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©  Power-driven  centrifugal  air  blower. 

A  power-driven  centrifugal  air  blower  whose  rotary 
impeller  (15)  takes  the  form  of  a  generally  cylindrical 
brush.  The  brush  is  comprised  of  a  relatively  dense  mass 
of  bristles  each  of  which  extends  substantially  radially  from 
a  central  hub.  The  bristles  thus  replace  the  multiple  indi- 
vidual  blades  of  the  impeller  used  in  a  conventional  power 
driven  centrifugal  air  blower.  Preferably  they  are  suffi- 
ciently  relatively  spaced  apart  from  one  another,  and  made 
of  suitably  non-electro-static  material,  that  essentially  no 
filtration  of  the  indrawn  air  takes  place  as  the  air  passes 
through  the  impeller. 



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

a i r   b l o w e r s .  

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

f o r   t h e   p u r p o s e s   of   t h i s   s p e c i f i c a t i o n ,   as  a n y  

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

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

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

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

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

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

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

The  i n v e n t i o n   s e e k s   to   i n c r e a s e   t h e   a i r   t h r o u g h p u t  

a t t a i n a b l e   w i t h  s u c h   an  a p p a r a t u s .  

To  t h a t   e n d ,   and  in   i t s   b r o a d e s t   a s p e c t ,   t h e  

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

a i r   b l o w e r   w h o s e   r o t a r y   i m p e l l e r   t a k e s   t h e   f o rm  o f  

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

of   a  r e l a t i v e l y   d e n s e  m a s s   of   b r i s t l e s   e a c h   of   w h i c h  

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

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

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

p o w e r - d r i v e n   c e n t r i f u g a l   a i r   b l o w e r .   They   w i l l   o f  

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

b r u s h   to   move  s u b s t a n t i a l   q u a n t i t i e s   of   a i r   e f f e c t i v e l y  

i n t o   and  t h r o u g h   t h e   a p p a r a t u s .   At  t h e   same  t i m e ,  



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

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

n o n - e l e c t r o - s t a t i c   m a t e r i a l ,   t h a t   e s s e n t i a l l y   n o  

f i l t r a t i o n   o f   t h e   i n d r a w n   a i r   t a k e s   p l a c e   as   t h e   a i r  

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

F o r   a  g i v e n   s i z e   o f   a i r   i n t a k e ,   and   i m p e l l e r  

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

e m b o d y i n g   t h e   i n v e n t i o n   can   move  s u b s t a n t i a l   v o l u m e s  

of   a i r   i n t o   and  t h r o u g h   t h e   a p p a r a t u s .   The  r o t a r y  

b r u s h   i m p e l l e r   l e n d s   i t s e l f . i d e a l l y   to   d r a w i n g   a i r  

s i m u l t a n e o u s l y   i n t o   e a c h   o p p o s i t e   a x i a l   end   o f   t h e  

a p p a r a t u s   and   t h u s  t h e   t h r o u g h p u t   i s   m a x i m i s e d   f o r   a  

g i v e n   s i z e   o f   i m p e l l e r .   I f ,   a l s o ,   no  a t t e m p t   i s   m a d e  

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

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

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

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

i s   m a i n t a i n e d   a t   a  c o n s t a n t   max imum.   S u c h   a n  

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

f i l t e r   or   f i l t e r s  a r e   c o m p l e t e l y   c l o g g e d   and  n e e d   t o   b e  

c h a n g e d .  

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

t h e   i n v e n t i o n   i s   e x t r e m e l y   q u i e t   i n   u s e .  T h i s   i s   c l e a r l y  

an  a d v a n t a g e   when  t h e   a p p a r a t u s   i s   u s e d   i n d o o r s .  

T h e r e   a r e   s e v e r a l   r e a s o n s   f o r   i t .   The  r o t a t i n g   b r i s t l e s  

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

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

h i g h   s p e e d s .   T h e y   a l s o   t e n d   t o   b e  " s e l f - b a l a n c i n g "  

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

i m p e l l e r   can   s o o n   b e c o m e   o u t   o f   b a l a n c e   and   can   c r e a t e  

e x c e s s   n o i s e   b o t h   i n h e r e n t l y   and  as  a  r e s u l t   o f   s i d e  

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

i m p e l l e r .   I f   t h e   i m p e l l e r   i s   made  r e a d i l y   d e t a c h a b l e ,  

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

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



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

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

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

t h e   i n v e n t i o n   i s   s h o w n ,   by  way  of   e x a m p l e   o n l y ,   i n  

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

w i t h   r e f e r e n c e   to   t h o s e   d r a w i n g s ,   in   w h i c h : -  

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

c r o s s - s e c t i o n ;  

F i g u r e   2  d r a w n   to   an  e n l a r g e d   s c a l e ,   s h o w s   i n  

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

a n d  

F i g u r e   3  s h o w s   t h e   b r u s h   t u f t   d i s t r i b u t i o n .  

