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@  Scroll-type  compressor. 

  A  scroll-type  compressor  having  improved  tip  seal  ele- 
ments  (9)  at  the  ends  of  scrolls  (1,  2)  of  the  compressor. 
Grooves  (5)  are  formed  in  the  ends  of  the  stationary  and  or- 
biting  scrolls  (1,  2)  of  the  compressor  opposite  the  ends  of 
the  scrolls'  end  plates  (11,  12).  Tip  seal  elements  (9)  made 
of  an  expandable  material  and  which  are  capable  of  being 
inflated  preferably  in  response  to  a  pressure  difference  be- 
tween  a  high  pressure  side  of  the  compression  chamber  of 
the  compressor  and  the  low  pressure  side  thereof,  are  dis- 
posed  along  the  grooves  (5).  In  one  embodiment  the  tip  seal 
elements  take  the  form  of  a  hollow  tube  (9)  having  one  end 
closed  and  the  other  end  in  communication  with  the  high 
pressure  side.  In  another  embodiment,  the  tip  seal  ele- 
ments  are  tubes  in  which  a  fluid  such  as  a  coolant  is  sealed. 
In  still  another  embodiment,  the  tip  seal  elements  take  the 
form  of  a  thin  resilient  strip  sealed  to  the  end  surfaces  of  the 
grooves  except  for  an  innermost  end  portion,  which  is  in 
fluid  communication  with  the  high  pressure  side  of  the  com- 
pression  chamber. 



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   a  s c r o l l - t y p e  

c o m p r e s s o r .  

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

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

of   o p e r a t i o n   of  a  c o n v e n t i o n a l   s c r o l l - t y p e   c o m p r e s s o r   w i l l  

be  d i s c u s s e d   b r i e f l y .  

F i g s .   lA  to   1D  i l l u s t r a t e   t h e   o p e r a t i n g   p r i n c i p l e s  

of   a  s c r o l l - t y p e   c o m p r e s s o r .   In  F i g s .   lA  to   1D,  a  

s t a t i o n a r y   s c r o l l   1  h a v i n g   t he   s h a p e   of  a  s p i r a l   e x t e n d i n g   a  

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

s t a t i o n a r i l y   m o u n t e d .   The  t e r m   " s p i r a l "   as  u s e d   h e r e i n  

r e f e r s   to   an  i n v o l u t e   of  a  c i r c l e ,   an  a r c   of  a  c i r c l e ,   o r  

t h e   l i k e .   An  o r b i t i n g   s c r o l l   2,  w h i c h   may  be  t h e   c o m p l e m e n t  

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

s t a t i o n a r y   s c r o l l   1.  The  s c r o l l   2  is   made  to   o r b i t   w i t h  

r e s p e c t   to  t h e  s t a t i o n a r y   s c r o l l   1,  t h a t   i s ,   t o  m o v e   in  a  

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

t h e   s t a t i o n a r y   s c r o l l   1,  by  a  s u i t a b l e   d r i v e   m e c h a n i s m   ( n o t  

s h o w n ) .   R e l a t i v e   p o s i t i o n s   of  t he   s c r o l l s   1  and  2  a t   0 ° ,  

9 0 ° ,   180°   and  270°  of  t h e   360°  c y c l e   of  t h e   o r b i t i n g   s c r o l l  



2  a r e   shown   in  F i g s .   lA  to   1D,  r e s p e c t i v e l y .  

A  p l u r a l i t y   of   c o m p r e s s i o n   c h a m b e r s   4  a r e   f o r m e d  

b e t w e e n   t h e   s c r o l l s   1  and  2.  E a c h   of   t h e   c o m p r e s s i o n  

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

c o n t i n u o u s l y   r e d u c e d   when  t h e   o r b i t i n g   s c r o l l   2  o r b i t s   w i t h  

r e s p e c t   to   t h e   s t a t i o n a r y   s c r o l l   1.  The  c o n t e n t s   of   t h e  

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

p r e s s u r e ,   i s   d i s c h a r g e d   t h r o u g h   a  d i s c h a r g e   p o r t   3 .  

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

s t a t i o n a r y   s c r o l l   1  and  an  i n n e r m o s t   f i x e d   p o i n t   @'  on  t h e  

o r b i t i n g   s c r o l l   2,  t h a t   i s ,   t h e   c r a n k   r a d i u s   of   t h e   o r b i t i n g  

s c r o l l   2,  i s   m a i n t a i n e d   c o n s t a n t   d u r i n g   t h e   o r b i t a l   m o v e m e n t  

t h e r e o f ,   and  c a n   be  r e p r e s e n t e d   b y :  

w h e r e   P  i s   t h e   d i s t a n c e   b e t w e e n   a d j a c e n t   s u r f a c e s   of  t h e  

s c r o l l s   ( w h i c h   c o r r e s p o n d s   to   t h e   p i t c h   t h e r e o f )   and  t  i s  

t h e   t h i c k n e s s   o f   t h e   s c r o l l s .  

