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54)  Turbo  compressor  having  a  surge  suppressing  arrangement. 

An  annular  vane  (20)  having  a  truncated  hyperboloid 
configuration  is  disposed  in  a  portion  of  a  turbo  compressor 
induction  passage  (22)  having  a  similar  curvature.  The  vane 
(20)  defines  inner  and  an  outer  sub-passages  (28.30)  the 
cross  sectional  area  of  the  inlets  (32,36)  of  which  may  be 
varied  by  moving  the  vane  axially  with  respect  to  the 
compressor  wheel  while  the  outlets  (34,38)  of  the  two 
passages  remain  substantially  unchanged.  As  the  surge  limit 
is  approached  the  vane  is  moved  away  from  the  compressor 
wheel  to  increase  the  flow  passing  through  the  outer 
passage  (30)  while  reducing  that  which  passes  through  the 
inner  one  (28).  The  resulting  increased  flow  velocity  through 
the  outer  sub-passage  (30)  reduces  the  angle  of  incidence  of 
the  air  impinging  on  the  compressor  wheel  blades  (18) 
suppressing  the  surge  tendency. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y  t o   a  c o m p r e s s o r  

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

t u r b i n e   or  the  l i k e   e q u i p p e d   wi th   a  s u r g e   s u p p r e s s i n g  

a r r a n g e m e n t .  

In  o r d e r   to  s u p p r e s s   or  l o w e r   the  s u r g e   l i m i t  

of  a  t u r b o   c o m p r e s s o r   i t   is  known to  s w i r l   the   i n d u c t e d  

a i r   f low  u p s t r e a m   of  the   t u r b o   c o m p r e s s o r   wheel   when  

the   i n d u c t i o n   v o l u m e   f a l l s   to  a  l e v e l   at   which  s u r g i n g  

is  ap t   to  o c c u r .   T h i s  s e r v e s   to  r e d u c e -   the  a n g l e  

of  i n c i d e n c e   of  the   i n c o m m i n g   f low  of  a i r   on  the  b l a d e s  

of  the  c o m p r e s s o r   whee l   s u p p r e s s i n g  t h e   s u r g e   l i m i t .  

A  known  a r r a n g e m e n t   u t i l i z e d   fo r   c o n t r o l l a b l y  

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

t u r b o   c o m p r e s s o r   whee l   1  is  shown  in  F i g s .   1  and   2 .  

Th i s   a r r a n g e m e n t   t a k e s   the   form  of  a  s e r i e s   of  e q u i d i s t a n t l y  

s p a c e d   v a n e s   2  d i s p o s e d   r a d i a l l y   a b o u t   the  a x i s   o f  

r o t a t i o n   of  the   t u r b o   c o m p r e s s o r  1 .   Each  of  the   v a n e s  

2  is  p i v o t a l l y   m o u n t e d   on  a  s h a f t   3  p r o v i d e d   at  o n e  

end  wi th   a  c o n n e c t i o n   l i n k   or  l e v e r   4.  A  r i n g   m e m b e r  

5  is  o p e r a t i v e l y   c o n n e c t e d   to  e a c h  o f   the   l i n k s  4   a n d  



so  t h a t   upon  r o t a t i o n   of  same  each   of  t he   v a n e s   2  u n d e r g o e s  

t he   same  d e g r e e   of  d e f l e c t i o n   from  i t s   home  or  n e u t r a l  

p o s i t i o n .   H o w e v e r ,   when  t h i s   a r r a n g e m e n t   is  a p p l i e d  

to  the  t y p e   of  gas   t u r b i n e   i l l u s t r a t e d   in  F i g s .   1  a n d  

2,  v i z . ,   a  gas  t u r b i n e   h a v i n g   an  i n d u c t i o n   p o r t   a s y m m e t r i c a l  

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

w h e e l   w h e r e i n   t he   p o r t   l i e s   in  an  e s s e n t i a l l y   f l a t  

p l a n e   w h i c h   is  s p a c e d   from  and  n o n - i n t e r s e c t i n g   w i t h  