The  a p p a r a t u s   shown  in   t h e   d r a w i n g s   i s   a  p o w e r -  
d r i v e n   c e n t r i f u g a l   a i r   f i l t e r   in   w h i c h   an  e l e c t r i c   m o t o r ,  

r e f e r e n c e d   11  i s   m o u n t e d   on  a  b a s e   12  w h i c h   i s   i t s e l f  

s e c u r e l y   f a s t e n e d   to   a  s p u n   a l u m i n i u m   cowl   13.   T h e  

cowl   13  t a k e s   t h e   g e n e r a l   s h a p e   of   a  h e m i s p h e r i c a l  
bowl   and  i s   s y m m e t r i c a l   a b o u t   a  c e n t r a l   a x i s .   T h e  

s h a f t   14  of   t h e   m o t o r   11  e x t e n d s   a l o n g   t h a t   a x i s .  

A  r o t a r y   i m p e l l e r   15  i s   c a r r i e d   on  t h e   s h a f t  

14  of   t h e   m o t o r   11 .   The  i m p e l l e r   15  i s   shown  in   g r e a t e r  
d e t a i l   in   F i g u r e   2,  and  c o n s i s t s   e s s e n t i a l l y   of   a  

m o u l d e d   h a r d   n y l o n   hub  15a   f r o m   w h o s e   p e r i p h e r y   t h e r e  

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

d e n s e l y   d i s t r i b u t e d   b r i s t l e s   1 5 b .   T h e  b r i s t l e s   1 5 b  

e x t e n d   g e n e r a l l y   r a d i a l l y   f r o m   t h e   hub  15a   w i t h o u t  

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

t h e y   a r e   made  of   C h i n e s e   h o r s e h a i r ,   w h i c h  i s   c o m p l e t e l y  

n o n - e l e c t r o - s t a t i c .  

A  s q u a r e   b o r e   r u n s   t h r o u g h   t h e   c e n t r e   of   t h e   h u b  

1 5 a .   The  end   of   t h e   m o t o r   s h a f t   14  w h i c h  c a r r i e s   t h e  

r o t a r y   b r u s h   i m p e l l e r   15  i s   c o o p e r a t i n g l y   s q u a r e d .  

Once  t h e   i m p e l l e r   15  has   b e e n   l o c a t e d   on  t h e   s h a f t   1 4  

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

( n o t   s h o w n ) .  

A  g e n e r a l l y   a n n u l a r   s t a t i c   f i l t e r   17  i s   r e m o v a b l y  



h o u s e d   w i t h i n   a  r i n g   18  w h i c h   e x t e n d s   a r o u n d   t h e  

c i r c u l a r   l o w e r   p e r i p h e r y   o f   t h e   cowl   1 3 .  A   b e l l -  

m o u t h e d   s h r o u d   19  i s   f a s t e n e d   to   t h e   r i n g   18 .   The  r i n g  

18  i s   h i n g e d   a t   21  to   t h e   cowl   13 ,   so  t h a t  -   as  F i g u r e   1 

s h o w s  -   t h e   r i n g  1 8 ,   t h e   s h r o u d   1 9 ,   and  t h e   cowl   1 3  

a r e   a l l   c o a x i a l   w i t h   one   a n o t h e r   when  t h e   r i n g   18  i s  

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

cowl   1 3 .  

The  c o m p o s i t i o n   o f   t h e   s t a t i c   f i l t e r   17  can   v a r y ,  
and  n e e d   n o t   be  d e s c r i b e d   in   d e t a i l .   S u i t a b l e   f i b r o u s  

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

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

of   t h e   a p p a r a t u s - .   I t   w i l l   h o w e v e r   be  a p p r e c i a t e d  

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

a l l o w s   t h e   f i l t e r   17  to   be  r e a d i l y   c h a n g e d   as  w e l l  

as  a l l o w i n g   r e a d y   a c c e s s   t o   t h e   i m p e l l e r   15  and   m o t o r  

1 1 .  

In  u s e ,   t h e   m o t o r   11  r o t a t e s   t h e   i m p e l l e r   15  a t  

h i g h  s p e e d .   T h e  c o w l   13  s u r r o u n d s   t h e   m o t o r  1 1   b u t  

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

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

t h e   m o t o r   and   i n t o   t h e   i m p e l l e r  1 5 .   A i r   i s   t h u s   d r a w n  

by  t h e   i m p e l l e r   15  o v e r   t h e   m o t o r   11  in   a d d i t i o n   t o  

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

t h r o u g h  t h e   b e l l - m o u t h e d   s h r o u d   19 .   The  c e n t r i f u g a l  

a c t i o n   of   t h e   r o t a t i n g   b r i s t l e s   of   t h e   i m p e l l e r   1 5  

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

i n t e r i o r   of   t h e   cowl   1 3 ,   a n d . t h e   i n t e r i o r   s u r f a c e s  

of   t h e   cowl   a r e   so  s h a p e d   t h a t   t h e   a i r   d i s c h a r g e d   f r o m  

t h e   i m p e l l e r   15  i s   d e l i v e r e d  t o   t h e   a n u l a r   s t a t i c   f i l t e r  

1 7 .  

