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©  Slide  valve  type  compressor. 
  A  slide  valve  type  screw  compresser  having  a  slide  valve 
(31)  with  a  surface  of  chevron  shape  in  section  consisting  of 
a  couple  of  arcuately  curved  surfaces  forming  part  of  the 
inner  wall  surfaces  of  a  rotor  chamber  (8)  accommodating  a 
pair  of  intermeshed  male  and  female  screws  (6,  5)  the  slide 
valve  (31)  being  slidable  in  the  axial  direction  of  the  rotors 
for  comminicating  the  rotor  chamber  with  a  suction  port  (11) 
through  an  opening  with  an  adjustably  variable  area  for  vol- 
umetric  control  of  the  compressor,  characterized  in  that:  the 
slide  valve  (31)  is  retractably  protruded  into  a  suction  casing 
at  a  fore  end  on  the  side  of  the  suction  port  and  has  the 
opposite  outer  corner  portions  of  the  curved  surfaces  cut  off 
at  a  predetermined  angle  with  the  longitudinal  axis  thereof 
to  provide  a  substantially  triangular  section  with  a  forwardly 
reduced  width  at  the  protruded  fore  end. 



As  i l l u s t r a t e d   in   F i g u r e s   1  and  2,  a  s c r e w  

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

f e m a l e   s c r e w   r o t o r s   5  and  6  ( h e r e i n a f t e r   r e f e r r e d   t o  

s i m p l y   as  " r o t o r s "   f o r   b r e v i t y )   w h i c h   a r e   r o t a t a b l e   i n  

m e s h e d   s t a t e   w i t h i n   a  c o m p r e s s i o n   c h a m b e r   8  in  a  c a s i n g  

7.  One  end  f a c e   of  t h e   c o m p r e s s i o n   c h a m b e r   8  i s   p a r t l y  

cu t   away  at   a  p o s i t i o n   c o r r e s p o n d i n g   to  t o o t h   g r o o v e s   o f  

t h e   r o t o r s   5  and  6  to   p r o v i d e   an  o p e n i n g   10  (an  a x i a l   p o r t )  

in  c o m m u n i c a t i o n   w i t h  a   s u c t i o n   p o r t   11  t h r o u g h   a - s u c t i o n  

c a s i n g   7a.  The  o t h e r   end  f a c e   i s   s i m i l a r l y   p r o v i d e d  

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

f o r   c o m m u n i c a t i o n   w i t h   a  d i s c h a r g e   p o r t   12.  F u r t h e r ,  

p r o v i d e d   b e n e a t h   t h e   c o m p r e s s i o n   c h a m b e r   8,  p a r t l y   i n  

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

in  c o m m u n i c a t i o n   w i t h   t h e   s u c t i o n   p o r t   11,  r e c e i v i n g   t h e r e i n  

a  s l i d e   v a l v e   32  ( o f   a  l e n g t h   L1)  s l i d a b l y   in  t h e   a x i a l  

d i r e c t i o n   of  the   r o t o r s .   The  s l i d e   v a l v e   31  i s   p r o v i d e d  

w i t h   c u r v e d   s u r f a c e s   e a c h   of   an  a r c u a t e   s h a p e  i n   s e c t i o n  



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

compression chamber  8,  and   i t s   f o r w a r d   m o v e m e n t   i s   l i m i t e d   b y  

a  f i x e d  v a l v e   31a  w h i c h   i s   l o c a t e d   i n   a  f o r w a r d   p o s i t i o n .  

In  t h i s   s o r t   of   s c r e w   c o m p r e s s o r ,   a  gas   w h i c h  

i s   s u c k e d   i n   t h r o u g h   t h e   s u c t i o n   p o r t   11  i s   c l o s e d   a n d  

c o m p r e s s e d   in   t h e   c h a m b e r   8  b e t w e e n   t h e   r o t o r s   5  a n d  

6  and   t h e   c a s i n g   7,  and  t h e n   s e n t   t o w a r d   t h e   d i s c h a r g e  

p o r t   12,  w h i l e   t h e   s l i d e   v a l v e   31  i s   r e t r a c t a b l e   to   o p e n  

a  r a d i a l   p o r t   13  of   a  v a r i a b l e   a r e a   i n   t h e   w a l l   of   t h e  

compression chamber  8  f o r   c o m m u n i c a t i n g   t h e   compression  c h a m b e r   8 

w i t h   t h e  s u c t i o n   p o r t   11,  p e r m i t t i n g   v o l u m e t r i c   c o n t r o l  

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

r o t o r s   5  and  6 .  

H o w e v e r ,   as  shown  in   FIGURES  3  and   4,  t h e  

c o n v e n t i o n a l   s l i d e   v a l v e   31  i s   h a s   t h e   end   f a c e   33  on  t h e  

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

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

t h a t   i t   ha s   b e e n  d i f f i c u l t   to   p r e c l u d e   an  a b r u p t   a n d  

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

( h e r e i n a f t e r   r e f e r r e d   to   s i m p l y   as  " s u c t i o n   v o l u m e "   f o r  

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

p o r t   13  i s   o p e n e d   l i t t l e   by  l i t t l e   i n   t h e   i n i t i a l   s t a g e   o f  

a  v o l u m e t r i c   c o n t r o l .  



