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©  Centrifugal,  inline,  opposed  balance  gas  blower. 
  A  centrifugal  blower  for  use  in  moving  gas  at  relatively 
high  flow  rates  through  a  shaft  within  the  housing  for 
rotation  therein,  the  housing  having  a  pair  of  axially  spaced 
plenum  chambers  with  opposed  impellers  mounted  on  the 
shaft  in  secured  relation  and  disposed  in  the  respective 
chamber,  for  rotation  with  respect  thereto  to  pressurize  the 
gas.  The  blower  is  capable  of  providing  a  vacuum  up  to  18 
inches  of  mercury  at  its  inlet.  A  gas  inlet  for  supplying  gas  to 
the  blower  chamber  and  a  gas  outlet  for  exiting  pressurized 
gas  from  the  blower  chamber  is  provided  for  each  of  the 
chambers,  with  the  gas  inlet  and  the  gas  outlet  being 
disposed  in  line,  crosswise  of  the  shaft,  whereby  minimum 
thrust  forces  are  applied  to  the  blower  during  operation 
thereof,  resulting  in  a  relatively  long  service  life-  for  the 
blower  and  especially  the  shaft  bearings.  The  blower  con- 
struction  is  such  that  the  shaft  bearings  may  be  expeditiously 
replaced  if  that  becomes  desirable  or  necessary,  without 
disassembly  of  the  entire  blower. 





S P E C I F I C A T I O N  

T h i s   i n v e n t i o n   r e l a t e s   in  g e n e r a l   to   a  

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

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

s y s t e m ,   and  more  p a r t i c u l a r l y   r e l a t e s   to   a  c e n t r i f u g a l  

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

l e r s   and  i n l i n e   i n l e t   and  e x i t   o p e n i n g s   c r o s s w i s e   of  t h e  

p o w e r   s h a f t   of  t h e   g a s   b l o w e r .   The  b l o w e r   i s   c a p a b l e   o f  

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

BACKGROUND  OF  THE  I N V E N T I O N  

C e n t r i f u g a l   b l o w e r s   w h i c h   may  be  u s e d   t o  

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

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

known  in  t h e   a r t .   H o w e v e r ,   s u c h   b l o w e r s   o f t e n t i m e s   do  n o t  

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

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

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

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

b e a r i n g   w e a r   and  p o s s i b l e   f a i l u r e .   R e p a i r   of  s u c h   p r i o r  

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

SUMMARY  OF  THE  I N V E N T I O N  

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

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

p r o v i d e s   i n l i n e   i n l e t   and  e x i t   gas   f l o w - t h r o u g h   t h e  

b l o w e r ,   and  u t i l i z e s   o p p o s e d   b a l a n c e d   i m p e l l e r s ,   r e s u l t -  

ing   in  minimum  or  z e r o   t h r u s t   f o r c e s   a p p l i e d   to   t h e   b e a r -  

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

b l o w e r   and  t h e   b e a r i n g s   t h e r e o f .   The  b l o w e r   of   t h e  



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

and  p r e s s u r i z i n g   g a s   so  t h a t   i t   can   be  moved  t h r o u g h   a 

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

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

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

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

In  c a r r y i n g   o u t   t he   i n v e n t i o n   in  one  f o r m  

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

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

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

r e s p e c t   t h e r e t o ,   and  w i t h   t h e   s h a f t   of   t h e   b l o w e r  

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

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

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

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

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

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

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

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

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

f o r   t h e   s h a f t   t h e r e o f .  

A l s o   a  n o v e l   a r r a n g e m e n t   i s   p r o v i d e d   f o r  

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

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

b l o w e r .  

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 e   i n v e n -  

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

t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

w h e r e i n :   w 



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   a  p a r t i a l l y   s e c t i o n e d   end  v i e w  

of  a  g a s   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 ,   and  t a k e n  

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

v i e w e d   in   FIGURE  21  

FIGURE  2  i s   a  l o n g i t u d i n a l   v e r t i c a l   s e c -  

t i o n a l   and   b r o k e n   v i e w   of   t h e   b l o w e r   of  FIGURE  1 ,  

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

p r i m e   m o v e r   ( i n   p h a n t o m   l i n e s )   f o r   r o t a t i o n   of  t h e  

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

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

FIGURE  3  i s   a  h o r i z o n t a l   s e c t i o n a l   v i e w  

t a k e n   g e n e r a l l y   a l o n g   t h e   p l a n e   of   l i n e   3-3  o f  

FIGURE  1,  and  s h o w i n g   t h e   s t a t i o n a r y   h o u s i n g   of   t h e  

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

i m p e l l e r s ;  

FIGURE  4  i s   an  end  e l e v a t i o n a l   v i ew   o f  a n  

end  cap   member   u t i l i z e d   t o   c l o s e   t h e   open   e n d s   of  t h e  

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

FIGURE  5  i s   a  s e c t i o n a l   v i e w   t a k e n   g e n e r a l l y  

a l o n g   t h e   p l a n e   of   l i n e   5 -5   of   FIGURE  4  l o o k i n g   i n  

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

i n t e g r a l   cap   and  b a r r i e r   w a l l   s t r u c t u r e ;  