The  b u i l d - u p   o f   a i r   p r e s s u r e   w i t h i n   t h e   cowl   1 3  

d r i v e s   t h e   a i r   t h r o u g h  t h e   s t a t i c   f i l t e r   17  f o r  f i n a l  

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

The  a i r   f l o w   c y c l e   i s   i n d i c a t e d   in   F i g u r e   1  b y  



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

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

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

f i b r o u s   a t m o s p h e r e s ,   f o r   e x a m p l e   in   a t m o s p h e r e s  

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

d u s t s .   The  o c c u p a t i o n a l   h a z a r d s   c r e a t e d   by  a s b e s t o s  

and  o t h e r   d u s t s   in   w o r k i n g   e n v i r o n m e n t s   a r e   w e l l  

e s t a b l i s h e d .   An  a s b e s t o s - c o n t a m i n a t e d   a t m o s p h e r e  

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

m i c r o n s   and  t e n   m i c r o n s   in   l e n g t h   and   h a v i n g   a  

maximum  d i a m e t e r   of   two  m i c r o n s .   The  a p p a r a t u s  

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

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

t h e   r o t a r y   b r u s h   i m p e l l e r .   The  t h r o u g h p u t   f r o m   t h e  

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

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

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

The  a p p a r a t u s   i l l u s t r a t e d ,   when  p o w e r e d   by  a  

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

2 , 5 0 0   r . p . m . ,   can   a c h i e v e   a  c o n s t a n t   a i r   t h r o u g h p u t  

of   a p p r o x i m a t e l y   7  c u b i c  m e t r e s   p e r   m i n u t e .   T h e  

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

c o m p r i s e s   a  c y l i n d r i c a l   n y l o n   hub  a p p r o x i m a t e l y   o n e  

and  s e v e n   e i g t h s   i n c h e s   d i a m e t e r   and  one  and  o n e  

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

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

f r o m   t h e   hub  s u r f a c e .   As  F i g u r e   3  s h o w s ,   t h e   b r i s t l e s  

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

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

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

a l i g n m e n t   w i t h   one  a n o t h e r .   T h e r e   a r e   t w e n t y - f o u r   s u c h  

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

t h e   h u b ' s   c i r c u m f e r e n c e ,   m a k i n g   a  t o t a l   of   s e v e n t y - t w o  

t u f t s   on  t h i s   p a r t i c u l a r   h u b .   F i g u r e   3  shows   t h e   w a y  

in   w h i c h   c i r c u m f e r e n t i a l l y   s u c c e s s i v e   l i n e s   of   t h r e e   t u f t s  



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

I t   w i l l   be  a p p a r e n t   f r o m   t h e   d e f i n i t i o n  g i v e n   a t  

t h e   b e g i n n i n g   o f   t h i s   s p e c i f i c a t i o n   t h a t   t h e   i n v e n t i o n  

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

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

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

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

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

f a n s .  



1.  A  p o w e r - d r i v e n   c e n t r i f u g a l   a i r   b l o w e r   ( a s  

d e f i n e d   h e r e i n )   w h o s e   r o t a r y   i m p e l l e r   t a k e s   t h e   f o r m  

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

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

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

h u b .  

2.  A  b l o w e r   a c c o r d i n g   to   c l a i m   1,  in   w h i c h   t h e  

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

a n o t h e r ,   and  made  of   s u i t a b l y   n o n - e l e c t r o - s t a t i c  

m a t e r i a l ,   t h a t   e s s e n t i a l l y   no  f i l t r a t i o n   of   t h e  

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

i m p e l l e r .  

3.  A  b l o w e r   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2,  i n  

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

t h e   hub  w i t h o u t   c r o s s i n g   one  a n o t h e r .  

4.  A  b l o w e r   a c c o r d i n g   to   any  of   t h e   p r e c e d i n g  

c l a i m s ,   in   w h i c h   t h e   b r i s t l e s   a r e   made  f r o m   h o r s e h a i r .  

5.  A  b l o w e r   a c c o r d i n g   to   any  of   t h e   p r e c e d i n g  

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

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

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

6.  A  b l o w e r   a c c o r d i n g   to   c l a i m   5,  in   w h i c h  

c i r c u m f e r e n t i a l l y   s u c c e s s i v e   t u f t s   of  b r i s t l e s   a r e  

a x i a l l y   s t a g g e r e d   r e l a t i v e   to   one  a n o t h e r .  

7.  A  b l o w e r   a c c o r d i n g   t o   any  of  c l a i m s   2  to   7 ,  

in   w h i c h   a s b e s t o s   p a r t i c l e s   of   b e t w e e n  5   m i c r o n s   a n d  

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

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

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

8.  An  i m p e l l e r   h a v i n g   t h e   f o r m   of   a  g e n e r a l l y  

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

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

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