Now,  t he   a b o v e - m e n t i o n e d   d i s c o n t i n u o u s   v a r i a t i o n s  

a r e   e x p l a i n e d   more  p a r t i c u l a r l y   w i t h   r e f e r e n c e   to  FIGURES 

5  and  6  w h i c h   show  a t   (a)  to   (f)   s e q u e n t i a l   p h a s e s   of  t h e  

r o t a t i o n   of  t h e   r o t o r s .  

More  s p e c i f i c a l l y ,   FIGURE  5  shows  a t   (a)  to   ( f )  

v a r y i n g   c o n d i t i o n s   a t   t h e   end  of   the compression chamber  on  t h e  

s i d e   of  t h e   s u c t i o n   p o r t   11  in   r e l a t i o n  w i t h   r o t a t i o n   o f  

t h e   r o t o r s .   As  the   o p e r a t i o n   p r o c e e d s   f rom  p h a s e   (a)  t o  

( f ) ,   t h e   r o t o r s   5  and  6  a r e   r o t a t e d   s u c c e s s i v e l y   in   t h e  

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

14  w h i c h   i s   i n d i c a t e d   by  a  h a t c h e d   a r e a .   In  t h i s  

i n s t a n c e ,   t h e   c l o s e d   s p a c e   14  i s   t h e   one  w h i c h   i s   f o r m e d  

when  t h e   a f o r e - m e n t i o n e d   r a d i a l   p o r t   13  i s   i n   c l o s e d  

s t a t e   (so  t h a t   t h e   l a t t e r   d o e s   n o t   a p p e a r   in   FIGURE  5 ) ,  

and ,   f o r   s i m p l i f i c a t i o n   o f   e x p l a n a t i o n ,   t h e r e   iy   shown  a  

c a s e   w h e r e   t h e   w i d t h   w  of   a  l o w e r   p r o j e c t i o n   18  w h i c h   f o r m s  

t h e   o p e n i n g   10  in   t h e   end   f a c e   17  or   w h i c h   c l o s e s   t h e   e n d s  

of  t h e   s c r e w   r o o t   ends   of   t h e   r o t o r s   5  and  6  i s   e q u a l   t o  

t h e   w i d t h   w  of  t h e   c u r v e d   s u r f a c e s   2  of   t h e   s l i d e   v a l v e  

31  ( s e e   FIG.   2 ) .  

Shown  a t   (a)  to   (f)  of   FIGURE  6  a r e   d e v e l o p e d  

v i e w s   of   s e c t i o n s   t a k e n   a l o n g   l i n e   X-X  of  FIGURE  5,  w h i c h  

c o r r e s p o n d   to   p h a s e s   (a)  to   (f)  of   FIGURE  5.  As  s h o w n  

t h e r e ,   an  end  f a c e   33  of   t h e   s l i d e   v a l v e   31  i s   p o s i t i o n e d  



on  t h e   s i d e   of  t h e   s u c t i o n   p o r t   11  and  o u t s i d e   t h e   compression 

c h a m b e r   8,  c l o s i n g   t h e   r a d i a l   p o r t   13  w i t h   t h e   c u r v e d  

s u r f a c e s   2.  ( T h e r e f o r e ,   t h e   r a d i a l   p o r t   13  d o e s   n o t  

a p p e a r   in   FIGURE  6 . )   The  h a t c h e d   a r e a s   in   FIGURE  6 

i n d i c a t e   a  c l o s e d   s p a c e   14  c o r r e s p o n d i n g   to   t h e   h a t c h e d  

a r e a s   in   FIGURE  5,  w h i c h   i s   g r a d u a l l y   s h i f t e d   u p w a r d  

f rom  p h a s e   (a)  to   (f)  of   FIGURE  6.  On  t h e   o t h e r   h a n d ,  

t h e   c l o s e d   s p a c e   14  r e a c h e s   an  end  f a c e   19  on  t h e   d i s -  

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

w h i l e   t h e   end  f a c e   19  i s   r o t a t e d   t h r o u g h   a  p r e d e t e r m i n e d  

a n g l e ,   so  t h a t   t h e   v o l u m e   of   t h e   c l o s e d   s p a c e   1 4  i s  

r e d u c e d   to   c o m p r e s s   t h e   gas   g r a d u a l l y   f r o m   p h a s e   ( a )  

(f)   of   FIGURE  6 .  

R e f e r r i n g   to   FIGURE  7,  t h e   s l i d e   v a l v e   31  

i s   shown  in   a  p o s i t i o n   w h i c h   i s   s l i g h t l y   moved   f rom  t h a t  

of   FIGURE  6  w i t h   i t s   end   f a c e   31  l o c a t e d   a  l i t t l e   c l o s e r  

t o   t h e   d i s c h a r g i n g   s i d e   ( t h e   u p p e r   s i d e   i n   t h e   f i g u r e )  

t h a n   t h e   end  f a c e   17  of   t h e   compression  c h a m b e r   8,  w i t h   t h e  

r a d i a l   p o r t   13  in   a  s l i g h t l y   o p e n e d  s t a t e ,   i l l u s t r a t i n g  

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

p h a s e   (a)  to   (f)  c o r r e s p o n d i n g   to  t h e   p h a s e s   shown  i n  

FIGURE  6.  In  t h i s   c a s e ,   a  p o r t i o n   c o r r e s p o n d i n g   to   t h e  

c l o s e d   s p a c e   14  i s   in   c o m m u n i c a t e s   w i t h   t h e   s u c t i o n   p o r t  

