
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0   0 5 6   1 7 6  

Office  europ6en  des  brevets  A  1 

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81300153.4  ©  Int.  CI.3:  B  24  C  3 / 0 6  

©  Date  of  filing:  14.01.81 

Date  of  publication  of  application  :  21.07.82 
Bulletin  82/29 

®  Applicant:  WHEELABRATOR-FRYE  INC.,  Liberty  Lane, 
Hampton  New  Hampshire  (US) 

©  Inventor:  Bergh,  John  C,  1831  Juanita  Drive  Eastwood 
Estates,  Elkhart  Indiana  46514  (US) 

@  Designated  Contracting  States  .  DE  FR  GB  NLSE 

©  Representative:  George,  Roger  David  et  al,  Raworth, 
Moss  &  Cook  36  Sydenham  Road,  Croydon  Surrey 
CR0  2EF  (GB) 

(54)  Portable  apparatus  for  treating  surfaces. 

@  A  portable  apparatus  for  treatment  of  surfaces  (18), 
preferably  horizontal,  comprising  a  centrifugal  wheel  (30) 
for  projecting  abrasive  particles  (44)  onto  the  surface 
(18)  at  an  angle  within  the  range  of  30°  to  80°  with  the 
surface  (18),  a  feed  hopper  (38)  for  supplying  abrasive 
particles  (44)  to  the  wheel  (30,  a  rebound  corridor  (48) 
of  constant  cross-section  extending  angularly  upwardly 
preferably  curvilinearly  and  into  which  the  abrasive  par- 
ticles  (44)  rebound  upon  striking  the  surface  (18)  and 

T"  means  (72,  74)  for  returning  abrasive  particles  rebound- 
^   ing  through  the  corridor  (48)  to  the  hopper  (38). 
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@ A  portable  apparatus  for  treatment  of  surfaces  (18), 
preferably  horizontal,  comprising  a  centrifugal  wheel  (30) 
for  projecting  abrasive  particles  (44)  onto  the  surface 
(18)  at  an  angle  within  the  range  of  30°  to  80°  with  the 
surface  (18),  a  feed  hopper  (38)  for  supplying  abrasive 
particles  (44)  to  the  wheel  (30,  a  rebound  corridor  (48) 
of  constant  cross-section  extending  angularly  upwardly 
preferably  curvilinearly  and  into  which  the  abrasive  par- 
ticles  (44)  rebound  upon  striking  the  surface  (18)  and 
means  (72,  74)  for  returning  abrasive  particles  rebound- 
ing  through  the  corridor  (48)  to  the  hopper  (38). 



T h i s   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   t r e a t m e n t   o f  

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

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

v i c e   w h i c h   m a k e s   u s e   o f   one   or   more   a i r l e s s   w h e e l s   h a v i n g   r a d i -  

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

s u r f a c e   t r e a t m e n t .  

R e c o v e r y   f o r   r e - u s e   of   a b r a s i v e   or  o t h e r   p a r t i c u l a t e  

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

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

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

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

t h e   p r o b l e m   of   s i z e   and   w e i g h t .  

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

e n t a i l s   t h e   p r o b l e m s ' o f   r e m o v a l   o f   t h e   p a r t i c u l a t e   m a t e r i a l   a n d  

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

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

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

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

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

Such   r e c o v e r y ,   c l e a n i n g   and  r e c y c l e   of   c l e a n e d   p a r -  
t i c u l a t e   m a t e r i a l   and   a b r a s i v e   s h o u l d   be  e m b o d i e d   as  a  u n i t  

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

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

f o r   u s e   as  a  p o r t a b l e   s u r f a c e   c l e a n i n g   or  t r e a t i n g   d e v i c e .  