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

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

c l o s e s t   t h e r e t o   is  s h o r t e r   t h a n   to  t h o s e   s u c c e s s i v e l y  

s p a c e d   t h e r e f r o m .   F u r t h e r ,   due  to  the   c o n f i g u r a t i o n  

of  the   i n d u c t i o n   p o r t   the   a n g l e   of  e n t r y   of  t he   f l o w s  

b e t w e e n   t h e   v a n e s   t e n d s   to  va ry   a l o n g   w i t h   t he   g e n e r a t i o n  

of  a  f l o w   v e l o c i t y   d i f f e r e n t i a l   b e t w e e n   a d j a c e n t   v a n e s .  

T h e s e   f l o w   v e l o c i t y   d i f f e r e n t i a l s   b e t w e e n   the   v a n e s  

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

on  one  s i d e   of  a  vane   is  d i f f e r e n t   from  t h a t   on  t h e  

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

t he   t r a i l i n g   edge  of  the   vane  which   in  t u r n   p r o d u c e s  

t u r b u l e n t   or  eddy  f l o w   d o w n s t r e a m   t h e r e o f .   T h i s   t u r b u l e n t  

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

c o n d i t i o n s   t e n d s   to  m a x i m i z e   or  r e s o n a t e   to  t he   d e g r e e  

of  d a m a g i n g   the   b l a d e s   6  of  the   c o m p r e s s o r .   M o r e o v e r ,  

t he   d i f f e r i n g   a n g l e s   of  e n t r y   of  the  f l o w s   b e t w e e n  



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

i n c i d e n c e   of  t he   a i r   on  the   b l a d e s   of  t he   c o m p r e s s o r  

is   no t   u n i f o r m   and  a c c o r d i n g l y   d e v i a t e s   a c r o s s   t h e  

f a c e   of  t he   c o m p r e s s o r   wheel   from  the   d e s i r e d   v a l u e  

f o r   any  g i v e n   low  i n d u c t i o n   mode  of  o p e r a t i o n .  

H e n c e ,   t h i s   type   of  s w i r l   g e n e r a t i n g   a r r a n g e m e n t  

has  been   l i m i t e d   to  use  in  c o m p r e s s o r s   h a v i n g   a " s y m m e t r i c a l "  

i n d u c t i o n   p o r t   such   as  shown  in  F i g .   3.  H o w e v e r ,   e v e n  

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

the   d r a w b a c k   of  b e i n g   o v e r l y   c o m p l e x .   V i z . ,   the   s w i r l  

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

a d j u s t a b l e   v a n e s   each  of  which  is  c o n n e c t e d   to  a  c o n t r o l  

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

and  d i s p o s i t i o n   of  same  in  the  e x t r e m e l y   c o n f i n e d   e n v i r o n m e n t  

of  the   c o m p r e s s o r   h o u s i n g ,   are  t ime  c o n s u m i n g   and  e x p e n s i v e .  

The  i n v e n t i o n   f e a t u r e s   an  a n n u l a r   vane  h a v i n g  

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

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

h a v i n g   a  s i m i l a r   c u r v a t u r e .   The  vane  d e f i n e s   i n n e r  

and  an  o u t e r   s u b - p a s s a g e s   the  c r o s s   s e c t i o n a l   a r e a  

of  the   i n l e t s   of  which  may  be  v a r i e d   by  m o v i n g   t h e  

vane  a x i a l l y   w i t h   r e s p e c t   to  the   c o m p r e s s o r   whee l   w h i l e  

the   c r o s s   s e c t i o n a l   a r e a   of  the  o u t l e t s   of  t he   t w o  

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



As  t h e   s u r g e   l i m i t   is   a p p r o a c h e d   the   vane  is  m o v e d  

away  f rom  the   c o m p r e s s o r   whee l   to  i n c r e a s e   the   f l o w  

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

t h a t   wh ich   p a s s e s   t h r o u g h   the   i n n e r   one.   The  r e s u l t i n g  