11  t h r o u g h   t h e   r a d i a l   p o r t   13  as  i n d i c a t e d   by  a  d o t t e d  



a r e a   in   p h a s e s   (a)  to   (d)  of  FIGURE  7,  so  t h a t   i t   i s  

o n l y   in  and  a f t e r   p h a s e   (e)  t h a t   a  c l o s e d   s p a c e   15  i s  

f o r m e d   as  i n d i c a t e d   by  an  h a t c h e d   a r e a .   N a m e l y ,   t h e  

l o w e r m o s t   p o i n t   M  (a  c l o s i n g   p o i n t )   of  a  V - s h a p e d  

h a t c h e d   a r e a ,   a t   w h i c h   t h e   m a l e - a n d   f e m a l e   r o t o r s   5  a n d  

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

a c r o s s   t h e   end  f a c e   17  of   t he   compression  c h a m b e r   8  and  i t   i s  

o n l y   when  t h e   c l o s i n g   p o i n t   M  r e a c h e s   t h e   end  f a c e   33  o f  

t h e   s l i d e   v a l v e   31  t h a t   a  c l o s e d   s p a c e   15  i s   f o r m e d .  

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

to   t h e   c l o s e d   s p a c e   14  in   p h a s e   (a)  in   t h e   p o s i t i o n   o f  

FIGURE  6  and  to   t h e   c l o s e d   s p a c e   15  in   p h a s e   (e)  i n   t h e  

p o s i t i o n   of  FIGURE  7.  T h u s ,   t h e   s u c t i o n   v o l u m e   i s  

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

v o l u m e   in   p h a s e   (a)   of  FIGURE  6  to   t h e   v o l u m e   i n   p h a s e  

(e)  of   FIGURE 7   (same  as  t h a t   of  t h e   c l o s e d   s p a c e   i n   p h a s e  

le)   of   FIGURE  6)  upon  o p e n i n g   t h e   r a d i a l   p o r t   13  o n l y   i n  

a  s l i g h t   d e g r e e .   Even  i f   t h e   r a d i a l   p o r t   1 3  i s   f u r t h e r  

m i n i m i z e d ,   t h e   r e s u l t   i s   t h a t   t he   p o s i t i o n   of   t h e   l o w e r -  

mos t   p o i n t   M  comes  n e a r e r   to   t h e   end  f a c e   17  b u t   t h e  

c l o s e d   s p a c e   15  i s   n o t   y e t   f o r m e d   i n   p h a s e   (d)  o f  

FIGURE  7  and  i s   f o r m e d   a l s o   in   p h a s e   (e)  of  t h e   s a m e  

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

v a r i e d   d i s c o n t i n u o u s l y   f rom  t h e   s t a t e   in   p h a s e   (a)  o f  

FIGURE  6 .  



I f   t h e   r a d i a l   p o r t   13  i s   w i d e n e d   by  s h i f t i n g  t h e  

s l i d e   v a l v e   31  t o w a r d   t h e   d i s c h a r g e   e n d ,   t h e   p o s i t i o n   o f  

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

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

c o n t i n u o u s l y .  

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

s u c t i o n   v o l u m e   i s   v a r i e d   as  i n d i c a t e d   by  c u r v e   I I   o f  

FIGURE  8,  i n   w h i c h   t h e   h o r i z o n t a l   a x i s   r e p r e s e n t s   a  

d i s t a n c e   t  of   d i s p l a c e m e n t   of   t h e  s l i d e   v a l v e   3 1 ,  

n a m e l y ,   t h e   d i s t a n c e   b e t w e e n   t h e   end  f a c e s   17  and  33  i n  

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

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

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

s t a t e   shown  in   FIGURES  5  and  6  ( a   s t a t e   i n   w h i c h   t h e   r a d i a l  

p o r t   13  i s   c l o s e d . )  

As  s e e n   t h e r e f r o m ,   c u r v e   I I   c o n s i s t s   of   a  

v e r t i c a l   p o r t i o n   AB  and  an  i n c l i n e d   p o r t i o n   BC.  T h e  

p o i n t   A  r e p r e s e n t s   a  s t a t e  i n   w h i c h   t h e   end   f a c e s   17  a n d  

38  a r e   l o c a t e d   in   t h e   same  p l a n e   ( d i s t a n c e   of   d i s p l a c e m e n t  

l  =  0)  w i t h   t h e   r a d i a l   p o r t   13  c l o s e d ,   t h e   p o i n t   B 

r e p r e s e n t s   a  s t a t e   in   w h i c h   o p e n i n g   of  t h e   r a d i a l   p o r t   1 3  

has   j u s t   b e e n   i n i t i a t e d   o r   when  t h e   d i s t a n c e   i n   p h a s e  

(e)  of   FIGURE  7  i s   i n f i n i t e s i m a l ,   and  t h e   p o i n t   C 

r e p r e s e n t s   a  s t a t e   i n   w h i c h   t h e   r a d i a l l y   p o r t   13  h a s  



b e e n   f u r t h e r   w i d e n e d   c o n t i n u e d l y .   T h u s ,   upon  o p e n i n g  

t h e   r a d i a l   p o r t   13,  t h e   c u r v e   I I   i s   v a r i e d   d i s c o n -  

t i n u o u s l y   f rom  p o i n t   A  to   B .  