P r e s e n t   s u r f a c e   t r e a t m e n t   d e v i c e s   of   t h e   t y p e   d e s -  

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

s u c h   as  f l o o r s ,   s h i p s '   d e c k s ,   r o a d s ,   r u n w a y s   and  t h e   l i k e ,  

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

a r e a s .   A  g r e a t   d e a l   of   t h e   l e n g t h   and  w e i g h t   i s   t a k e n   up  b y  

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

c u l a t e   m a t e r i a l   or  a b r a s i v e .  

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

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

is   of   a  s i z e   and  w e i g h t   to  be  e a s i l y   m a n e u v e r a b l e   o v e r   t h e  

s u r f a c e   to  be  c l e a n e d   or  o t h e r w i s e   t r e a t e d ,   in   w h i c h   m e a n s  

a r e   p r o v i d e d   f o r   r e c o v e r y   of   t h e   r e - u s a b l e   a b r a s i v e   or  o t h e r  

p a r t i c u l a t e   m a t e r i a l ,   in   w h i c h   t h e   r e c o v e r e d   a b r a s i v e   or  p a r t i -  

c u l a t e   m a t e r i a l   i s   c l e a n e d   and   r e c y c l e d   in   a  s i m p l e   and  e f f i -  

c i e n t   m a n n e r   w h i c h   r e q u i r e s   a  m in imum  of   s p a c e   and  a d d i t i o n a l  

e q u i p m e n t ,   and  in   w h i c h   t h e   a b r a s i v e   or  o t h e r   p a r t i c u l a t e  

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

or  t r e a t e d   s u r f a c e s   t h e r e b y   to  m i n i m i z e   t h e   l o s s   of   m a t e r i a l ,  

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

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

T h e s e   and   o t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h i s   i n -  

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

t i o n ,   b u t   n o t   o f   l i m i t a t i o n ,   an  e m b o d i m e n t   of  t he   i n v e n t i o n  

i s   shown  in  t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   s e c t i o n a l   e l e v a t i o n a l   v i e w  

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

i n g   t h e   f e a t u r e s   of  t h i s   i n v e n t i o n   f o r   c l e a n i n g   a  f l o o r ,   s h i p ' s  

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

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   t h e   a p p a r a -  

t u s   shown  in  f i g u r e   1;  a n d  

F i g u r e   3  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   t h e   r e b o u n d  

c h a m b e r   shown  in  f i g u r e s   1  a n d   2 .  

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

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

f l a t   s u r f a c e ,   s u c h   as  a  f l o o r   18,  s h i p ' s   d e c k ,   a i r p o r t   r u n w a y ,  

s t r e e t   and  t h e   l i k e ,   b u t   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e  



a p p a r a t u s   to  be  d e s c r i b e d   has   a p p l i c a t i o n   a l s o   f o r   t h e   t r e a t -  

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

e v e n   a  v e r t i c a l   s u r f a c e .  

W h i l e   t h e   i n v e n t i o n   w i l l   h e r e i n a f t e r   be  d e s c r i b e d  

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

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

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

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

by  p e e n i n g   or  i m p a c t i n g ,   and  f o r   p r o v i d i n g   c e r t a i n   f i n i s h e s  

to  a  m e t a l ,   p l a s t i c ,   w o o d e n   and   t h e   l i k e   s u r f a c e .   The  t y p e  
of   s u r f a c e   t r e a t m e n t   or   f i n i s h   d e p e n d s   s o m e w h a t   u p o n   t h e   t y p e  
of   p a r t i c u l a t e   m a t e r i a l   p r o j e c t e d   o n t o   t h e   s u r f a c e   s u c h   a s  

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

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

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

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

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

made  of   an  a p p a r a t u s   w h i c h   i n c l u d e s   a  r i g i d   f r a m e   12  m o u n t e d  

on  w h e e l s   14,   one  of  w h i c h   i s   in   t h e   f o r m   of   a  c a s t e r   w h e e l  

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

o v e r   t h e   s u r f a c e   18  to  be  t r e a t e d .   The  a p p a r a t u s   may  b e  