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

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

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

whee l   b l a d e s ,   s u p p r e s s i n g   the   s u r g e   t e n d e n c y ,   w h i l e  

the   l o w e r   v e l o c i t y   f l o w   e m i t t e d   from  the   i n n e r   s u b -  

p a s s a g e   i m p i n g e s   on  the   r o o t   p o r t i o n   of  the   c o m p r e s s o r  

b l a d e s .   A l t h o u g h   t he   l a t t e r   f l ow  has  r e l a t i v e l y   l i t t l e  

k i n e t i c   e n e r g y   i t s   s i t e   of  i m p i n g e m e n t   r e n d e r s   i t s  

low  e n e r g y   n a t u r e   of  l i t t l e   c o n s e q u e n c e   and  does   n o t  

t end   to  i n d u c e   s t a l l i n g   or  the   l i k e .  

F u r t h e r ,   t he   c r o s s   s e c t i o n   of  each   of  the   s u b -  

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

wh ich   c o m p r e s s e s   and  a c c e l e r a t e s   each  of  the   f l o w s  

to  p r o m o t e   l a m i n a r   f l ow  and  p r e v e n t   any  t e n d e n c y   t o  

" p e e l   o f f "   the   w a l l s   of  t h e i r   r e s p e c t i v e   p a s s a g e s .  

The  f e a t u r e s   and  a d v a n t a g e s   of  the   a r r a n g e m e n t  

of  the   p r e s e n t   i n v e n t i o n   w i l l   become  more  c l e a r l y   a p p r e c i a t e d  

f rom  the   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 c t i o n  

w i t h   the   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 .   1  is  a  s e c t i o n a l   v iew  of  a  c e n t r i f u g a l   t y p e  



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

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

a r r a n g e m e n t ;  

F i g .   2  is  a  s e c t i o n a l   view  t a k e n   a l o n g   the  s e c t i o n  

l i n e   I I - I I   of  F i g .   1 ;  

F i g .   3  is  s e c t i o n a l   view  of  a  c e n t r i f u g a l   t y p e  

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

is   e q u i p p e d   w i th   a  p r i o r   a r t   s w i r l i n g   d e v i c e ;  

F i g .   4  is  a  s e c t i o n a l   view  of  a  p r e f e r r e d   e m b o d i m e n t  

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

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

p o r t   by  way  of  e x a m p l e ;   a n d  

F ig .   5  is  a  v e c t o r   d i a g r a m   s h o w i n g   t h e   e f f e c t  

of  t he   p r e s e n t   i n v e n t i o n .  

T u r n i n g   now  to  the   d r a w i n g s   and  in  p a r t i c u l a r  

F i g .  4   a  p r e f e r r e d   e m b o d i m e n t   of  the  p r e s e n t   i n v e n t i o n  

is   shown.   In  t h i s   a r r a n g e m e n t   a  t u r b o   c o m p r e s s o r   w h e e l  

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

h o u s i n g   12  of  the  t y p e   h a v i n g   an  a s y m m e t i c a l   i n d u c t i o n  

p o r t   14  ( v i z . ,   a  p o r t   h a v i n g   a  mouth  which   l i e s   on  

an  e s s e n t i a l l y   f l a t   p l a n e   s p a c e d   from  and  n o n - i n t e r s e c t i n g  

w i t h   the  a x i s   of  r o t a t i o n   of  the   c o m p r e s s o r   whee l   1 0 ) .  



The  i n d u c t i o n   h o u s i n g   12  is   f u r t h e r   f o rmed   w i t h   a  b e l l  

o r  t r u m p e t   s h a p e d   member  16  f o r   s m o o t h i n g   and  p r o m o t i n g  

l a m i n a r   f l u i d   f low  t o w a r d   the   b l a d e s   of  t he   c o m p r e s s o r  

w h e e l .  

A  s u r g e   s u p p r e s s i n g   g u i d e   vane  20  is  d i s p o s e d  

w i t h i n   t h e   i n d u c t i o n   p a s s a g e   22  of  the   i n d u c t i o n   h o u s i n g .  

