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©  Blade  ring  for  a  steam  turbine. 

  A  blade  ring  for  a  stem  turbine  having  an  outer  cylindrical 
casing  (5),  an  inner  cylindrical  casing  (9)  disposed  within  the 
outer  casing  (5)  and  supported  by  the  outer  casing  and  a 
blade  ring  (15)  to  which  are  affixed  a  plurality  of  circular 
arrays  of  stationary  blades  forming  stationary  blade  rows 
(23),  the  blade  ring  (15)  being  disposed  partially  within  the 
inner  casing  (9)  and  partially  within  the  outer  casing  (5)  and 
having  a  support  arm  (19)  which  extends  outwardly  to  and 
is  supported  by  the  outer  casing. 



T h i s   i n v e n t i o n   r e l a t e s   to  s t e a m   t u r b i n e s   and  i n  

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

r i n g s .  

S team  t u r b i n e s   a r e   b u i l t   w i t h   an  o u t e r   c a s i n g ,   a n  

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

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

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

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

s i z e   of  b o t h   t h e   o u t e r   and  i n n e r   c a s i n g s   can   be  o b t a i n e d .  

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  s t e a m  

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

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

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

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

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

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

s u p p o r t e d   by  t h e   o u t e r   c a s i n g ,   so  t h a t   b o t h   t h e   i n n e r   a n d  

o u t e r   c a s i n g s   can  be  made  s m a l l e r   in   d i a m e t e r   and  t h i n n e r .  

C o n v e n i e n t l y ,   an  i n n e r   c y l i n d r i c a l   c a s i n g   i s  

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

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

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

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

s u p p o r t e d   by  the   o u t e r   c a s i n g ,   w h e r e b y   t he   i n n e r   and  o u t e r  

c y l i n d r i c a l   c a s i n g s   can  be  made  s m a l l e r   in  d i a m e t e r   and  t h e  

w a l l s  o f  t h e   o u t e r   c a s i n g   can   be  t h i n n e r .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

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

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  p r i o r   a r t   s t e a m  

t u r b i n e   w i t h   u p p e r   c a s i n g s ,   and  v a r i o u s   u p p e r   r i n g s   r e -  

m o v e d ;  

F i g u r e   2  i s   a  p a r t i a l   s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   I I - I I   of   F i g u r e   1 ;  

F i g u r e   3  i s   a  p a r t i a l   p l a n   v i e w   of   a  s t e a m  

t u r b i n e ,   w i t h   u p p e r   c a s i n g s   and  v a r i o u s   u p p e r   r i n g s   p a r -  

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

F i g u r e   4  i s   a  p a r t i a l   s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   I V - I V   of  F i g u r e   3 .  

F i g u r e s   1  and  2  a r e   i n d i c a t e d   as  p r i o r   a r t   a n d  

s h o w  a   s t e a m   t u r b i n e   103  w h i c h   i s   d e s i g n e d   f o r   t h e   s a m e  

o p e r a t i n g   t e m p e r a t u r e ,   p r e s s u r e   and  s t e a m   t h r o u g h p u t   as  t h e  

t u r b i n e   3  shown  in   F i g u r e s   3  and  4  and  made  i n   a c c o r d a n c e  

w i t h   t h i s   i n v e n t i o n .   R e f e r e n c e   n u m e r a l s   w i t h   a  100  p r e f i x  

in  t h e   p r i o r   a r t ,   F i g s .   1  and   2  i n d i c a t e   p a r t s   s i m i l a r   t o  

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

in   F i g s .   3  and  4 .  

The  t u r b i n e   3  c o m p r i s e s   a  h o r i z o n t a l l y   s p l i t  

c y l i n d r i c a l   o u t e r   h o u s i n g   or   c a s i n g   5  h e l d   t o g e t h e r   b y  

b o l t s   7,  a  h o r i z o n t a l l y   s p l i t   c y l i n d r i c a l   i n n e r   h o u s i n g   o r  

c a s i n g   9  h e l d   t o g e t h e r   by  b o l t i n g   11  and  d i s p o s e d   w i t h i n  

t h e   o u t e r   c a s i n g   5  and  s u p p o r t e d   f rom  t h e   o u t e r   c a s i n g   5  b y  