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

gas   w h i c h   i s   r e l a t i v e l y   l a r g e   in   w e i g h t   l i k e   a i r   shows  a n  

i n f e r i o r   r e s p o n s e   to   t h e   v a r i a t i o n   due  to   a  g r e a t e r  

f r i c t i o n   r e s i s t a n c e ,   so  t h a t   an  a p p a r e n t   s u c t i o n   v o l u m e  

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

s l i d e   v a l v e   31  as  i n d i c a t e d   by  c u r v e   I I I   ( b r o k e n   l i n e )  

in   FIGURE  8.  N a m e l y ,   a c t u a l l y   t h e   s u c t i o n   v o l u m e   can  b e  

. c o n t r o l l e d   f rom  t h e   m a x i m u m  v a l u e   by  g r a d u a l l y   s h i f t i n g  

t h e   s l i d e   v a l v e   3 1 .  

H o w e v e r ,   i n   a  c a s e   w h e r e   a  l i g h t   gas   l i k e  

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

gas   has   a  low  f r i c t i o n a l   r e s i s t a n c e   and  shows   a  q u i c k  

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

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

t i n u o u s l y   as  i n d i c a t e d   by  c u r v e   I I .   C o n s e q u e n t l y ,   i t  

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

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

i n   t h e   i n i t i a l   s t a t e   of   t h e   c o n t r o l .  



SUMMARY  OF  THE  INVENTION 

W i t h   t h e   f o r e g o i n g   in  v i e w ,   t h e   p r e s e n t  

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

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

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

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

c o n t r o l   no  m a t t e r   w h e t h e r   or   n o t   a  c o m p r e s s i n g   gas   i s   a  

l i g h t   g a s .  

I t   i s   a  more   p a r t i c u l a r   o b j e c t . o f   t h e   p r e s e n t  

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

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

c o r n e r   p o r t i o n s   of   i t s   u p p e r   c u r v e d   s u r f a c e s   a t   a  p r e d e t e r -  

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

v o l u m e .  

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 ,   t h e r e   i s  

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

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

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

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

of  i n t e r m e s h e d   m a l e   a n d  f e m a l e  s c r e w s ,   t h e   s l i d e   v a l v e  

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

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

t h r o u g h   an  o p e n i n g   w i t h   an  a d j u s t a b l y   v a r i a b l e   a r e a   f o r  



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

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

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

of   t h e   s u c t i o n   p o r t   and  has   t h e   o p p o s i t e   o u t e r   c o r n e r   p o r -  

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

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

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

w i d t h   a t   t h e   p r o t r u d e d   f o r e   e n d .  

The  above   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

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

by  way  o f   e x a m p l e   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n -  

t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  t he   a c c o m p a n y i n g   d r a w i n g s :  

FIGURE  1  i s   a  v e r t i c a l   s e c t i o n   of   a  c o n v e n -  

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

FIGURE  2  i s   a  s e c t i o n a l   v i ew   t a k e n   on  l i n e  

I - I   of  FIGURE  1 ;  

FIGURES  3  and  4  a r e   a  p l a n   v i e w   and  a  f r o n t   v i e w  

of   a  c o n v e n t i o n a l   s l i d e   v a l v e ;  



FIGURE  5  i s   a  d i a g r a m m a t i c   i l l u s t r a t i o n  

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

( f ) ,   s e e n   f rom  an  end  on  t h e   s u c t i o n   s i d e   of  t h e   s c r e w  

c o m p r e s s o r ;  

FIGURES  6 ( a )   to   6 ( f )   a r e   d e v e l o p e d   s e c t i o n a l  

v i e w s   t a k e n   on  l i n e   X-X  of  FIGURE  5  ( i n   w h i c h   t h e   l i n e  

of   s e c t i o n   i s   i n d i c a t e d   i n   FIGURE  5 ( a )   a l o n e ) ;  

FIGURE  7  i s   an  i l l u s t r a t i o n   s i m i l a r   to   FIGURE 

6  b u t   s h o w i n g   t h e   c o n v e n t i o n a l   s l i d e   v a l v e   in   a  s h i f t e d  

p o s i t i o n ;  

FIGURE  8  i s   a  g r a p h   s h o w i n g   v a r i a t i o n s   i n  

s u c t i o n   v o l u m e ;  

FIGURES  9  a n d   10  a r e   a  p l a n   v i e w   and  a  f r o n t  

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

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 ;  

FIGURE  11  i s   a  v e r t i c a l   s e c t i o n   of  t h e   s l i d e  

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

i n v e n t i o n ;   , 

FIGURES  1 2 ( a )   to   1 2 ( f )   a r e   v i e w s   s i m i l a r   t o  

FIGURES  6 ( a )   t o   6 ( f )   b u t   s h o w i n g   t h e   r o t a t i o n a l   p o s i t i o n s  

i n   t h e   s c r e w   c o m p p r e s s o r   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

FIGURES  1 3 ( a )   to   1 3 ( c )   a r e   d e v e l o p e d   s e c t i o n a l  

v i e w s   t a k e n   on  l i n e   X-X  m e n t i o n e d   a b o v e ,   s h o w i n g   t h e  

e x t e n t   of  o p e n i n g   of   t h e   r a d i a l   p o r t   i n   r e l a t i o n   w i t h   t h e  



p o s i t i o n   of  t h e   s l i d e   v a l v e ;  

FIGURES  14  to   25  a r e   f r a g m e n t a r y   p l a n   and  f r o n t  

v i e w s   of  s l i d e   v a l v e s   of   m o d i f i e d   c o n s t r u c t i o n s ;   a n d  

FIGURE  26  i s   a  v i ew   s i m i l a r   to   FIGURE  1 3  b u t  

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

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to   FIGURES  9  and  10,  t h e r e   i s   s h o w n  

a  s c r e w   c o m p r e s s o r   s l i d e   v a l v e   1  ( w i t h   a  l e n g t h   L2)  

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 ,   w h i c h   i s   s u b s t a n t i a l l y  

same  as  t h e   s l i d e   v a l v e   31  of  FIGURES  3  and  4  i n  

c o n s t r u c t i o n   e x c e p t   f o r   i t s   s h a p e   of  t h e   end   f a c e   33  o n  

t h e   s u c t i o n   s i d e .  