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

w h i c h   has   a  c u r v a t u r e   a p p r o x i m a t e l y   the   same  as  t h e  

b e l l   or  t r u m p e t   s h a p e d   member  16  and  is  d i s p o s e d   c o a x i a l l y  

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

Rods  24  or  o t h e r   s u i t a b l e   l i n k a g e   members   i n t e r c o n n e c t  

t h e   s u r g e   s u p r e s s i n g   vane  20  to  an  a c t u a t o r   26  a d a p t e d  

to  move  t he   vane  a x i a l l y   w i t h   r e s p e c t   to  t he   c o m p r e s s o r  

w h e e l   in  r e s p o n s e   to  the   n o r m a l   s u r g e   l i m i t   of  t h e  

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

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

c o m p r e s s o r   is  p o s i t i o n e d   as  shown  in  F i g .  4   b e l o w   t h e  

c o m p r e s s o r   whee l   a x i s .   In  t h i s   " n o r m a l "   p o s i t i o n ,  

t h e   vane   20  c o o p e r a t e s   w i t h   t he   t r u m p e t   s h a p e d   m e m b e r  

16  to  d e f i n e   two  s u b - p a s s a g e s   28,  30  w i t h i n   t he   i n d u c t i o n  

p a s s a g e   22.  Each  of  t he   p a s s a g e s   has  an  a n n u l a r   i n l e t  

and  an  a n n u l a r   o u t l e t .  

Wi th   t h i s   a r r a n g e m e n t ,   upon  the   i n d u c t i o n   v o l u m e  

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

vane   20  is   moved  a x i a l l y   away  f rom  the   c o m p r e s s o r   w h e e l  



10  as  shown  in  F i g .  4   ( a b o v e   the   c o m p r e s s o r   w h e e l   a x i s ) .  

Due  to  t he   m o v e m e n t   of  the   vane  w i t h i n   t he   i n d u c t i o n  

p a s s a g e   the   c r o s s   s e c t i o n a l   a r e a   of  the   i n l e t   32  o f  

t he   i n n e r   s u b - p a s s a g e   28  d e c r e a s e s   w h i l e   t he   c r o s s  

s e c t i o n a l   a r e a   of  t he   o u t l e t   34  t h e r e o f ,   r e m a i n s   e s s e n t i a l l y  

the   same  and  on  the   o t h e r   hand  the  c r o s s   s e c t i o n a l  

a r e a   of  t he   i n l e t   36  of  the   o u t e r   s u b - p a s s a g e   30  h a n d  

i n c r e a s e s   w h i l e   t he   c r o s s   s e c t i o n a l   a r e a   of  t he   o u t l e t  

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

a  r e s t r i c t i o n   of  t he   f l ow  p a s s i n g   t h r o u g h   the   i n n e r  

s u b - p a s s a g e   28  w h i l e   a l l o w i n g   an  i n c r e a s e d   f l ow  t h r o u g h  

the   o u t e r   s u b - p a s s a g e   30.  The  f low  v e l o c i t y   t h r o u g h  

t he   o u t e r   s u b - p a s s a g e   30  is  a c c o r d i n g l y   i n c r e a s e d   a s  

c o m p a r e d   w i th   the   same  i n d u c t i o n   volume  w i t h   the   v a n e  

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

i n n e r   p a s s a g e   is  a c c o r d i n g l y   d e c r e a s e d .   Thus ,   t h e  

f l o w   v e l o c i t y   of  the   a i r   i m p i n g i n g   on  t he   c o m p r e s s o r  

whee l   b l a d e s   18  at   the   o u t e r   p e r i p h e r a l   p o r t i o n s   t h e r e o f ,  

is   i n c r e a s e d   which   r e d u c e s   the   a n g l e   of  i n c i d e n c e   b e t w e e n  

the   a i r   f low  and  the   b l a d e s   and  s u p p r e s s e s   the   t e n d e n c y  

f o r   the  c o m p r e s s o r   to  s u r g e .  