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

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

t r a t e d   in   t h e   d r a w i n g ,   t h e   a p p a r a t u s   may  be  p o w e r e d   f o r   m o v e -  

m e n t   o v e r   t h e   s u r f a c e ,   as  by  m e a n s   of   a  m o t o r   d r i v e   2 1 ,  

w i t h   s t e e r i n g   m e a n s   24  f o r   m a n e u v e r i n g   t h e   a p p a r a t u s  

o v e r   t h e   s u r f a c e   to  be  t r e a t e d .   The  d r i v i n g   m o t o r   21  c a r -  

r i e d   on  t h e   f r a m e   12,  i s   i n t e r c o n n e c t e d   to  t h e   c a s t e r   w h e e l  

16  by  an  e n d l e s s   b e l t   22,  w i t h   c o n t r o l s   26  on  t h e   h a n d l e   2 4  

f o r   o p e r a t i o n   t h e r e o f .  

The  a p p a r a t u s   i s   p r o v i d e d   w i t h   one  or  more   c e n -  

t r i f u g a l   w h e e l s   30  e n c l o s e d   w i t h i n  a   p r o t e c t i v e   h o u s i n g   3 2 .  

The  w h e e l   30  i s   g e n e r a l l y   r e f e r r e d   to  as  a  c e n t r i f u g a l  



b l a s t i n g   w h e e l ,   of   t h e   t y p e   w e l l   known  to  t h e   t r a d e ,   a n d  
m a r k e t e d   by  W h e c l a b r a t o r - F r y e   I n c . ,   of  M i s h a w a k a ,   I n d i a n a ,   u n d e r  
t h e   name  WHEELABRATOR.  The  w h e e l   i s   r o t a t e d   a t   h i g h   s p e e d   o n  
an  a x l e   34  d r i v e n   by  an  e l e c t r i c a l   m o t o r   36.  I n s t e a d   of  a  
d i r e c t   m o t o r   d r i v e ,   r o t a t i o n a l   m o v e m e n t   a t   h i g h   s p e e d   can   b e  

i m p a r t e d   to  t h e   w h e e l   by  m e a n s   of  a  b e l t   d r i v e   w h i c h   i n t e r -  

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

s h e a v e   o f f s e t   f r om  t he   w h e e l   a x i s .  

A b r a s i v e   p a r t i c l e s   a r e   f e d   f rom  a  s u p p l y   h o p p e r   38  

t h r o u g h   a  f e e d   s p o u t   40  to  a  c a g e   in   t h e   c e n t e r   of   t h e   w h e e l .  

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

p o r t i o n   of  t h e   b l a d e s   42  w h i c h   e x t e n d   r a d i a l l y   o u t w a r d l y   i n  

c i r c u m f e r e n t i a l l y   s p a c e d   r e l a t i o n   f r o m   t he   hub  w h e r e b y   i n  

r e s p o n s e   to  r o t a t i o n a l   m o v e m e n t   of  t h e   w h e e l ,   t h e   a b r a s i v e  

p a r t i c l e s   44  a r e   d i s p l a c e d   r a d i a l l y   o u t w a r d l y   o v e r   t h e   s u r f a c e s  

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

e n d s   of   t h e   b l a d e s   in  a  d i r e c t i o n   c o n t r o l l e d   by  t h e   c a s e .  

r a t e   of   f l o w   of   p a r t i c u l a t e   m a t e r i a l   is   c o n t r o l l e d   by  a  c o n t r o l  

v a l v e   in  t h e   f e e d   s y s t e m .  
As  i l l u s t r a t e d   in   f i g u r e   1,  t h e   w h e e l   a x l e   is   i n c l i n e  

so  t h a t   t h e   a b r a s i v e   p a r t i c l e s   w i l l   be  t h r o w n   f rom  t h e   b l a d e s  

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

dor   46  o n t o   t h e   s u r f a c e   18.  The  c l e a n i n g   e f f i c i e n c y   and  r e -  