More  p a r t i c u l a r l y ,   t h e   s l i d e   v a l v e   1  i s   p r o -  

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

of   a r c u a t e l y   c u r v e d   s u r f a c e s   2  f o r m e d   on  o p p o s i t e   s i d e s  

of   an  a p e x   26,  w h i c h   c o n s t i t u t e   p a r t   of   t h e   w a l l   of  t h e  

compression  c h a m b e r   8  as  s t a t e d   h e r e i n b e f o r e ,   and  has   end  f a c e s  

3  on  t h e   s u c t i o n   s i d e   s h a p e d   s u c h   t h a t   t h e   l i n e s   o f  

i n t e r s e c t i o n   4  w i t h   t h e   c u r v e d   s u r f a c e s   2  a r e   i n c l i n e d   i n  

t h e   d i r e c t i o n   of   s c r e w   t h r e a d s   of   r o t o r s   5  and  6.  T h e  

s l i d e   v a l v e   1  i s   r e c e i v e d   in   a  s u c t i o n   c a s i n g   7a  w h i c h  

i s   p r o v i d e d   w i t h   a  s t o p p e r   23  to   p e r m i t   t h e   v a l v e   e n d  

on  t h e   s u c t i o n   s i d e   (o r   t he   f o r e   end  of   t h e   v a l v e )   t o  



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

FIGURE  11  s h o w s   a  s c r e w   c o m p r e s s o r   i n c o r p o r a t i n g  

t h e   s l i d e   v a l v e   a c c o r d i n g   to   t he   i n v e n t i o n ,   w h i c h   i s  s a m e  

in   c o n s t r u c t i o n   w i t h   t h e   s c r e w   c o m p r e s s o r   of   FIGURES  1 

and  2  e x c e p t   t h a t   t h e   s l i d e   v a l v e   1  and  s t o p p e r   23  a r e  

e m p l o y e d   in   p l a c e   of   t h e   s l i d e   v a l v e   31  and   f i x e d   v a l v e  

31a ,   r e s p e c t i v e l y .   The  c o m p o n e n t   p a r t s   w h i c h   a r e  

common  to   t h e   e x a m p l e   shown  i n   FIGURES  1  and   2  a r e  

d e s i g n a t e d   by  common  r e f e r e n c e   n u m e r a l s ,   and   t h e i r  

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

F u r t h e r ,   t h e   r e f e r e n c e   n u m e r a l   of  t h e   s l i d e   v a l v e   1  i s  

i n d i c a t e d   in   b r a c k e t s   i n   FIGURE  2  s o   t h a t   t h e   l a t t e r   c a n  

s e r v e   a l s o   as  a  s i d e   v i e w   of   t h e   c o m p r e s s o r   o f   FIGURE  1 1 .  

Now,  v a r i a t i o n s   i n   s u c t i o n   v o l u m e   w h i c h   a r e  

c a u s e d   by  s h i f t s   o f   t h e   s l i d e   v a l v e   1  a r e   e x p l a i n e d   by  w a y  

of   p h a s e s   (a)  to  (f)  shown  i n   FIGURE  1 2 .  

As  d e s c r i b e d   h e r e i n b e f o r e ,   t h e   l i n e s   of   i n t e r -  

s e c t i o n   4  a r e   i n c l i n e d   i n   t h e   d i r e c t i o n   o f   s c r e w ' t h r e a d s  

of   r o t o r s   5  and  6,  so  t h a t   e a c h   i n t e r s e c t i n g   l i n e   4  i s  

d i s p o s e d   p a r a l l e l   w i t h   a  l i n e   22  of   a  s c r e w   t h r e a d   ( w h i c h  

comes  o u t  i n   a  s t r a i g h t   l i n e   in   a  d e v e l o p e d   v i e w . )  

C o n s e q u e n t l y ,   as  t h e   s l i d e   v a l v e   1  i s   g r a d u a l l y   s h i f t e d  

u p w a r d   in   FIGURE  12,   a  r a d i a l   p o r t   13  i s   o p e n e d   on  t h e  

o p p o s i t e   s i d e s   of  t h e   s l i d e   v a l v e   1  i n   a  m a n n e r   s i m i l a r  



to  t he   r o t o r ,   g r o o v e s   w h i c h   a r e   m o v i n g   t o w a r d   the   c e n t e r  

( in   t h e   d i r e c t i o n s   of  a r r o w s   V)  on  t h e   end  f a c e   1 7 .  