FIGURE  6  i s   an  e l e v a t i o n a l   v i e w   of   t h e   i n n e r  

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

FIGURE  2)  of  t h e   b l o w e r ;  

FIGURE  7  i s   a  f r a g m e n t a r y ,   e l e v a t i o n a l  

v i e w   t a k e n   f r o m   t h e   o t h e r   or  o u t e r   s i d e   of  t h e  

i m p e l l e r   of   FIGURE  6 ;  

FIGURE  8  i s   a  s e c t i o n a l   v i e w   t a k e n   g e n e r a l l y  



a l o n g   t h e   p l a n e   of  l i n e   8 -8   of  FIGURE  6,  l o o k i n g  

in   t h e   d i r e c t i o n   of  t h e   a r r o w s :  

FIGURE  9  i s   a  p a r t i a l l y   b r o k e n ,  s i d e   e l e v a -  

t i o n a l   v i e w   of  t h e   b l o w e r   h o u s i n g   of  FIGURES  1 - 3  

t a k e n   f r o m   t h e   gas   o u t l e t   s i d e   o f   t h e   b l o w e r :   t h e   e n d  

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

t h i s   v i e w ;  

FIGURE  10  i s   a  p a r t i a l l y   b r o k e n ,   end  e l e v a -  

t i o n a l   v i e w   of  t h e   b l o w e r   t a k e n   f r o m   t h e   l e f t h a n d   e n d  

( w i t h   r e f e r e n c e   to   FIGURE  2)  of  t h e   b l o w e r ;   t h e  

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

t h e   i n t e r e s t s   of  c l a r i t y ;  

FIGURE  11  i s   a  p a r t i a l l y   b r o k e n ,   end  e l e v a -  

t i o n a l   v i e w   of  t h e   b l o w e r   t a k e n   f r o m   t h e   r i g h t h a n d  

end   ( w i t h   r e f e r e n c e   t o   FIGURE  2)  of  t h e   b l o w e r ;   a n d  

FIGURE  12  i s   a  s e c t i o n a l   v i e w   t a k e n   g e n e r -  

a l l y   a l o n g   t h e   p l a n e   of   l i n e   1 2 - 1 2   of   FIGURE  3,  l o o k -  

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

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

DESCRIPTION  OF  PREFERRED  EMBODIMENT 

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

i s   shown  a  c e n t r i f u g a l   b l o w e r   10  c o m p r i s i n g   a  s t a -  

t i o n a r y   h o u s i n g   12  w h i c h   i s   o p e n   a t   b o t h   a x i a l   o r  

l o n g i t u d i n a l   e n d s   14  and   16  t h e r e o f   (FIGURE  2 ) .   E n d  

cap   m e m b e r s   18  (FIGURES  2,  4  and  5)  a r e   p r o v i d e d   f o r  

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

h o u s i n g   12.   Such   end   cap   m e m b e r s   18  may  be  p r o v i d e d  

w i t h   c o n v e n t i o n a l   s e a l i n g   m e a n s ,   s u c h   as  O - r i n g s   2 0 ,  

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

b e t w e e n   e a c h   end  cap   member   18  and  i t s   r e s p e c t i v e  



o p e n   end  of   t h e   h o u s i n g   12  s e c t i o n ,   t h u s   p r e v e n t i n g  

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

T h r e a d e d   f a s t e n e r   means   21  may  be  p r o v i d e d   f o r   r e m o v -  

a b l y   s e c u r i n g   t h e   end  cap   member s   18  t o   t h e   h o u s i n g  

s e c t i o n   12  in  f l u i d   t i g h t   r e l a t i o n .  

A  r o t a t a b l e   s h a f t   member  22  e x t e n d s   a x i a l l y  

o r   l o n g i t u d i n a l l y   of   h o u s i n g   s e c t i o n   12,   and  i n t o   t h e  

s p a c e d   p l e n u m   c h a m b e r s   24 ,   26  d e f i n e d   by  t h e   h o u s i n g .  

E a c h   of  t h e   end  p l a t e s   18  in  t h e   e m b o d i m e n t  

i l l u s t r a t e d   i n c l u d e s   an  i n t e g r a l   b a r r i e r   w a l l   2 8  

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

29,   w i t h   t h e   b a r r i e r   w a l l   28  b e i n g   c i r c u l a r   on  i t s  

o u t e r   p e r i p h e r y ,   as  can   be  s e e n   in  FIGURE  4 .  