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

w h a t   d e p e n d e n t   u p o n   t h e   a n g l e   of  i n c l i n a t i o n   a t   w h i c h   t h e  

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

to  90°  m i n u s   t h e   a n g l e   of   i n c l i n a t i o n   t h a t   t h e   w h e e l   a x l e  

m a k e s   w i t h   t h e   h o r i z o n t a l .   The  a n g l e   of   i n c l i n a t i o n   t h a t   t h e  

w h e e l   a x l e   m a k e s   w i t h   t h e   h o r i z o n t a l   s h o u l d   be  l e s s   t h a n   6 0 °  

and  n o t   l e s s   t h a n   10°  so  t h a t   t h e   a n g l e   a t   w h i c h   t h e   a b r a s i v e  

p a r t i c l e s   s t r i k e   t h e   s u r f a c e   w i l l   n o t   be  l e s s   t h a n   30°  n o r  

g r e a t e r   t h a n   80°  and  p r e f e r a b l y   w i t h i n   t h e   r a n g e   of  45°  to  6 5 ° .  

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

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

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

a b r a s i v e   p a r t i c l e s ,   t h e r e   i s   p r o v i d e d   a  r e b o u n d   c o r r i d o r   4 8  



w h i c h   e x t e n d s   u p w a r d l y   f rom  t he   s u r f a c e ,   i n i t i a l l y   a t   an  a n g l e  
b e t w e e n   t he   r e f l e c t i v e   a n g l e   and  10°  to  15°  l e s s   t h a n   t h e  
r e f l e c t i v e   a n g l e .  

Thus  t h e   b l a s t   c o r r i d o r   46  and  t he   r e b o u n d   c o r r i d o r  
48  m e r g e   a t   t h e i r   l o w e r   end  p o r t i o n s   to  p r o v i d e   a  d o w n w a r d l y  

f a c i n g   o p e n i n g   49  t h e r e b e t w e e n ,   w h i c h   d e f i n e s   t h e   b l a s t   a r e a  

t h r o u g h   w h i c h   t h e   a b r a s i v e   p a r t i c l e s   a r e   t h r o w n   o n t o   t h e   s u r -  
f a c e   and  f r o m   w h i c h   t h e y   r e b o u n d   f o r   r e t u r n   t h r o u g h   t h e   r e -  
b o u n d   c o r r i d o r   4 8 .  

The  b l a s t   c o r r i d o r   i s   d e f i n e d   by  f r o n t   and  b a c k  

w a l l s   50  and  52  and  s i d e   w a l l s   54  w h i l e   t h e   r e b o u n d   c o r r i d o r  

i s   d e f i n e d   by  f r o n t   and  b a c k   w a l l s   56  and  58  and  s i d e   w a l l s   6 0 ,  

The  l o w e r   e d g e s   of  t h e   w a l l s   50,   58,   54  and  60,  w h i c h   d e f i n e  

t h e   o p e n i n g   48,   t e r m i n a t e   a  s h o r t   d i s t a n c e   a b o v e   t h e   s u r f a c e  

18.  The  a r e a   i s   e n c l o s e d   by  r e s i l i e n t   s k i r t s   62  w h i c h   d e p e n d  

f r o m   b r a c k e t s   64  f i x e d   to  t h e   l o w e r   e d g e   p o r t i o n s   of   t h e   s u r -  

r o u n d i n g   w a l l s .   The  s k i r t   62  i s   i n t e n d e d   to  e n c l o s e   t h e   a r e a  

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

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

c h a r a c t e r i z e d   by  s u f f i c i e n t   f l e x i b i l i t y   to   p e r m i t   a b r a s i v e  

p a r t i c l e s ,   c o l l e c t e d   on  a  s u r f a c e   18,  to  p a s s   b e n e a t h   t h e  

s k i r t   and  to   p e r m i t   a i r   to  be  d r a w n   a b o u t   t h e   u n d e r s i d e   of  t h e  

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

h e r e i n a f t e r   be  d e s c r i b e d .   For   t h i s   p u r p o s e ,   t h e   s k i r t   i s  

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

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

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

m o s p h e r e   i n t o   t h e   b l a s t   a r e a .  