Shown  in   FIGURES  1 3 ( a )   to   1 3 ( c )   i s   an  e x a m p l e  

of   t he   v a r y i n g   c o n d i t i o n   of  t h e   r a d i a l   p o r t   13,  w h i c h   i s  

o b s e r v e d ,   f o r   i n s t a n c e ,   when  t h e   s l i d e   v a l v e   1  a l o n e   i s  

moved  u p w a r d   in   t h e   s t a t e   of  FIGURE  1 2 ( c ) .   As  c l e a r  

t h e r e f r o m ,   t h e   r a d i a l   p o r t   13  i s   in   f u l l y   c l o s e d   s t a t e   a n d  

d o e s   n o t   a p p e a r   in   FIGURE  1 3 ( a ) ,   b u t   i t   i s   g r a d u a l l y  

w i d e n e d   f rom  FIGURE  13 (b )   to   1 3 ( c ) .   C o n s e q u e n t l y ,   t h e  

c l o s e d   s p a c e   16  of   FIGURES  1 3 ( a )   and  1 3 ( b )   i s   u n c o v e r e d  

in   FIGURE  1 3 ( c ) ,   r e s u m i n g   a  s t a t e   p r i o r   to   c l o s i n g .  

T h e r e f o r e ,   i n   F I G U R E S - 1 2 ( A )   to   1 2 ( f )   w h i c h  

show  t h e   r a d i a l   p o r t   13  i n   t h e   i n i t i a l   s t a g e s   of  t h e  

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

c l o s e d   s p a c e   14  of  FIGURES  5  and  6  i s   i n d i c a t e d   by  a  

d o t t e d   a r e a   21  in   FIGURE  1 2 ( a ) .   T h i s   a r e a   21  i s   i n  

c o m m u n i c a t i o n   w i t h   t h e   s u c t i o n   p o r t   11  t h r o u g h   r a d i a l  

p o r t s   13,   and  n o t   y e t   c l o s e s   in   a  g a s .   H o w e v e r ,   i n  

p h a s e s   (b)  to   ( f ) ,   a  c l o s e d   s p a c e   16  w h i c h   e x t e n d s   t o w a r d  

t h e   c e n t e r   i s   f o r m e d   b e y o n d   t h e   r a d i a l   p o r t s   13  a s  

i n d i c a t e d   by  h a t c h i n g .  

The  v o l u m e   of   t h e   c l o s e d   s p a c e   1 6  ( o r   t h e  

s u c t i o n   vo lume)   in   p h a s e   (b)  of   FIGURE  12  a t   t h e   i n i t i a l  

c l o s i n g   p o i n t   can  be  a d j u s t e d   to   a p p r o a c h   t he   v o l u m e   o f  



t h e   c l o s e d   s p a c e   14  i n   p h a s e   (a)  of  FIGURES  5  a n d   6  ( t h e  

maximum  s u c t i o n   v o l u m e )   by  m i n i m i s i n g   t h e   r a d i a l   p o r t s  

13.   T h a t   i s   to   s a y ,   as  t h e   s l i d e   v a l v e   1  i s   s h i f t e d  

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

o p e n   t h e   r a d i a l   p o r t s   13,   t h e   s u c t i o n   v o l u m e   i s   c o n t i n u o u s l y  

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

( t h e   v a l u e   i n   p h a s e   (a)  of   FIGURES  5  a n d   6 ) .  

The  v a r i a t i o n s   i n   s u c t i o n  v o l u m e   i n   t h e   c a s e  

of   t h e   s l i d e   v a l v e   1  a r e   p l o t t e d   by  c u r v e   IV  i n   t h e   g r a p h  

of   FIGURE  8,  f rom  w h i c h   i t   w i l l   be  s e e n   t h a t   t h e   s u c t i o n  

v o l u m e   i s   r e d u c e d   f rom  t h e   p o i n t   A  s m o o t h l y   and   l i n e a r l y  

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

s l i d e   v a l v e   1.  In  t h i s   g r a p h ,   l  =  0  means   a  p o s i t i o n   o f  

t h e   s l i d e   v a l v e   1  i m m e d i a t e l y   b e f o r e   o p e n i n g   t h e   r a d i a l  

p o r t s   1 3 .  

A l t h o u g h   t h e   w i d t h  w   of  t h e   c u r v e d   s u r f a c e   2 

of   t h e   s l i d e   v a l v e   1  i s   shown  and   d e s c r i b e d   as  b e i n g   e q u a l  

to   t h e   w i d t h   W  of  t h e   l o w e r   p r o j e c t i o n  1 8   on  t h e   end  f a c e  

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

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

i n   a  c a s e   w h e r e   w  >  W  e x c e p t   f o r   a  c h a n g e   i n   t h e   i n i t i a l  

p o s i t i o n   of   t h e   s l i d e   v a l v e   1  f o r   t h e   v o l u m e t r i c   c o n t r o l .  

On  t h e   c o n t r a r y ,   in   a  c a s e   w h e r e   w  <  W,  t h e r e   o c c u r s   a  

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



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

d i s c o n t i n u o u s   v a r i a t i o n   f rom  p o i n t   A  to   B  of  FIGURE  8 .  

F u r t h e r ,   t h e   f o r e   end  p o r t i o n   as  a  who le   of  t h e  

s l i d e   v a l v e   1  i s   s h a p e d   in  an  i n c l i n e d   form  in  t he   f o r e -  

g o i n g   e m b o d i m e n t   w i t h   t h e   l i n e s  o f   i n t e r s e c t i o n   4  of  t h e  

end  f a c e   3  d i s p o s e d   in   t h e   d i r e c t i o n   of   s c r e w   t h r e a d s  

of  t h e   r o t o r s   5  and  6.  H o w e v e r ,   i f   d e s i r e d ,   t h e   c o r n e r  

p o r t i o n s   of  c u r v e d   s u r f a c e s   2  on  t h e   s i d e   of  t h e   s u c t i o n  

p o r t   may  be  p a r t l y   c u t   o f f ,   or  t h e   i n t e r s e c t i n g   l i n e s   4  

may  be  d i s p o s e d   in   t h e   same  d i r e c t i o n   a t   an  a n g l e   d i f f e r e n t  

f rom  t h e   l e a d   a n g l e   of   t h e   s c r e w   t h r e a d s   of  t h e   r o t o r s .  