The  f low  of  a i r   e m i t t e d   f rom  the   i n n e r   s u b - p a s s a g e  

28  has  a  v e l o c i t y   l o w e r   t h a n   t h a t   e m i t t e d   f rom  s u b -  

p a s s a g e   30  but  i m p i n g e s   on  the   r o o t   p o r t i o n   of  t h e  

b l a d e s   18  at  a  l o c a t i o n   w h e r e i n   the   b l a d e s   t end   t o  



c u r v e   b o t h   r a d i a l l y   and  o u t w a r d l y   and  w h i c h ,   as  s u c h ,  

is  not   a p t   to  i m p a i r   the   o p e r a t i o n   of  the   c o m p r e s s o r  

( v i z . ,   i n d u c i n g   a  s t a l l   or  the   l i k e ) .  

As  t he   c u r v a t u r e   of  t he   vane  20  is  e s s e n t i a l l y  

the   same  as  t h a t   o f - t h e   i n d u c t i o n   p a s s a g e   d e f i n e d   w i t h i n  

t he   b e l l   s h a p e d   member  16,  and  t he   c r o s s - s e c t i o n a l  

a r e a   of  e a c h   of  the   i n n e r   and  o u t e r   p a s s a g e s   28,  30 

t e n d s   to  d e c r e a s e   in  the   d i r e c t i o n   of  f l o w ,   the   f l o w s  

p a s s i n g   t h r o u g h   each   of  t he   p a s s a g e s   a r e   g r a d u a l l y  

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

" p e e l i n g   o f f "   the   w a l l s   of  t he   r e s p e c t i v e   p a s s a g e s .  

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

t e n d e n c y   f o r   eddy  f l ow  to  o c c u r   in  e i t h e r   of  the   t w o  

f l o w s   e m i t t e d   from  two  s u b - p a s s a g e s .  

The  a c t u a t o r   26  may  be  r e n d e r e d   r e s p o n s i v e   t o  

a  s u i t a b l e   c o n t r o l   s i g n a l   f rom  a  c o n t r o l l e r   or  t h e  

l i k e   d e p e n d i n g   on  the   c o n t r o l   s y s t e m   e m p l o y e d   to  c o n t r o l  

the   c o m p r e s s o r   a n d / o r   a s s o c i a t e d   gas  t u r b i n e   be  i t  

h y d r a u l i c ,   e l e c t r i c   or  p n e u m a t i c .   In  the   c a se   t h a t  

the  c o n t r o l l e r   is  p n e u m a t i c   i t   may  be  r e s p o n s i v e   t o  

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

of  the   c o m p r e s s o r .   T h i s   p r e s s u r e   s i g n a l   may  be  d i r e c t l y  

fed  to  t he   a c t u a t o r   i f   d e s i r e d   in  which   c a se   a  d a m p e r  

may  be  c o m b i n e d   w i t h   the   a c t u a t o r   to  o f f s e t   any  h u n t i n g  

t e n d e n c y   a p t   to  o c c u r .  



F i g .   5  shows  in  v e c t o r   fo rm,   the  r e l a t i o n s h i p  

b e t w e e n   t he   f l ow  v e l o c i t y   of  the   f l u i d   in  the   i n d u c t i o n  

p a s s a g e ,   the   p e r i p h e r a l   v e l o c i t y   of  the  whee l   and  t h e  

r e l a t i v e   v e l o c i t y   of  t he   g a s e s   e n t e r i n g   to  the   c o m p r e s s o r  

w h e e l .   Thus ,   in  t h i s   d i a g r a m   VPS  d e n o t e s   the   p e r i p h e r a l  

v e l o c i t y   of  the   t u r b i n e   w h e e l ,   IS  the   i n d u c t i o n   v e l o c i t y  

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

c o m p r e s s o r   whee l   and  RIS  the   r e l a t i v e   i n d u c t i o n   v e l o c i t y  

of   the   a i r   e n t e r i n g   the   p e r i p h e r a l   r e g i o n   of  the   c o m p r e s s o r  

w h e e l .   In  t h i s   f i g u r e ,   the   b r o k e n   l i n e s   i n d i c a t e   t h e  

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

or  use   of  the   p r e s e n t   i n v e n t i o n   w h i l e   the   s o l i d   l i n e  

shows   the   e x t e n d e d   l i m i t   v i a   the  use  of  the   i n v e n t i o n .  