B a r r i e r   w a l l   28  in   t h e   e m b o d i m e n t   i l l u s -  

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

i n n e r   p o r t i o n   30  and  a  g e n e r a l l y   o b l i q u e l y  e x t e n d i n g  

o u t e r   p o r t i o n   30a  a t t a c h e d   to   t h e   i n n e r   p o r t i o n   a n d  

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

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

r e c e s s   32  (FIGURE  5)  w h i c h   i s   a d a p t e d   to   r e c e i v e  

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

a s s o c i a t e d   i m p e l l e r   member   34  or  34a  (FIGURE  2 )  

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

t h e   r e s p e c t i v e   end  cap   member   18  i s   a t t a c h e d   t o  

i t s   r e s p e c t i v e   open   end  of  t h e   h o u s i n g   or  c a s i n g  

s e c t i o n   12,   so  as  to   c l o s e   t h e   l a t t e r   and  i s   a t t a c h e d  

t h e r e t o   by  means   of  t h e   a f o r e m e n t i o n e d   t h r e a d e d  

f a s t e n e r s   21 ,   e a c h   end  cap   m o u n t s   i t s   r e s p e c t i v e  

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

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



R e f e r r i n g   now  in  p a r t i c u l a r   to   FIGURES  6-8   i n  

c o n j u n c t i o n   w i t h   FIGURE  2,  e a c h   i m p e l l e r   34  or  34a  c o m -  

p r i s e s   a  b a c k i n g   p l a t e   38  of  c i r c u l a r   p e r i p h e r a l . c o n f i g u -  

r a t i o n   (FIGURES  6  and  7)  f o r m e d   i n t e g r a l l y  i n   t h e   e m b o d i -  

ment   i l l u s t r a t e d ,   w i t h   hub  p o r t i o n   40,   w i t h   t h e   b a c k i n g  

p l a t e   38  c o m p r i s i n g   a  g e n e r a l l y   r a d i a l l y   e x t e n d i n g   s e c t i o n  

42  and  an  o u t e r   d i a g o n a l l y   i n w a r d l y   e x t e n d i n g   s e c t i o n   4 2 a  

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

f i g u r a t i o n   of   t h e   a f o r e m e n t i o n e d   s e c t i o n s   30,  30a  o f  

b a r r i e r   w a l l   28  a t t a c h e d   to   t h e   r e s p e c t i v e   end  c a p   1 8 .  

In  t h e   e m b o d i m e n t   i l l u s t r a t e d ,   s e c t i o n   42a  i s  

d i s p o s e d   a t   an  a n g l e   X  or  a p p r o x i m a t e l y   221 2°  w i t h   r e s p e c t  

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

42  and  l i k e w i s e   f o r   t h e   c o r r e s p o n d i n g   p o r t i o n s   of   t h e   r e -  

s p e c t i v e   b a r r i e r   w a l l .   The  c l e a r a n c e   b e t w e e n   t h e   i m p e l l e r  

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

of  a p p r o x i m a t e l y   12  to   15  t h o u s a n d s   of  an  i n c h   ( . 0 0 1 2 - . 0 0 1 5 )  

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

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

to   t h e   i n n e r   s u r f a c e   c o n f i g u r a t i o n   43  of   t h e   r e s p e c t i v e  

p l e n u m   c h a m b e r   d e f i n e d   by  t h e   h o u s i n g   12  as  b e s t   s e e n   i n  

FIGURE  2.  I t   i s   p r e f e r a b l e   in  o r d e r   t o   h o l d   t h e   t o l e r a n c e s  

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

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

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

The  b l a d e s   44  of  t h e   i m p e l l e r   a r e   o f   t h e  

b a c k w a r d   d i r e c t e d   t y p e   (FIGURE  6)  and  e x t e n d   d i a g o n a l ' l y  

and  a r c u a t e l y   o u t w a r d l y   f rom  t h e   hub  40  (FIGURE  8 )  

to   p o i n t   46  t h e r e o n   w i t h   t h e   b l a d e s   44  b e i n g   i n t e g r a l l y  

a t t a c h e d   t o   t h e   i n n e r   s i d e   of   t h e   b a c k u p   p l a t e   3 8 .  



The  i m p e l l e r   i l l u s t r a t e d   in  FIGURES  6-8   i s   t h e   l e f t h a n d  

i m p e l l e r   ( w i t h   r e s p e c t   to   FIGURE  2)  w i t h   t h e   o t h e r   o r  

r i g h t h a n d   i m p e l l e r   ( i l l u s t r a t e d   in  FIGURE  2)  b e i n g   a  

m i r r o r   i m a g e   of  t h e   i m p e l l e r   shown  in  FIGURES  6 - 8 .   T h e  

i m p e l l e r   b l a d e s   44  as  can  be  b e s t   s e e n   in  FIGURES  6  a n d  

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

s p e c t i v e   p o i n t   46  t h e r e o n ,   and  r e l a t i v e   to   t he   v e r t i c a l  

p l a n e   of  t h e   i n n e r   f a c e   50  of  t h e   hub   40  to   o u t e r   l o c a t i o n  

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

o u t e r   end  of   o b l i q u e   p o r t i o n   42a  o f   t h e   b a c k u p   p l a t e   3 8 .  

At  t h e   o u t e r   end  of   e a c h   b l a d e   44 ,   t h e   l a t t e r   i s   b e n t   a s  

a t   56  in  t h e   d i r e c t i o n   of   r o t a t i o n   of   t h e   i m p e l l e r ,   a s  

can  b e  b e s t   s e e n   in  FIGURE  6  in  o r d e r   t o   a i d   in  p r e v e n t i n g  

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

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

b e i n g   t a k e n   i n t o   t h e   b l o w e r ,   as  w i l l   be  h e r e i n a f t e r  

d e s c r i b e d   in  g r e a t e r   d e t a i l .  