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

t i o n   o c c u r s   t o   t h e   s u c t i o n   v o l u m e .  

The  c u t t i n g   a n g l e  a   of  t h e   end   f a c e   3  of  t h e  

s l i d e   v a l v e   1  i s   d e t e r m i n e d   d e p e n d i n g   upon   t h e   c o n t r o l l a -  

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

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

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

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

p a r t i c u l a r l y   i n   FIGURE  2 6 .  

The  end  f a c e s   3  of  t h e   s l i d e   v a l v e   1  w h i c h   a r e  

i n c l i n e d   as  a  w h o l e   in   t h e   d i r e c t i o n   of   t h e   s c r e w   t h r e a d s .  

of  t h e   r o t o r s   5  and  6  in   t h e   f o r e g o i n g   e m b o d i m e n t   may  b e  

f o r m e d   in   o t h e r   s h a p e s   as  e x e m p l i f i e d   in   FIGURE  14  a n d  



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

g o i n g   e m b o d i m e n t   a r e   d e s i g n a t e d   by  common  r e f e r e n c e  

n u m e r a l s .  

In  a  m o d i f i c a t i o n   shown  in   FIGURES  14  and  1 5 ,  

t h e   s l i d e   v a l v e   lA  h a s   i n t e r s e c t i n g   l i n e s   4  common  to  t h e  

a b o v e - d e s c r i b e d   v a l v e   body   1  b u t   i t   i s   p r o v i d e d   w i t h   e n d  

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

l i n e s   4  w i t h   a  s u i t a b l e   g r a d i e n t   t o  p r e s e n t   s u b s t a n t i a l l y  

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

c u t   end  f a c e s .  

R e f e r r i n g   t o   FIGURES  16  and   17,  t h e r e   i s   s h o w n  

a  m o d i f i c a t i o n   w h e r e i n   t h e   s l i d e   v a l v e   1B  has   i n t e r s e c t i n g  

l i n e s   4  common  to   t h e   s l i d e   v a l v e   1  b u t   i t   i s   p r o v i d e d  

w i t h   v e r t i c a l l y   c u t   end   f a c e s   3  w h i c h   a r e   t e r m i n a t e d   a t  

a  h a l f w a y   l e v e l   to   t h e   b o t t o m   s i d e   of   t h e   v a l v e   b o d y .  

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 ,   t h e   a p e x   26  of  t h e  

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

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

p o r t i o n s   27,  so  t h a t   t h e   s h a p e   o f   t h e   f o r e   e x t e n s i o n  

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

in   t h e   d r a w i n g )   of   t h e   end   f a c e s   3  i s   d e t e r m i n e d   a c c o r d i n g  

to   t h e   s h a p e   of   t h e   s u c t i o n   c a s i n g   7a  or   t h e   k i n d   of  t h e .  

gas   to   be  h a n d l e d .  



A c c o r d i n g l y ,   t h e   f r o n t   p o r t i o n   o f   t h e   f o r e  

e x t e n s i o n   28  may  h a v e   t h e   same  s e c t i o n a l   s h a p e   as  t h e   b o d y  

of  t h e   s l i d e   v a l v e   1B  ( e x c e p t   i t s   c u t   p o r t i o n s )   as  s e e n   i n  

a  m o d i f i c a t i o n   shown  in   FIGURES  1 8 - a n d   19.  In   t h i s   c a s e ,  

a  g r o o v e   29  of  s u b s t a n t i a l l y   V - s h a p e   i s   cu t   on  t h e   u p p e r  

s i d e   of  t h e   body   of  a  s l i d e   v a l v e   1C  of  a  l e n g t h   s l i g h t l y  

g r e a t e r   t h a n   t h e   l e n g t h   L2  i n d i c a t e d   in   FIGURE  11,  a n d ,  

as  shown  in   FIGURES  18  and  19,  t h e   s l i d e   v a l v e   1C  i s  

p r o v i d e d   w i t h   c u r v e d   s u r f a c e s   2  same  as  t h o s e   on  t h e   s l i d e  

v a l v e   1  a n d ,   i n t e g r a l l y   on  t h e   f r o n t   s i d e   of  t h e   V - c u t  

g r o o v e   29,  a  f o r e   e x t e n s i o n   28  w h i c h   has   t h e   s a m e  

s e c t i o n a l   s h a p e   as  t h e   body   of   t h e   s l i d e   v a l v e   1C  a s  

i n d i c a t e d   i n   p h a n t o m .   In   FIGURES  18  and  19,  i n   o r d e r   t o  

d i s t i n g u i s h   t h e   c u r v e s   s u r f a c e s   2  f rom  t h e   f o r e   e x t e n s i o n  

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

t i v e l y .  

R e f e r r i n g   to   FIGURES  20  and  21,  t h e r e   i s   shown  a  

f u r t h e r   m o d i f i c a t i o n   e m p l o y i n g   a  s l i d e   v a l v e   1D  w h i c h  

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

t he   o u t e r   e d g e   p o r t i o n s   of   t h e   end  f a c e s   3 .  