A d v a n t a g e   i s   t a k e n   of   t h e   e n e r g y   i m p a r t e d   to  t h e  

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

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

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

to  a  h e i g h t   s u f f i c i e n t   f o r   r e t u r n   to  t h e   f e e d   h o p p e r   3 8 .  

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

r e c y c l e   t h e   r e - u s a b l e   a b r a s i v e   to  t h e   b l a s t   w h e e l .   I t   a l s o  



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

p a t i n g   t h e   k i n e t i c   e n e r g y   i m p a r t e d   to  t h e   a b r a s i v e   p a r t i c l e s  
by  t h e   w h e e l   and  i t   m i n i m i z e s   t h e   e x c e s s i v e   w e a r   of  s u r f a c e s  

by  a b r a s i v e   w h e r e b y   f r e q u e n t   r e p a i r   or  r e p l a c e m e n t   is   r e q u i r e d .  
In  a  c o p e n d i n g   a p p l i c a t i o n   f i l e d   in   t h i s   c o u n t r y ,   u s e  

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

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

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

t h e   o u t l e t   a t   t h e   u p p e r   end .   Such   g r a d u a l   d e c r e a s e   in  c r o s s  
s e c t i o n   was  i n t e n d e d   to  i n c r e a s e   t h e   r a t e   of   f l o w   of  i n d u c e d  

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

s t a n t i a l l y   i n v e r s e l y   to  t h e   s q u a r e   of   t h e   c r o s s   s e c t i o n ,  

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

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

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

I t   h a s   b e e n   f o u n d   t h a t   t h e   a d v a n t a g e s   s o u g h t   to  b e  

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

h a v e   n o t   c o m p l e t e l y   m a t e r i a l i z e d ,   due  p e r h a p s   to  t h e   a d v e r s e  

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

t h e   d e c r e a s e   in   c r o s s   s e c t i o n .   In  a d d i t i o n ,   t h e   c o s t   of  m a n u -  

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

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

d i m i n i s h e d .  

I t   ha s   b e e n   f o u n d   t h a t   e f f i c i e n t   and  e f f e c t i v e   r e -  

c o v e r y   o f   a b r a s i v e   p a r t i c l e s   can   be  a c h i e v e d   by  r e b o u n d   w h e n  

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

c o n t o u r   f r o m   t h e   e n t r a n c e   end   p o r t i o n   a t   t h e   b o t t o m   to  t h e   e x i t  

end  p o r t i o n   a t   t h e   t o p ,   w h e r e i n   t h e   c r o s s   s e c t i o n a l   a r e a   of   t h e  

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

l e n g t h .   The  k i n e t i c   e n e r g y   of   r e b o u n d   upon   s t r i k i n g   t h e   s u r -  

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

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

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

s u r f a c e   18  to   t h e   o u t l e t   end  of  t h e   r e b o u n d   c o r r i d o r   and  w i t h  

n o r m a l   a i r   f l o w   i n d u c e d   by  t h e   r a p i d l y   r o t a t i n g   w h e e l   a n d / o r  

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



a t m o s p h e r e   as  i n d u c e d   by  t h e   e x h a u s t   f a n   of  t h e   d u s t   s e p a r a t o r  
c o m m u n i c a t i n g   w i t h   t h e   e x h a u s t   end  p o r t i o n   of   t h e   r e b o u n d  

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

W h i l e   t h e   r e b o u n d   c o r r i d o r   i s   of  c o n s t a n t   c r o s s  
s e c t i o n   s u b s t a n t i a l l y   t h r o u g h o u t   i t s   l e n g t h ,   t h e   w i d t h   c o r r e s -  

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

3,  to  e n a b l e   e n t r y   of  t h e   a b r a s i v e   or  o t h e r   p a r t i c l e s   s t r i k i n g  

t h e   s u r f a c e   1 8 .  

