  e x c e s s  
p r e s s u r e   is   g e n e r a t e d   in  t h e   r o u g h   s e p a r a t i o n   c o n t a i n e r   as  a  ■ 

30  r e s u l t   of  r o t a t i o n   of  t h e   f i l t e r .  

9.  S u c t i o n   a p p a r a t u s   as  c l a i m e d   in  any  one  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 z e d   in  t h a t   a  f i n a l   f i l t e r   i s  
d i s p o s e d   d o w n s t r e a m   of  t h e   f i n e   s e p a r a t i o n   f i l t e r ,   t h e   f i n a l  
f i l t e r   b e i n g   a r r a n g e d   in  a  s p a c e   w h i c h   at   l e a s t   to  an  e s s e n t -  

35  i a l   d e g r e e   s u r r o u n d s   t h e   r o u g h   s e p a r a t i o n   c o n t a i n e r ,   t h e   s u c -  
t i o n   d e v i c e   p r e f e r a b l y   b e i n g   a r r a n g e d   in  a  r e m o v a b l e   a p p a r a -  
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" t u s   t o p   p o r t i o n   and  h a v i n g   i t s   a u c t i o n   s i d e   in  c o m m u n i c a t i o n  

w i t h   s a i d   s p a c e .  

10.  S u c t i o n   a p p a r a t u s   as  c l a i m e d   in  any  one  of  c l a i m s  

i - 8 ,   c h a r a c t e r i z e d   by  a  f i n a l   f i l t e r   b e i n g   a r r a n g e d   i n s i d e  

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

r e m o v a b l e   on  an  a x i a l   m o u n t i n g   t u b e   f o r   t h e   f i n e   s e p a r a t i o n  

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

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

p a s s e d   t h r o u g h   t h e   f i l t e r .  
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