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

as  a t   58  ( F I G U R E S  7   and  8)  f o r   c o a c t i o n   w i t h   i n n e r  

b e a r i n g   cap   60  (FIGURE  2)  as  w i l l   a l s o   be  h e r e i n a f t e r  

d e s c r i b e d   in  g r e a t e r   d e t a i l .   E a c h   i m p e l l e r   34,  3 4 a  

is   k e y e d   to   t h e   p o w e r   s h a f t   22  of   t h e   b l o w e r ,   and  a s  

i n d i c a t e d   by  r e f e r e n c e   n u m b e r   64  in  FIGURE  2 .  

As  can  be  b e s t   s e e n   in  FIGURE  2,  t h e   s h a f t  

22  i n c l u d e s   a  g e n e r a l l y   c e n t r a l   s h o u l d e r   p o r t i o n   66  

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

i n n e r   f a c e   50  of   t h e   hub  40  of  t h e   r e s p e c t i v e  i m p e l l e r ,  

and  w i t h   t h e r e   b e i n g   p r o v i d e d   a  c i r c u l a r   b u s h i n g   6 8 ,  

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

in  t h e   c i r c u l a r   r e c e s s   58  t h e r e i n .  



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

t i o n   58  on  e a c h   i m p e l l e r   is   a  s e r i e s   of  t h r e a d e d  

and   t a p p e d   o p e n i n g s   70  f o r   a  p u r p o s e   to   be  h e r e i n -  

a f t e r   d e s c r i b e d .   O p e n i n g s   70  a r e   s p a c e d   u n i f o r m  

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

r e s p e c t i v e   i m p e l l e r .  

E a c h   b e a r i n g   a s s e m b l y   71  r o t a t a b l y   m o u n t s  

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

t h e   s t a t i o n a r y   h o u s i n g ,   and  in   t h e   e m b o d i m e n t   i l l u s -  

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

cap   60  w h i c h   h a s   a  c y l i n d r i c a l   p o r t i o n   72  c i r c u m -  

s c r i b i n g   t h e   a f o r e m e n t i o n e d   b u s h i n g   68,   and  r e c e i v e d  

in  t h e   r e c e s s   58  on  t h e   r e s p e c t i v e   i m p e l l e r ,   and  a n  

o u t e r   b e a r i n g   c ap   76  or   76a  w h i c h   i s   a d a p t e d   to   b e  

s e c u r e d   as  by  means   of  t h r e a d e d   f a s t e n e r s   78  to   t h e  

r e s p e c t i v e   end  cap   member   1 8 .  

B e a r i n g   cap   member   76  h a s   an  e n l a r g e d   o p e n -  

i n g   80  t h e r e i n   as  can   be  b e s t   s e e n  i n   FIGURES  2  a n d  

10,   t h r o u g h   w h i c h   e x t e n d s   t h e   s h a f t   22,   to   e x t e r i o r l y  

of  t h e   b l o w e r   as   shown  in  FIGURE  2.  O p e n i n g   80  i s  

p r e f e r a b l y   p r o v i d e d   w i t h   s p r i n g   s e a l   member   82  d i s p o s e d  

in  a  r e c e s s   in  t h e   end  cap   member  76,  as  shown  i n  

FIGURE  2.  The  e x t e r i o r   end  of  s h a f t   22  i s   a d a p t e d  

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

of   s h a f t   22  and  m o u n t e d   i m p e l l e r s   34,  3 4 a .  

As  can   be  b e s t   s e e n   f r o m   FIGURE  2,  t h e  

o u t e r   b e a r i n g   c ap   member   76a  on  t h e   r i g h t h a n d   e n d  

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

in  t h a t   t h e   s h a f t   22  d o e s   n o t   e x t e n d   t h r o u g h   t h e  

b e a r i n g   cap   76a  and   t h e r e f o r e   t h e   l a t t e r   d o e s   n o t  



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

w i t h   a  s m a l l e r   o p e n i n g   84  w h i c h   is   p r e f e r a b l y  

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

84a  r e c e i v e d   in  o p e n i n g   8 4  ' i n   s u b s t a n t i a l l y   f l u i d  

t i g h t   c o n d i t i o n .  

S h a f t   22  i s   t h r e a d e d   on  i t s   e x t e r i o r   as   a t  

86 ,   86a  and   is   a d a p t e d   t o   c o a c t   w i t h   an  a s s o c i a t e d  

t h r e a d e d   l o c k   n u t   88,   w i t h   t h e r e   a l s o   b e i n g   p r e f e r -  

a b l y   p r o v i d e d   a  l o c k   w a s h e r   89  f o r   c o a c t i o n   w i t h  

t h e   l o c k   n u t   88,   f o r   p o s i t i v e l y   l o c k i n g   or  p o s i t i o n -  

i n g   t h e   d u p l e x   r o l l e r   b e a r i n g   m e m b e r s   90  w h i c h   p r o -  

v i d e   f o r   r o t a t i o n   of  t h e   s h a f t   22  and  a t t a c h e d  

i m p e l l e r s   34,   34a  w i t h   r e s p e c t   to   t h e   s t a t i o n a r y  

h o u s i n g   and  a s s o c i a t e d   b a r r i e r   w a l l s   28 .   S p r i n g  

s e a l s   92  of  c o n v e n t i o n a l   t y p e   may  be  p r o v i d e d   c o a c t -  

i n g   b e t w e e n   t he   r e s p e c t i v e   i n n e r   b e a r i n g   c ap   72  a n d  

b u s h i n g   member   68 .   A l s o   O - r i n g   s e a l s   93  may  b e  

p r o v i d e d   as   shown  in  FIGURE  2,  b e t w e e n   t h e   o u t e r  

b e a r i n g   c ap   members   76,  76a  and  t h e   hub  of   t h e  

r e s p e c t i v e   end  cap   1 8 .  