By  c o n s t r u c t i o n   of   t h e   r e b o u n d   c o r r i d o r , . o f   c o n s t a n t  

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

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

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

In  t h e   m o d i f i c a t i o n   shown  in  t h e   d r a w i n g s ,   t h e   u p p e r  
o u t l e t   end  70  of   t h e   r e b o u n d   c o r r i d o r   48  e m p t i e s   i n t o   an  e x p a n -  
s i o n   c h a m b e r   72.  S e p a r a t i o n   of  t h e   a b r a s i v e   p a r t i c l e s   46  f r o m  

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

m e a n s   of  an  a i r   s t r e a m   d r a w n   by  an  e x h a u s t   f a n   74  h a v i n g   i t s  

i n l e t   d u c t   76  in   c o m m u n i c a t i o n   w i t h   t h e   u p p e r   end  p o r t i o n   o f  

t h e   e x p a n s i o n   c h a m b e r   72,  and  i t s  o u t l e t   d u c t ;   76  c o n n e c t e d   t o  

a  c o n v e n t i o n a l   d u s t   c o l l e c t o r   ( n o t   shown)   f o r   r e m o v a l   of  d u s t  

and  d i r t   b e f o r e   e x h a u s t   i n t o   t h e   a t m o s p h e r e .  

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

and  a i r   e x i t   f r o m   t h e   r e b o u n d   c o r r i d o r   i n t o   t h e   e x p a n s i o n  

c h a m b e r   72,  t h e   h e a v i e r   a b r a s i v e   p a r t i c l e s   46  s e t t l e   g r a v i t a -  

t i o n a l l y   f o r   r e t u r n   to  t h e   h o p p e r   38  w h i l e   t h e   e n t r a i n e d   d u s t  

and  d i r t   r i s e s   w i t h   t h e   a i r   s t r e a m   f o r   e x h a u s t   f rom  t h e  

m a c h i n e .  

The  r e l a t i v e l y   s m a l l   a m o u n t   of  a b r a s i v e   p a r t i c l e s ,  

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

t h e   s u r f a c e   and   p a s s   u n d e r   t h e   s k i r t  6 2   a b o u t   t h e   b l a s t   a r e a .  

T h e s e   p a r t i c l e s   can   be  p i c k e d   up  by  a  t r a i l i n g   a u x i l i a r y  

p i c k u p   u n i t ,   s u c h   as  a  v a c u u m   c l e a n e r ,   m a g n e t i c   d rum,   r o t a t i n g  

b r u s h   or  t he   l i k e ,   I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   p o w e r  

r e q u i r e m e n t   f o r   o p e r a t i n g   s u c h   a u x i l i a r y   u n i t   to  p i c k   up  t h e  

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



18  i s   m a t e r i a l l y   l e s s   t h a n   t h e   power   t h a t   w o u l d   o t h e r w i s e   b e  

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

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

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

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

h o p p e r ,   i t   i s   p o s s i b l e   m a r k e d l y   to  i n c r e a s e   t h e   r e c o v e r y   c a p a -  
b i l i t i e s   of  t h e   d e v i c e   w i t h o u t   t h e   n e e d   to  u t i l i z e   much  s p a c e  
or   e n e r g y   f o r   s u b s t a n t i a l l y   c o m p l e t e   r e c o v e r y   of  t h e   a b r a s i v e  

p a r t i c l e s .  

