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(w)  Rotor  for  centrifugal  compressors  and  fans. 
©  A  rotor  for  centrifugal  compressors  and  fans,  of  the  type 
comprising  a  ring  of  blades  (1  )  connected  to  a  central  hub  (6) 
with  an  annular  flange  (7),  is  formed  simply  and  economical- 
ly  by  providing  the  root  of  each  blade  (1)  with  an  integral 
appendage  (2)  which  lies  in  a  plane  perpendicular  to  the  axis 
of  rotation  and  fixing  the  appendage  (2)  of  each  blade  (1)  to 
both  the  appendage  of  one  of  the  blades  adjacent  thereto 
and  to  the  flange  (7)  of  the  hub  (6). 

Each  blade  (1)  and  its  appendage  (2)  are  conveniently 
made  by  pressing  from  sheet  metal  and  the  form  of  the 
appendages  (2)  is  such  that  together  they  constitute  a  disc 
for  a  rotor  of  the  semi-closed  type  or  one  of  the  discs  for  a 

^   rotor  of  the  closed  type. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  r o t o r s   fo r   c e n t r i f u g a l  

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

of  b l a d e s   c o n n e c t e d   to   a  c e n t r a l   hub  h a v i n g   an  a n n u l a r  

f l a n g e .  

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

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

number   of  p a r t s   f o r   i t s   m a n u f a c t u r e   t h a n   is   r e q u i r e d  

a t   p r e s e n t   so  as  to   r e n d e r   i t   s i m p l e r   and  c h e a p e r  

to  p r o d u c e .  

In  o r d e r   to   a c h i e v e   t h i s   o b j e c t ,   t h e   r o t o r   which   i s  

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

in  t h a t   e ach   b l a d e   has   a t   i t s   r o o t   an  i n t e g r a l   a p p e n d -  

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

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

f i x e d   b o t h   to  t h e   a p p e n d a g e   of  one  of  t h e   blades  a d j a c e n t  

t h e r e t o   and  to   t h e   f l a n g e   of  t h e   h u b .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   p r e s e n t  
i n v e n t i o n   w i l l   become   a p p a r e n t   f rom  t h e   d e t a i l e d   d e s c r i p -  

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

i n g s ,   p r o v i d e d   p u r e l y   by  way  of  n o n - l i m i t i n g   e x a m p l e ,  

in  w h i c h :  

F i g u r e   1  i s   a  p l a n   v i e w   of  a  r o t o r   f o r   c e n t r i f u g a l  

c o m p r e s s o r s   or  f a n s ,  

F i g u r e   2  is  a  s e c t i o n   t a k e n   on  t h e   l i n e   I I - I I   of  F i g u r e  

1 ,  

F i g u r e   3  is  a  s e c t i o n   t a k e n   on  t h e   l i n e   I I I - I I I   o f  

F i g u r e   1 ,  



Figure  4  is   a  p e r s p e c t i v e   v iew  of  a  b l a d e   of  t h e  

r o t o r ,   a n d  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i ew  of  t he   r o t o r   i l l u s t r a t e d  

in  F i g u r e s   1  to  4 .  

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

i n d i c a t e d   1,  a r e   c y l i n d r i c a l   w i t h   g e n e r a t r i c e s  

p a r a l l e l   to   t h e   a x i s   of  r o t a t i o n .  

As  i t s   r o o t ,   e a c h   of  t h e   b l a d e s   1  has   an  i n t e g r a l  

a p p e n d a g e   2  l y i n g   in  a  p l a n e   p e r p e n d i c u l a r   to  t h e  

a x i s   of  r o t a t i o n .  

The  a p p e n d a g e   2  i s   c o n v e n i e n t l y   f o r m e d   in  one  p i e c e  

w i t h   t he   r e s p e c t i v e   b l a d e   1  by  p r e s s i n g   f r o m  

s h e e t   m e t a l .  

The  a p p e n d a g e   2  has   two  s i d e   e d g e s   2a ,   2b  w i t h  

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

r o t a t i o n ,   and   an  end  edge   2c  h a v i n g   a  c o n c a v e   p r o f i l e  

w i t h   a  c u r v a t u r e   e q u a l   to   t h a t   of  t h e   b l a d e s   1 .  

The  a p p e n d a g e   2  has   a  r a i s e d   p a r t   3  c l o s e   to  t h e  

r o o t   of  t h e   r e s p e c t i v e   b l a d e   1 .  

The  a p p e n d a g e   2  a l s o   has   a  s e r i e s   of  h o l e s   4  c l o s e  

to  t h e   end  edge   2c  and  a  s e r i e s   of  h o l e s   5  i n  

c o r r e s p o n d e n c e   w i t h   i t s   r a i s e d   p a r t   3 .  