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

r e p l a c e   t h e   b e a r i n g   a s s e m b l i e s   71  in  t h e   b l o w e r ,  

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

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

b e a r i n g   cap   members   76  or  76a  of  b e a r i n g   a s s e m b l i e s  

71  c an   be  r e m o v e d   by  t h e   r e m o v a l   of  t he   a s s o c i a t e d  

t h r e a d e d   f a s t e n e r s   78,  and  t h e n   t h e   l o c k   n u t   a n d  

a s s o c i a t e d   l o c k   w a s h e r   88,   89  can   be  b a c k e d   o f f   t h e  

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

f o r   o u t w a r d   a x i a l   m o v e m e n t   of  t h e   b e a r i n g   m e m b e r s   9 0 .  



N e x t   a  s u i t a b l e   c o n v e n t i o n a l   " p u l l e r "   o r  

l i k e   m e c h a n i s m   ( n o t   shown  b u t   s i m i l a r   t o   a  g e a r  

p u l l e r )   can   be  u t i l i z e d   u s i n g   t h e   r e s p e c t i v e   end  o f  

t h e   s h a f t   as  t h e   b e a r i n g   p o i n t ,   and  i n s e r t i n g  

e l o n g a t e d   t h r e a d e d   b o l t s   t h r o u g h   o p e n i n g s   94  (FIGURE 

2)  e x t e n d i n g   t h r o u g h   t h e   r e s p e c t i v e   end  p l a t e   1 8  

and   a s s o c i a t e d   b a r r i e r   w a l l   p o r t i o n   28,   and   t h r e a d -  

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

t i o n e d   t h r e a d e d   o p e n i n g s   70  in   t h e   r e s p e c t i v e   i m p e l l e r .  

T h e r e u p o n ,   t h e   t h r e a d e d   f a s t e n e r s   21  c a n   be  r e m o v e d  

f r o m   t h e   end  p l a t e   18  so  t h a t   t he   l a t t e r   and  a t t a c h e d  

b a r r i e r   w a l l   28  i s   no  l o n g e r   s e c u r e d   t o   t h e   r e s p e c t i v e  

end   of  t h e   b l o w e r   h o u s i n g   12.   The  " p u l l e r "   c an   b e  

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

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

of  t h e   " p u l l e r " ,   to   p u l l   t h e   a t t a c h e d   i m p e l l e r ,   t h e  

b e a r i n g   a s s e m b l y ,   and  t h e   i n t e g r a l   end   p l a t e   a n d  

b a r r i e r   w a l l   c o m p l e t e l y   o f f   t h e   s h a f t   22  and  o u t   o f  

t h e   a s s o c i a t e d   end  of  t h e   h o u s i n g ,   t h u s   e n a b l i n g  

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

a s s e m b l y .   The  new  or  r e p a i r e d   b e a r i n g   a s s e m b l y   71  

can   t h e n   be  a s s e m b l e d   w i t h   t h e   end  p l a t e   and   b a r r i e r  

w a l l ,   and  t h e   i m p e l l e r ,   and  t h e n   moved  a x i a l l y  

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

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

t h e   end  p l a t e   and  b a r r i e r   w a l l   on  t h e   s h a f t ,   w i t h  

t h e   k e y   64  b e i n g   r e c e i v e d   w i t h i n   t he   key   s l o t   96  i n  

t h e   i m p e l l e r   to   a g a i n   f i x   t h e   l a t t e r   t o   t h e   s h a f t .  

The  f a s t e n e r s   21  c an   be  r e i n s t a l l e d   to   s e c u r e   t h e  



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

l o c k   n u t   88,  89  can   t h e n   be  r e p l a c e d   on  t h e   end  o f  

t h e   s h a f t ,   and  t h e   o u t e r   b e a r i n g   c ap   76,  76a  f a s t e n e d  

b a c k ,   by  m e a n s   o f   i t s   a s s o c i a t e d   f a s t e n e r s   78,  t o  

t h e   r e s p e c t i v e   end   p l a t e .   Thus   i t   w i l l   be  s e e n  

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

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

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

As  can   be  b e s t   s e e n   in  FIGURES  2  and  3,  a  

gas   i n l e t   104  i s   p r o v i d e d   f o r   e n t e r i n g   or  i n t a k i n g  

gas   i n t o   t h e   b l o w e r ,   and  an  i n l i n e   gas   o u t l e t   1 0 6  

is   d i s p o s e d   on  t h e   o t h e r   s i d e   of   t h e   b l o w e r   h o u s i n g  

c r o s s w i s e   of   t h e   s h a f t   22,  f o r   e x i t i n g   p r e s s u r i z e d  

gas   f rom  t h e   b l o w e r .   T r a n s v e r s e l y   e x t e n d i n g   ( w i t h  