When  a d a p t e d   to  o p e r a t e   on  h o r i z o n t a l l y   d i s p o s e d  
s u r f a c e s ,   i t   i s   p r e f e r r e d   t h a t   t h e   r e b o u n d   c o r r i d o r   e x t e n d  

c u r v i l i n e a r l y   u p w a r d l y   t h r o u g h   an  a n g l e   of   a b o u t   180°  a n d  

p r e f e r a b l y   t h r o u g h   an  a n g l e   of   1 8 0 - 2 1 0 °   to  t h e   h o r i z o n t a l   s o  
t h a t   i t   w i l l   t e r m i n a t e   in   an  end  p o r t i o n   w h i c h   e x t e n d s   h o r i -  

z o n t a l l y   i n t o   t h e   e x p a n s i o n   c h a m b e r   or  a n g u l a r l y   d o w n w a r d l y  
in   t h e   d i r e c t i o n   of   t h e   h o p p e r   38,  as  i l l u s t r a t e d   in  f i g u r e  
1 .  

I n s t e a d   of   f o r m i n g   t h e   r e b o u n d   c o r r i d o r   w i t h   a  
c o n t i n u o u s   c u r v a t u r e   t h r o u g h o u t   i t s   l e n g t h ,   t h e   r e b o u n d   c o r -  
r i d o r   can   be  f o r m e d   w i t h   an  i n i t i a l l y   r e l a t i v e l y   s t r a i g h t   p o r -  
t i o n   e x t e n d i n g   a t   t h e   d e s i r e d   r e f l e c t i v e   a n g l e ,   b u t   t e r m i n a t i n g  

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

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

c h a m b e r   or   in   an  a n g l e d   d e f l e c t o r   p l a t e   f o r   d e f l e c t i n g   t h e  

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

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

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

t h e   b l a s t   w h e e l   as  w e l l   as  t h e   a b r a s i v e   p a r t i c l e s   t r a v e l i n g   ; 

a t   h i g h   v e l o c i t y   t h r o u g h   t h e   b l a s t ' c h a m b e r   w h e r e b y   s u b a t m o s p h e r i c  

c o n d i t i o n s   e x i s t   w i t h i n   t h e   b l a s t   c h a m b e r .   T h i s   c a u s e s   a i r   t o  

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

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

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

to  r i s e   i n t o   t h e   m a i n   s t r e a m   and  j o i n   t h e   l i n e   of  t r a v e l   o f  

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



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

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

p a r t i c l e s  " a n a / t o   c a r r y   them  w i t h   t h e   d u s t ,   d i r t   and  o t h e r   f i n e s  

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

s e c t i o n   and  r e t u r n   to  t h e   f e e d   h o p p e r   f o r   r e - u s e .  

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

r e c y c l e   t h e   r e - u s a b l e   a b r a s i v e   to  t h e   b l a s t   w h e e l .   I t   a l s o  

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

p a t i n g   t h e   k i n e t i c   e n e r g y   i m p a r t e d   to  t h e   a b r a s i v e   p a r t i c l e s  

by  t h e   w h e e l   and  i t   m i n i m i z e s   t h e   e x c e s s i v e   w e a r   of  s u r f a c e s  

by  a b r a s i v e   w h e r e b y   f r e q u e n t   r e p a i r   or  r e p l a c e m e n t   i s   r e q u i r e d .  

E f f e c t i v e   s u r f a c e   t r e a t m e n t   i s   d e r i v e d ,   a t   l e a s t   i n  

p a r t ,   by  t h e   b e a t   of   t h e   a b r a s i v e   p a r t i c l e s   t h r o w n   s e q u e n t i a l l y  

by  t h e   r a d i a l l y   s p a c e d   b l a d e s   of  t h e   w h e e l ,   w h i l e   t h e   l a t t e r  

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

I n s t e a d   of  m a k i n g   u s e   of  g r a v i t y   f e e d   f r o m   t h e  

h o p p e r   to  t h e   w h e e l ,   u s e   can   be  made  of   o t h e r   s y s t e m s   f o r ,  

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

f e e d ,   s c r e w   f e e d ,   or   o t h e r   means   f o r   p o s i t i v e   d i s p l a c e m e n t   o f  

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

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

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

r e b o u n d   c o r r i d o r   t e r m i n a t e   a t   a  d o w n w a r d   i n c l i n e   so  as  to  b e  

a b l e   to  t a k e   a d v a n t a g e   of  g r a v i t a t i o n a l   f o r c e s   f o r   c o n t i n u e d  