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

a p p e n d a g e   2  a d j a c e n t   t h e   end  e d g e   2c  i s   l o c a t e d  

b e n e a t h   t h e   r a i s e d   p a r t   3  of  t h e   a p p e n d a g e   o f  

t he   b l a d e   a d j a c e n t   t h e r e t o .  



The  r o t o r   hub,   i n d i c a t e d   6,  is   p r o v i d e d   w i t h   a  

f l a n g e   7  h a v i n g   a  r i n g   of  h o l e s   8.  The  a p p e n d a g e s  

of  two  a d j a c e n t   b l a d e s   a r e   c o n n e c t e d   t o g e t h e r  

by  r i v e t s   9  wh ich   p a s s   t h r o u g h   the   h o l e s   4  and  5 ,  

and  by  l o n g e r   r i v e t s   10  which   p a s s   t h r o u g h   t h e  

r a d i a l l y   i n n e r m o s t   h o l e s   4  and  5  and  t h r o u g h   t h e  

h o l e s   8  in  t he   f l a n g e   7  of  t h e   hub  6,  t h u s   c o n n e c t i n g  

t h e   b l a d e s   to  t h e   hub  w i t h o u t   t he   need   f o r   i n t e r m e d i a t e  

e l e m e n t s .  

More  p a r t i c u l a r l y ,   in  t h e   c a s e   of  r o t o r s   of  t h e  

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

i s   no  need   to  use   a  d i s c   to  w h i c h ,   in  t h e   p r i o r   a r t ,  

t h e   b l a d e s   a r e   f i x e d   and  wh ich   i s   f i x e d   in  i t s   t u r n  

to   t h e   f l a n g e   of  t h e   h u b .  

The  a p p e n d a g e s   2  i n t e g r a l   w i t h   t h e   b l a d e s   1  in  t h e  

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

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

In  t h e   c a s e   of  r o t o r s   of  t he   c l o s e d   t y p e ,   i t   i s  

p o s s i b l e   to   f i x ,   f o r   e x a m p l e   by  w e l d i n g ,   a  d i s c   11 

w i t h   a  c e n t r a l l y - f l a r e d   a p e r t u r e ,   s u c h   as  t h a t  

i l l u s t r a t e d   in  F i g u r e   2,  to   t h e   e d g e s   2d  of  t h e  

b l a d e s   1  o p p o s i t e   t h e   r o o t s .  

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

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

b l a d e   w i t h   an  i n t e g r a l   a p p e n d a g e   l o c a t e d   a t   t h e  

o p p o s i t e   end  to  t h e   r o o t   and  l y i n g   in  a  p l a n e  

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

t o g e t h e r   t h e   a p p e n d a g e s   of  a d j a c e n t   b l a d e s   in  o r d e r  

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

i n d i c a t e d   11  in  F i g u r e   2 .  



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

t h e   f l a n g e   of  t he   hub  c o u l d   be  a c h i e v e d   in  t h i s  

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

by  means  of  a  d i s c   f i x e d   to  b o t h   t h e   r o o t s   of  t h e  

b l a d e s   ( w h i c h   l a c k   o r t h o g o n a l   a p p e n d a g e s )   and  t o  

t h e   f l a n g e   of  t h e   hub ,   o r ,   more  a d v a n t a g e o u s l y ,  

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

a t   t h e i r   r o o t s ,   as  d e s c r i b e d   a b o v e .  

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

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

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

to   t h a t   d e s c r i b e d   and  i l l u s t r a t e d   p u r e l y   by  way  of  n o n -  

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

t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  

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

a p p e n d a g e s   2  of  t h e   b l a d e s   1  and  t h e   f l a n g e   7  o f  

t h e   hub  6  c o u l d   be  a c h i e v e d   by  b o l t s   or   o t h e r  

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

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

o p e r a t i o n   of  t h e   r o t o r ,   i n s t e a d   of  by  r i v e t s .  

A l t e r n a t i v e l y ,   t h e   s a i d   c o n n e c t i o n   c o u l d   be  a c h i e v e d  

by  w e l d i n g .  



1.  R o t o r   f o r   c e n t r i f u g a l   c o m p r e s s o r s   and  f a n s ,   c o m p r i s -  

ing  a  r i n g   of  b l ades   c o n n e c t e d   to  a  c e n t r a l   hub  h a v i n g  

an  a n n u l a r   f l a n g e ,   c h a r a c t e r i s e d   in  t h a t   e ach   b l a d e  

(1)  has   a t   i t s   r o o t   an  i n t e g r a l   a p p e n d a g e   (2)  w h i c h  

l i e s   in  a  p l a n e   p e r p e n d i c u l a r   to  t he   a x i s   of  r o t a t i o n ,  

and  in  t h a t   t h e   a p p e n d a g e   (2)  of  e a c h  b l a d e   (1)  is   f i x e d  

b o t h   to   t h e   a p p e n d a g e   (2)  of  one  of  t h e   blades  ( 1 )  

a d j a c e n t   t h e r e t o   and  to   t h e   f l a n g e   (7)  of  t h e   hub  ( 6 ) .  