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

108  d i v i d e s   t h e   i n l e t   104  and  t h e   o u t l e t   106  i n t o  

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

ing   gas   f l o w s   in  g e n e r a l l y   e q u a l   a m o u n t s   in  t h e  

d i r e c t i o n s   of   t h e   f u l l   l i n e   a r r o w s   shown  in  FIGURE  3 ,  

to   t h e   l e f t h a n d   and  to   t he   r i g h t h a n d   i m p e l l e r s   of  t h e  

b l o w e r ,   and  e x i t s   in  g e n e r a l l y   e q u a l   a m o u n t s   f rom  t h e  

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

o u t   t h e   o u t l e t   106 ,   and  to  a v o i d   i n t e r n a l   t u r b u l e n c e  

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

h e a t .   W a l l   108  h a s   an  o p e n i n g   110  t h e r e t h r o u g h ,   t h r o u g h  

w h i c h   e x t e n d s   t h e   d r i v e   s h a f t  2 2   of   t h e   b l o w e r .   T r a n s -  

v e r s e   w a l l   111  (FIGURE  3)  c l o s e s   t h e   e n d s   of  t he   i n l e t  

s e c t i o n s   115  of   t h e   b l o w e r   h o u s i n g .  

As  can   be  s e e n   in  FIGURES  1,  3,  9  and  1 0 ,  

an  o u t l e t   o p e n i n g   112  i s  p r o v i d e d   f r o m   e a c h   of  t h e  

p l e n u m   c h a m b e r s   24,  26,  w h i c h   open   i n t o   t h e   r e s p e c t i v e  



e x i t   s e c t i o n   114  of   t h e   b l o w e r   h o u s i n g .   O p e n i n g s  

112 ,   as  can   be  b e s t   s e e n   in   FIGURE  1  and   FIGURE  9 

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

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

e x i t   s e c t i o n   114  of  t h e   b l o w e r   h o u s i n g .   The  e x t e r i o r  

of  h o u s i n g   12  a t   i n l e t   s e c t i o n s   115  of   t h e   b l o w e r  

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

be  b e s t   s e e n   in  FIGURE  2,  w h i l e   t h e   e x i t   s e c t i o n s  

114  a r e   d e f i n e d   by  w a l l s   of  more  b o x - l i k e   c o n f i g u r a -  

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

w a l l   s e c t i o n s   1 1 8 ,   119 ,   as  b e s t   s e e n   in   FIGURE  9 .  

H o w e v e r ,   t h e   g a s   o u t l e t   o p e n i n g   119a   (FIGURE  9)  i s  

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

same  s i z e   o p e n i n g   as  t h e   c i r c u l a r   o p e n i n g   a t   t h e  

b l o w e r   i n l e t   1 0 4 .   A f o r e m e n t i o n e d   w a l l   s e c t i o n s   1 1 8 ,  

119  merge   s m o o t h l y   w i t h   o p e n i n g   1 1 9 a ,   as   do  t h e  

d e f i n i n g   s i d e   w a l l   p o r t i o n s   of   e x i t   s e c t i o n s   1 1 4  

(FIGURE  3 ) .  

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   i n l e t  

104  to   t h e   b l o w e r   and  t h e   o u t l e t   106  f r o m   t h e   b l o w e r ,  

a r e   i n l i n e   w i t h   one   a n o t h e r   c r o s s w i s e   of   s h a f t   2 2 ;  

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

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

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

As  b e s t   s e e n   in   FIGURE  3,  t h e   gas   i s   t a k e n   i n t o   t h e  

r e s p e c t i v e   i n l e t   s e c t i o n   115 ,   f l o w s   t h r o u g h   t h e   e y e  

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

p o r t i o n   120  of   t h e   h o u s i n g   c o a c t i n g   w i t h   t h e  

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

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

s e c t i o n   1 1 4 .  



E a c h   end  p l a t e   18  i s   p r e f e r a b l y   p r o v i d e d  

w i t h   a  t h r e a d e d   o p e n i n g   121  t h e r e i n   w h i c h   i n  

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

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

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

p l e n u m   c h a m b e r   of  t h e   b l o w e r .   Such   r e l i e f   v a l v e  

m e c h a n i s m   (many  of  w h i c h   a r e   known  in  t h e   a r t )   i s  

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

i n s t a n c e ,   f r om  F i s h e r   C o n t r o l s   Company  of  C l e v e l a n d ,  

O h i o .   Such   v a l v e   m e c h a n i s m   may  be  s e t ,   f o r   i n s t a n c e ,  

to   open   and  r e l i e v e   t h e   p r e s s u r e   in  t he   r e s p e c t i v e  

p l e n u m   c h a m b e r ,   a t   a p p r o x i m a t e l y   20  p s i g .  