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

I n s t e a d   of   h a n d l e   b a r s   b e i n g   m o u n t e d   on  t h e   r e a r  
of   t h e   a p p a r a t u s ,   i t   w i l l   be  u n d e r s t o o d   t h a t   such   c o n t r o l   m e a n s  

can   be  p r o v i d e d   on  t h e   o p p o s i t e   end  or  b o t h   ends   of  t he   a p p a r a -  
t u s   f o r   e n a b l i n g   m o v e m e n t   in  e i t h e r   d i r e c t i o n .  

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

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

p a c e   a f t e r   t h e   b l a s t   zone   f o r   t r e a t m e n t   w h e r e b y   t he   m a c h i n e  

can   be  s t a t i o n a r y   or  o t h e r w i s e   m a n i p u l a t e d   o v e r   s u c h   m o v i n g  

s u r f a c e .  

From  t h e   f o r e g o i n g ,   i t   w i l l   be  a p p a r e n t   t h a t   a n  



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

u t i l i z a t i o n   i s   made  of   k i n e t i c   e n e r g y   r e s i d e n t   in  t h e   a b r a s i v e  

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

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

o f   t h e   u n i t   can   be  g r e a t l y   r e d u c e d ,   w h i l e   p r o v i d i n g   g r e a t e r  

m a n e u v e r a b i l i t y ,   by  h a n d   or  by  p o w e r   o p e r a t e d   m e a n s ,   o v e r   t h e  

s u r f a c e   to  be  t r e a t e d .  

I t   w i l l   be  u n d e r s t o o d   t h a t   c h a n g e s   may  be  made  i n  

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

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

d e f i n e d   in   t h e   f o l l o w i n g   c l a i m s .  



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

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

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

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

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

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

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

dor   w h e r e b y   t h e   p a r t i c l e s   r e b o u n d   u p o n   i m p a c t   w i t h   t he   s u r f a c e  

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

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

2.  A  p o r t a b l e   s u r f a c e   t r e a t i n g   a p p a r a t u s   as  c l a i m e d  

in  C l a i m   1  in   w h i c h   t h e   b l a s t   c o r r i d o r   and  t h e   r e b o u n d   c o r r i -  

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

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

in   C l a i m   1  in   w h i c h   t h e   b l a s t   c o r r i d o r   e x t e n d s   at   an  a n g l e  

w i t h i n   t h e   r a n g e   of  3 0 - 8 0 °   w i t h   t h e   h o r i z o n t a l .  

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

in  C l a i m   1  in   w h i c h   t h e   r e b o u n d   c o r r i d o r   e x t e n d s . c u r v i l i n e a r l y  
f rom  t h e   b l a s t   o p e n i n g   to  t h e   e x i t   end  p o r t i o n   t h e r e o f .  

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

in  C l a i m   4  in   w h i c h   t h e   r e b o u n d   c o r r i d o r   has   an  e x i t   end  p o r -  
t i o n   a t   a  l e v e l   a b o v e   t h e   l e v e l   of   t h e   p r o j e c t i n g   means   f o r  

r e t u r n   of  s p e n t   p a r t i c l e s   to  t h e   p r o j e c t i n g   means   by  g r a v i -  

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



6.  A  p o r t a b l e   s u r f a c e   t r e a t i n g   a p p a r a t u s   a s  
c l a i m e d   in   C l a i m   1  in   w h i c h   t h e   r e b o u n d   c o r r i d o r   d e f i n e s   a  

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

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

7.  A  p o r t a b l e   s u r f a c e   t r e a t i n g   a p p a r a t u s   a s  
c l a i m e d   in   C l a i m   1  w h i c h   i n c l u d e s   an  e x p a n s i o n   c h a m b e r   i n  

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

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

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

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

t h e   a i r   f l o w .  
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