2.  R o t o r   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

t h e   a p p e n d a g e   (2)  of  e a c h   b l a d e .  ( 1 )   has  a  r a i s e d  

p o r t i o n   (3)  c l o s e   to   t h e   r o o t   of  t he   b l a d e ,   below  which  i s  

l o c a t e d   t h e   f r e e   end  of  t h e   a p p e n d a g e   (2)  of  t h e   b l a d e  

(1)  a d j a c e n t   t h e r e t o , a n d   in  t h a t   the   a p p e n d a g e s   ( 2 )  

a r e   f i x e d   t o g e t h e r   and  to   t he   f l a n g e   (7)  of  t h e   h u b  

(6)  in  c o r r e s p o n d e n c e   w i t h   t h e s e   r a i s e d   p o r t i o n s   ( 3 ) .  

3.  R o t o r   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

t h e   a p p e n d a g e   (2)  of  e a c h   blade  (1)  has  a  s e r i e s   o f  

h o l e s   (5)  c l o s e   t o   i t s   r a i s e d   p a r t   (3)  and  a  s e r i e s  

of  h o l e s   (4)  c l o s e   to   i t s   f r e e   end  ( 2 c ) ,   t h e   h o l e s  

( 4 , 5 )   b e i n g   u s e d   p a r t l y   f o r   t h e   p a s s a g e   of  means  ( 9 )  

f o r   f i x i n g   t h e   a p p e n d a g e s   (2)  of  two  a d j a c e n t   b l a d e s  

(1)  t o g e t h e r   and  p a r t l y   f o r   t h e   p a s s a g e   of  means  (10)  . 
f o r   f i x i n g   t h e   two  a p p e n d a g e s   (2)  t o g e t h e r   and  to   t h e  

f l a n g e   (7)  of  t h e   hub  ( 6 ) .  

4 . R o t o r   a c c o r d i n g   to   C l a i m   3,  c h a r a c t e r i s e d   in   t h a t  

t h e   f i x i n g   means   a r e   c o n s t i t u t e d   by  r i v e t s   ( 9 , 1 0 ) .  

5.  R o t o r   a c c o r d i n g   t o   C l a i m   3,  c h a r a c t e r i s e d   in  t h a t  

t h e   f i x i n g   means   a r e   c o n s t i t u t e d   by  b o l t s .  



6.  R o t o r   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

t h e   a p p e n d a g e   (2)  of  e a c h   b l a d e   is  f o r m e d   in  a  s i n g l e  

p i e c e   w i t h   the   r e s p e c t i v e   b l a d e   (1)  and  i s   f i x e d   b o t h  

to  t h e   a p p e n d a g e   of  one  of  t h e   b l a d e s   (1)  a d j a c e n t  

t h e r e t o   and  to  t h e   f l a n g e   (7)  of  t he   hub  ( 6 )  

by  w e l d i n g .  

7.  R o t o r   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   a p p e n d a g e   (2)  of  e a c h   b l a d e   (1)  i s   f o r m e d  

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

b l a n k i n g   and  p r e s s i n g   f rom  s h e e t   m e t a l .  

8.  R o t o r   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   a p p e n d a g e   (2)  of  e a c h   b l a d e   (1)  has   t w o  

s i d e   e d g e s   (2a ,   2b)  w i t h   c i r c u l a r   p r o f i l e s   c o n c e n t r i c  

w i t h   t he   a x i s   of  r o t a t i o n ,   w h e r e b y   t he   a s s e m b l a g e  

of  a p p e n d a g e s   (2)  c o n s t i t u t e s   a  d i s c   w i t h   a  c e n t r a l  

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

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

9.  R o t o r   a c c o r d i n g   to   any  one  of  C l a i m s   1  to   8 ,  

c h a r a c t e r i s e d   in  t h a t   a  d i s c   (1)  w i t h   a  c e n t r a l  

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

f i x e d   to  t h e   e d g e s   (2d)   of  t h e   b l a d e s   (1)  o p p o s i t e  

t h e i r   r o o t   e d g e s   to   f o rm  a  r o t o r   of  t h e   c l o s e d  

t y p e .  

10.  R o t o r   a c c o r d i n g   to   any  one  of  C l a i m s   1  to   8 ,  

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

edge   (2d)  o p p o s i t e   t h e   r o o t   e d g e ,   e a c h   b l a d e   ( 1 )  

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

a p p e n d a g e   of  one  of  t h e   a d j a c e n t   b l a d e s ,   and  in  t h a t  

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

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

t h e   f i r s t   d i s c   w h e r e b y   t h e   r o t o r   is   of  t h e   c l o s e d  

t y p e .  
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