R e f e r r i n g   now  in  p a r t i c u l a r   to   FIGURE  1 ,  

2  and  10,  c o o l i n g   and  s t r e n g t h e n i n g   r i b s   122  e x t e n d -  

ing  o u t w a r d l y   f rom  t h e   body  124  of   t he   b l o w e r   a n d  

i n t e r m e d i a t e   p l e n u m   c h a m b e r s   24,  26,  a r e   p r e f e r a b l y  

p r o v i d e d ,   w i t h   such   c o o l i n g   r i b s   m e r g i n g   as  can  b e  

s e e n   in  FIGURES  2  and  9  w i t h   t h e   e x t e r i o r   of  t h e  

r e s p e c t i v e   p l e n u m   c h a m b e r .   A l s o   t h e   end  cap  m e m b e r s  

18  a r e   e a c h   p r e f e r a b l y   p r o v i d e d   w i t h   e x t e r i o r   v e r t i -  

c a l l y   e x t e n d i n g   r i b s   126  w h i c h   a i d   in  r e m o v a l   o f  

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

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

m e m b e r .  

The  b l o w e r   i l l u s t r a t e d   is   a d a p t e d   t o  

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

at   t h e   i n l e t   104  and  to   d i s c h a r g e   i t  a t   the   o u t l e t  

106  at   a  p r e s s u r e   o f ,   f o r   i n s t a n c e ,   3  to   5  p o u n d s  

pe r   s q u a r e   i n c h   g a g e ,   and  of  a  q u a n t i t y ,   f o r   i n s t a n c e ,  

of  a p p r o x i m a t e l y   3400  c u b i c   f e e t   p e r   m i n u t e .   T h e  



s h a f t   may  be  r o t a t i n g   a t   b e t w e e n   3000  to   1 0 , 0 0 0   R . P . M .  

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

The  b l o w e r   p o s s e s s e s   a  low  n o i s e   l e v e l   d u r i n g   o p e r a t i o  

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

a l l o y   c a s t i n g s   so  t h a t   i t   can  p r o v i d e   a  r e l a t i v e l y   l i g ]  

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

The  b e a r i n g   a s s e m b l i e s   71  may  be  m a i n t a i n e d  

in  l u b r i c a t e d   c o n d i t i o n   by  c o n v e n t i o n a l   l u b r i c a n t  

d i s p o s e d   b e h i n d   t h e   r e s p e c t i v e   o u t e r   b e a r i n g   cap   7 6 ,  

7 6 a .  

From  t h e  f o r e g o i n g   d e s c r i p t i o n   and  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   be  s e e n   t h a t   t h e   i n v e n t i o n  

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

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

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

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

a  s h a f t   e x t e n d i n g   a x i a l l y   of  t h e   h o u s i n g   and  m o u n t i n g  

t h e   o p p o s e d   i m p e l l e r s   t h e r e o n ,   and  w i t h   a  gas   i n l e t  

i n t o   and  a  gas   o u t l e t   f rom  e a c h   of  t h e   c h a m b e r s , -  

w i t h   t h e   gas   i n l e t   and  gas   o u t l e t   b e i n g   d i s p o s e d   i n  

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

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

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

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

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

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

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

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

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



The  t e r m s   and  e x p r e s s i o n s   w h i c h   h a v e   b e e n  

u s e d   a r e   u s e d   as   t e r m s   of  d e s c r i p t i o n   and  no t   o f  

l i m i t a t i o n ,   and  t h e r e   i s   no  i n t e n t i o n   in   t h e   use   o f  

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

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

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

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

i n v e n t i o n   c l a i m e d .  



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

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

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

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

m o u n t e d   on  s a i d   s h a f t   and  d i s p o s e d   in  t h e  

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

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

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

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

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

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

b l o w e r   p o s s e s s e s   minimum  end  t h r u s t   d u r i n g  

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

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

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

s a i d   s h a f t   f o r   r o t a t i o n   t h e r e o f   r e l a t i v e   t o  

s a i d   h o u s i n g ,   and  means   f o r   e x p e d i t i o u s   r e m o v a l  

of  s a i d   b e a r i n g   means   e n d w i s e   of   s a i d   s h a f t  

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

3.  A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   1  w h e r e i n  

s a i d   h o u s i n g   i n c l u d e s   a  d i v i d i n g   w a l l   e x t e n d i n g  

f rom  one  s i d e   of  s a i d   h o u s i n g   to   t h e   o t h e r   s i d e  

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

w i s e   a x i s   of  s a i d   h o u s i n g ,   and  w h e r e i n   s a i d  

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

c o m p r i s e s   a  s i n g l e   o p e n i n g   and   s a i d   d i v i d i n g  

w a l l   d i v i d e s   s a i d   i n l e t   and  s a i d   o u t l e t   o p e n i n g s  

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

r e s p e c t i v e   c h a m b e r s .  



4.   A  b l o w e r   in   a c c o r d a n c e   w i t h   c l a i m   1  w h e r e i n  

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

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

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

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

s a i d   c o v e r   to   t h e   r e s p e c t i v e   end  of   s a i d  

h o u s i n g .  

5.  A  b l o w e r   in   a c c o r d a n c e   w i t h   c l a i m   1  w h e r e i n  

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

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

g e n e r a l l y   s p i r a l l i n g   o u t w a r d l y   in   one  r o t a r y  

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

of  e a c h   of  s a i d   b l a d e s   e x t e n d i n g   o b l i q u e l y  

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

s a i d   b a c k - u p   p l a t e   to   a  p r e d e t e r m i n e d   p o i n t  

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

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

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

and  t h e n   e x t e n d i n g   d i a g o n a l l y   to   m e r g e   w i t h   s a i d  

p l a t e .  