As  shown  by  the  s o l i d   l i n e   in  t h i s   f i g u r e ,   when  t h e  

s u r g e   s u p r e s s i n g   a r r a n g e m e n t   of  the   p r e s e n t   i n v e n t i o n  

is   put   i n t o   u se ,   RIS  i n c r e a s e s   w h i l e   the  a n g l e   of  i n c i d e n c e  

on  the   b l a d e s   18  of  the   c o m p r e s s o r   wheel   d e c r e a s e s .  

A c c o r d i n g l y   s u r g i n g   is  s u p p r e s s e d .  

Thus  in  summary,   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  very   s i m p l e   a r r a n g e m e n t   which   n e i t h e r   t e n d s   to  p r o d u c e  

t u r b u l e n t   f low  nor  be  u s a b l e   w i t h   on ly   g i v e n   t y p e s  

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

t h e   form  of  a  t r u n c a t e d   h y p e r b o l o i d   g u i d e   vane  m o v a b l y  

d i s p o s e d   in  the  i n d u c t i o n   p a s s a g e   u p s t r e a m   of  and  c o a x i a l  

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



vane   away  f rom  t he   c o m p r e s s o r   whee l   a c c e l e r a t e s   t h e  

f l o w   of  a i r   i m p i n g i n g   on  t h e   o u t e r   p e r i p h e r a l   r e g i o n  

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

on  the   r o o t   p o r t i o n   t h e r e o f .  



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

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

c h a r a c t e r i z e d   b y  

an  a n n u l a r   vane   (20)  m o v a b l y   d i s p o s e d   w i t h i n   s a i d   i n d u c t i o n  

h o u s i n g   (12)  so  as  to  d e f i n e   f i r s t   and  s e c o n d   c o a x i a l   a n n u l a r  

c r o s s   s e c t i o n   f l o w   p a s s a g e s   ( 2 8 , 3 0 ) ;   a n d  

an  a c t u a t o r   (26)  o p e r a t i v e l y   c o n n e c t e d   to  s a i d   v a n e  

(20)  f o r   moving  s a i d   vane   (20)  in  a  g i v e n   a x i a l   d i r e c t i o n  

w i t h   r e s p e c t   to  s a i d   c o m p r e s s o r   w h e e l   (10)  fo r   r e s t r i c t i n g  

the   f l ow  t h r o u g h   the   s e c o n d   o u t e r   p a s s a g e   ( 3 0 ) ;  

s a i d   a c t u a t o r   (26)  b e i n g   r e s p o n s i v e   to  the   i n d u c t i o n  

vo lume  of  the   c o m p r e s s o r   a p p r o a c h i n g   a  l e v e l   w h e r e a t   s u r -  

g i n g   is   ap t   to  o c c u r ,   to   move  s a i d   vane   (20)  in  s a i d  

g i v e n   d i r e c t i o n .  

2.  A  t u r b o   c o m p r e s s o r   as  c l a i m e d   in  c l a i m   1 ,  

c  h  a  r  a c t  e  r  i  z e d   in  t h a t  

s a i d   a n n u l a r   vane   (20)  has   an  e s s e n t i a l l y   t r u n c t e d  

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

t h a t   p o r t i o n   of  s a i d   i n d u c t i o n   p a s s a g e   (22)  in  which   i t  

is  d i s p o s e d ,   a n d  

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

s e c t i o n   p a s s a g e s   ( 2 8 , 3 0 )   have   c o n f i g u r a t i o n s   w h e r e i n   t h e  

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

i n l e t s   ( 32 ,36 )   t h e r e o f   to  t he   o u t l e t s   ( 3 4 , 3 8 )   t h e r e o f .  

3.  A  t u r b o   c o m p r e s s o r   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r  i z e d   i n  t h a t  



s a i d   a c t u a t o r   (26)  i s   r e s p o n s i v e   to   a  p r e s s u r e   s i g n a l  

o r i g i n a t i n g   of  t h e   d i s c h a r g e   of   s a i d   c o m p r e s s o r   w h e e l   ( 1 0 ) .  
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