s u p p o r t s   13.  D i s p o s e d   p a r t i a l l y   w i t h i n   t h e   i n n e r   c a s i n g   9  

and  p a r t i a l l y   w i t h i n   t h e   o u t e r   c a s i n g   5  i s   a  l o n g i t u d i n a l l y  

s p l i t   b l a d e   r i n g   15  w h i c h   i s   a l s o   h e l d   t o g e t h e r   by  b o l t i n g  
17.  The  b l a d e   r i n g   15  i s   s u p p o r t e d   on  an  arm  19  w h i c h  

e x t e n d s   o u t w a r d l y   to   and  i s   s u p p o r t e d   by  t h e   o u t e r   c a s i n g  
5.  The  b l a d e   r i n g   15  h a s   a  p l u r a l i t y   of   c i r c u m f e r e n t i a l  

g r o o v e s   2 1  w h i c h   r e c e i v e   a n n u l a r   a r r a y s   of   s t a t i o n a r y  
b l a d e s   f o r m i n g   rows  of  s t a t i o n a r y   b l a d e s   2 3 .  

A  r o t o r   25  h a v i n g   a  p l u r a l i t y   of  a n n u l a r   a r r a y s  
of  r o t a t i n g   b l a d e s   f o r m i n g   rows   of  r o t a t i n g   b l a d e s   27  i s  

d i s p o s e d   w i t h i n   t h e   b l a d e   r i n g   15  and  t h e   rows  of   r o t a t i n g  



b l a d e s   27  i n t e r d i g i t a t e   w i t h   t h e   rows   of   s t a t i o n a r y   b l a d e s  

2 3 .  

A  n o z z l e   b l o c k   29  and  n o z z l e   c h a m b e r   31  a r e  

d i s p o s e d   on  one  end  of  t h e   b l a d e   r i n g   15  and  w i t h i n   t h e  

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

d i s p o s e d   w i t h i n   t h e   i n n e r   c a s i n g   5  i s   a  dummy  r i n g   30  w h i c h  

c o o p e r a t e s   w i t h   an  i n t e g r a l   b a l a n c e   d i s c   35  on  t h e   r o t o r   t o  

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

r o t a t i n g   b l a d e s   and  r o t o r .  

S u p p o r t i n g   t he   b l a d e   r i n g   1 5  f r o m   t h e   o u t e r  

c a s i n g   5  r a t h e r   t h a n   f rom  t h e   i n n e r   c a s i n g ,   a d v a n t a g e o u s l y  

i n c r e a s e s   t h e   r e s i s t i n g   momentum  a c t i n g   on  t he   b l a d e   r i n g  

t h u s   r e d u c i n g   t he   s t r e s s e s ;   s u p p o r t   i s   moved  to  a  l o w e r  

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

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

c a s i n g   o v e r a l l   d i a m e t e r ,   w a l l   t h i c k n e s s   and  b o l t i n g   r e -  

q u i r e m e n t s ;   and  r e d u c e s   i n n e r   c a s i n g   s u p p o r t   s i z e   a s  

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

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

f a c t u r i n g   and  h a n d l i n g .  



.  1.  A  s t e a m   t u r b i n e   c o m p r i s i n g   an  o u t e r   h o r i z o n -  

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

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

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

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

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

to  and   a r e   s u p p o r t e d   by  t h e   o u t e r   c a s i n g ,   so  t h a t   b o t h   t h e  

i n n e r   and   o u t e r   c a s i n g s   can   be  made  s m a l l e r   in   d i a m e t e r   a n d  

t h i n n e r .  

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

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

form  rows   of  s t a t i o n a r y   b l a d e s .  

3.  A  s t e a m   t u r b i n e   as  c l a i m e d   in   c l a i m   1  or   2  

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

w i t h i n   t h e   i n n e r   c a s i n g .  

4.  A  s t e a m   t u r b i n e   as  c l a i m e d   in   any  one  o f  

c l a i m s   1  to   3  i n c l u d i n g   a  r o t o r   h a v i n g   a  p l u r a l i t y   of   r o w s  

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

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

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

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

5.  A  s t e a m   t u r b i n e   as  c l a i m e d   in   any  one  o f  

c l a i m s   1  to   4  and  w h e r e i n   a  dummy  r i n g   i s   d i s p o s e d   w i t h i n  

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



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

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

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

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

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

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