6.   A  b l o w e r   in   a c c o r d a n c e   w i t h   c l a i m   4  i n c l u d i n g  

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

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

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

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

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

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

r e l a t i v e   to   s a i d   r e s p e c t i v e   b a r r i e r   w a l l   i n  

s a i d  p l e n u m   c h a m b e r .  



7.  A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   6  w h e r e i n  

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

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

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

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

s a i d   i m p e l l e r   f rom  s a i d   a x i s   of  s a i d   s h a f t .  

8.  A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   6  w h e r e i n  

s a i d   b a r r i e r   w a l l   i n c l u d e s   a  g e n e r a l l y  

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

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

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

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

b a c k - u p   p l a t e   f o r m e d   g e n e r a l l y   c o m p l e m e n t a r y  

to   s a i d   b a r r i e r   w a l l ,   and  i m p e l l e r   b l a d e s  

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

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

b a c k w a r d   d i r e c t i o n   r e l a t i v e   to   t h e   d i r e c t i o n  

of   r o t a t i o n   of  s a i d   i m p e l l e r .  

9.  A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   6  w h e r e i n   s a i d  

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

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

i m p e l l e r   a d j a c e n t   t he   i n n e r   end  t h e r e o f ,   s a i d  

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

f r o m   s a i d   b a r r i e r   w a l l ,   and  a  b e a r i n g   a s s e m b l y  

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

and  r o t a t a b l y   m o u n t i n g   s a i d   s h a f t   a t   t he   a s s o -  

c i a t e d   end  of  s a i d   h o u s i n g ,   and  means   on  s a i d  

i m p e l l e r   and  on  s a i d  c o v e r   p r o v i d i n g   f o r   a x i a l  



r e m o v a l   of  s a i d   c o v e r ,   s a i d   b e a r i n g   a s s e m b l y  

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

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

t h e   e n t i r e   b l o w e r .  

10 .   A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   4  w h e r e i n  

s a i d   i m p e l l e r   i s   r o t a t a b l e   in  i t s   r e s p e c t i v e  

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

and  b e a r i n g   means   c o a c t i n g   b e t w e e n   s a i d   s h a f t  

and  s a i d   c o v e r   f o r   a n t i f r i c t i o n   r o t a t i o n   o f  

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

11.   A  b l o w e r   in  a c c o r d a n c e  w i t h   c l a i m   4  w h e r e i n  

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

l i k e   member   h a v i n g   means   a d j a c e n t   i t s   p e r i p h e r y  

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

h o u s i n g ,   and  an  i n w a r d l y   d i s p o s e d   b a r r i e r   w a l l  

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

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

l i k e   member  and  c o n n e c t e d   t h e r e t o   by  a  h u b ,  

s a i d   b a r r i e r   w a l l   b e i n g   of  d i s h e d - l i k e   c o n -  

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

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

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

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

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

to   s a i d   b a r r i e r   w a l l   p l a t e   upon  r o t a t i o n   o f  

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

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

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

to   s a i d   h o u s i n g ,   and  s a i d   end  c o v e r s   and  s a i d  

b a r r i e r   w a l l s .  



12.  A  b l o w e r   in  a c c o r d a n c e   w i t h   c l a i m   11  i n c l u d i n g  

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

a  c o v e r   f o r   s a i d   p l a t e - l i k e   member  o p e n i n g ,   a n d  

means   d e t a c h a b l y   c o n n e c t i n g   the   l a s t  m e n t i o n e d  

c o v e r   to   s a i d   o u t e r   p l a t e - l i k e   member ,   s a i d  

l a s t   m e n t i o n e d   c o v e r   upon   r e m o v a l   t h e r e o f   e x p o s -  

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

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

a s s o c i a t e d   e n d  o f   s a i d   s h a f t .  

13.  A  b l o w e r   in   a c c o r d a n c e   w i t h   c l a i m   12  i n c l u d i n g  

s e a l i n g   means   c o a c t i n g   b e t w e e n   s a i d   s h a f t   a n d  

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

14.   A  b l o w e r   in   a c c o r d a n c e   w i t h   c l a i m   7  w h e r e i n   s a i d  

i m p e l l e r   c o m p r i s e s   a  h u b ,   means   on  s a i d   hub  f o r  

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

p l a t e   s e c u r e d   to  s a i d   hub  and  e x t e n d i n g   g e n e r a l l y  

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

and   t h e n   e x t e n d i n g   o b l i q u e l y   i n w a r d l y   to   d e f i n e  

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

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

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

f r o m   s a i d   hub  in  a  b a c k w a r d   d i r e c t i o n ,   a n d  

t e r m i n a t e   a d j a c e n t   t h e   p e r i p h e r y   of  s a i d   b a c k - u p  

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

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

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

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

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



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

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

t h e   gas   i s   a d a p t e d   t o   p a s s   f r o m   s a i d   i n l e t ,   a n d  

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

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

o u t l e t .  
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