Shown  in   FIGURES  22  to   25  a r e   s l i d e   v a l v e s   l E  

1F  w h i c h   have   t h e   i n t e r s e c t i n g   l i n e s   4  f o r m e d   i n   a  z i g -  .  

zag  f a s h i o n e d   and  i n c l i n e d   as  a  w h o l e   in   t he   d i r e c t i o n  

of  t h e   s c r e w   t h r e a d s .  



A l t h o u g h   t h e   end  f a c e s   3,  more   p a r t i c u l a r l y ,   t h e  

i n t e r s e c t i n g   l i n e s   4  a r e   i n c l i n e d   to   c o n f o r m   w i t h   t h e  

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

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

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

26  of  t h e   c u r v e d   s u r f a c e s   2  i s   l o c a t e d   c l o s e r   to   t h e  

s u c t i o n   end   o f   t h e   r o t o r   c h a m b e r   t h a n   t h e   o u t e r   c o r n e r  

p o r t i o n s   27.   In  a  c a s e   w h e r e   t h e   a n g l e   of   i n c l i n a t i o n   d o e s  

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

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

v o l u m e   as  m e n t i o n e d   h e r e i n b e f o r e   in   c o n n e c t i o n   w i t h   t h e  

r e l a t i o n s h i p   b e t w e e n   w i d t h s  w   and   W. 

F u r t h e r ,   t h e   c u r v e d   s u r f a c e s   2  a r e   n o t  

n e c e s s a r i l y   r e q u i r e d   to   be  d i s p o s e d   s y m m e t r i c a l l y   on  t h e  

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

v a l v e   1  (or   any  of   t h e   s l i d e   v a l v e s   lA  to   1 F ) .   When  t h e  

s l i d e   v a l v e   1  i s   l o c a t e d   e c c e n t r i c a l l y   r e l a t i v e   to   t h e  

compression  c h a m b e r   8,  t h e   a p e x   26  i s   p o s i t i o n e d   o f f   t h e   c e n t e r  

a x i s   of   t h e   compression chamber. 

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

s l i d e   v a l v e   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   has   o u t e r  

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

when  a p p l i e d   to   a  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r ,   i t  

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



a  m a n n e r   as  to  open   a  r a d i a l   p o r t   a t   or   in  t h e   v i c i n i t y  

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

b r o a d e n i n g   the   r a d i a l   p o r t   in   t he   d i r e c t i o n   in   w h i c h   t h e  

c l o s e d   s p a c e d   is   moved   by  r o t a t i o n   of  r o t o r s .  

C o n s e q u e n t l y ,   upon  s h i f t i n g   t h e  s l i d e   v a l v e   in   an  i n c r e a s -  

i n g   d e g r e e ,   t h e   s u c t i o n   v o l u m e   of  t h e   c o m p r e s s o r   can  b e  

c o n t i n u o u s l y   r e d u c e d   c o r r e s p o n d i n g l y .   T h u s ,   t h e  

p r e s e n t   i n v e n t i o n   makes   i t   p o s s i b l e  t o   p e r f o r m   a  s m o o t h  

and  c o n t i n u o u s   v o l u m e t r i c   c o n t r o l   f rom  an  i n i t i a l   s t a g e  

e v e n   when  t h e   c o m p r e s s i n g   gas  i s   a  l i g h t   gas   l i k e   h y d r o g e n  

and  h e l i u m   g a s e s .  

A l t h o u g h   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   i n  

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

o t h e r   f o r m s   of   t h e   i n v e n t i o n   may  be  r e a d i l y   a d a p t e d   w i t h i n  

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



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

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

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

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

of  i n t e r m e s h e d   ma le   and   f e m a l e   screws rotors said  s l i d e   v a l v e  

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

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

t h r o u g h   an  o p e n i n g   w i t h   an  a d j u s t a b l y   v a r i a b l e   a r e a   f o r  

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

t h a t :  

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

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

p o r t   and   has   t h e   o p p o s i t e   o u t e r   c o r n e r   p o r t i o n s   o f   s a i d  

c u r v e d   s u r f a c e s   c u t   o f f   a t   s a i d   f o r e   end  t h e r e o f   a t   a  

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

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

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

2.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   a s  

s e t   f o r t h   in   c l a i m   1,  w h e r e i n   an  a p p e x   end  of  s a i d  

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

t h a n   o u t e r   c o r n e r   p o r t i o n s   t h e r e o f .  



3.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   as  s e t  

f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   o p p o s i t e   c o r n e r   p o r t i o n s  

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

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

4.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   a s  

s e t   f o r t h   in  c l a i m   1,  w h e r e i n   s a i d   o p p o s i t e   c o r n e r  

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

c u t   o f f   a l o n g   a  z i g - z a g   l i n e .  

5.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   a s  

s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   o p p o s i t e   c o r n e r  

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

c u t   to   a  l e v e l   h a l f w a y   of  t h e   t h i c k n e s s   of  s a i d   s l i d e  

v a l v e .  

6.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   a s  

s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   s l i d e   v a l v e   i s  

p r o v i d e d   w i t h   a  f o r e   e x t e n s i o n   on  t h e   f r o n t   s i d e   o f  

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

7.  A  s l i d e   v a l v e   t y p e   s c r e w   c o m p r e s s o r   a s  

s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   s u c t i o n   c a s i n g   i s  

p r o v i d e d   w i t h   a  s t o p p e r   member   t h e r e b y   to   s t o p   d i s p l a c e -  

ment   of   s a i d   s l i d e   v a l v e   when  s a i d   t r i a n g u l a r   s e c t i o n   i s  

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