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

h a s   b e e n   known  t h a t   when  t h e   p r e s s u r e   in  t h e   c o m p r e s s i o n  

c h a m b e r   4  g r a d u a l l y   i n c r e a s e s   w i t h   t h e   m o v e m e n t   t h e r e o f   f r o m  

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

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

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

t h e   s c r o l l s   and  t h e   t o p - e d g e   o f   t h e  o t h e r   s c r o l l   to   t h e   l o w  



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

t h e   c o m p r e s s o r   to  be  c o n s i d e r a b l y   l o w e r e d .   T h e r e f o r e ,   i t   i s  

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

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

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

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

U . S .   P a t e n t   3 , 9 9 4 , 6 3 6   d i s c l o s e s   t h e   use   of  a  t i p  

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

Such   a  s e a l   e l e m e n t   i s   i l l u s t r a t e d   s c h e m a t i c a l l y   in  F i g s .   2 

and  3.  In  t h e   c a s e   of   F i g .   2,  w h i c h   i l l u s t r a t e s   t h e  

r e l a t i o n s h i p   of  t h e   t i p   s e a l   e l e m e n t   6  to  t h e  s c r o l l s ,   h e r e ,  

t h e   o r b i t i n g   s c r o l l ,   t h e   t i p   s e a l   e l e m e n t   6  i s   d i s p o s e d   in  a  

t i p   s e a l   g r o o v e   5  f o r m e d   in  t h e   t o p   e d g e   of  t h e   s c r o l l .   T h e  

t i p   s e a l   e l e m e n t   6,  w h i c h   is   p r e p a r e d   by  c u r l i n g   a  

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

f u n c t i o n s   to  s e a l   t h e   a x i a l   gap   b e t w e e n   end  p l a t e   11  of  t h e  

s t a t i o n a r y   s c r o l l   1  and  the   e d g e   of   t he   o r b i t i n g   s c r o l l   2 

and  t h e   a x i a l   gap   b e t w e e n   t he   end  p l a t e   12  of  t h e   o r b i t i n g  

s c r o l l   2  and  t h e   e d g e   of  t h e   s t a t i o n a r y   s c r o l l   1.  B a c k u p  

s p r i n g s   7   f u n c t i o n  t o  p u s h   the  -   t i p   s e a l  e l e m e n t s   6  a g a i n s t  

t h e   end  p l a t e s   to   s e a l   t h e   s c r o l l s   t h e r e a g a i n s t .  

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

in  F i g .   3,  t h e   b a c k u p   s p r i n g s   7  a r e   n e c e s s a r y   to   p r o v i d e  

s u f f i c i e n t   s e a l i n g   by  t h e   t i p   s e a l   e l e m e n t s   6.  The  use   o f  



such  s p r i n g s ,   however,  is  cumbersome,  they  are  d i f f i c u l t   to  a s s e m b l e ,  

and  r e l a t i v e l y   deep  grooves  must  be  formed  in  the  ends  of  the  s c r o l l s   t o  

r e c e i v e   such  s p r i n g s .   F u r t h e r ,   s ince   l eakage   of  p r e s s u r i z e d   f l u i d   f r o m  

the  h igh   p r e s s u r e   s ide   ray  s t i l l   occur  through  the  wa l l s   of  the  g r o o v e s  

to  the  low  p r e s s u r e   s ide ,   the  secondary  s e a l i n g   e f f e c t   is  i n s u f f i c i e n t .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   a  s c r o l l - t y p e  

compresso r   which  does  not   s u f f e r   the  d i s a d v a n t a g e s   i n h e r e n t   to  the  c o n -  

v e n t i o n a l   s c r o l l - t y p e   compressor   having  s o l i d   t i p   sea l   e l e m e n t s .  

Accord ing   to  the  i n v e n t i o n   t h e r e   is  p rov ided   a  s c r o l l - t p y e  

compressor   compr i s i ng   a  s t a t i o n a r y   s c r o l l   having  one  end  a t t a c h e d   to  a  

f i r s t   end  p l a t e ;   and  o r b i t i n g   s c r o l l   i n t e r l e a v e d   wi th   sa id   s t a t i o n a r y  

s c r o l l   and  having  one  end  a t t a c h e d   to  a  second  end  p l a t e ,   each  of  s a i d  

s c r o l l s   hav ing   formed  in  an  end  su r f ace   t h e r e o f   o p p o s i t e   sa id   one  e n d s  

a  t i p   sea l   groove  e x t e n d i n g   along  the  s c r o l l .  

P r e f e r a b l y ,   in  edge  p o r t i o n s   of  the  s c r o l l s   of  the  s c r o l l -  

type  compressor   t i p   sea l   e lements   are  p rov ided   which  a re   made  of  a n  

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

p r e s s u r e   on  the  high  p r e s s u r e   s ide  of  the  compress ion   chamber  of  t h e  

compressor   to  sea l   the  a x i a l   gaps  between  the  s t a t i o n a r y   s c r o l l   and  t h e  

o r b i t i n g   s c r o l l .  

The  t i p   sea l   e lement   i n v e n t i o n   may  take  the  form  of  e i t h e r  

an  e l a s t i c   hol low  tube  having  one  end  c lo sed   and  which  is  f i t t e d   in  t h e  

t i p   s ea l   groove,   or  a  r e s i l i e n t   s t r i p   cove r ing   the  groove  excep t   for   a n  

inne rmos t   end  t h e r e o f ,   with  the  open  end  of  the  ho l low  tube  or  the  o p e n  

end  of  the  groove  be ing   in  f l u i d   communication  wi th   the  high  p r e s s u r e  

s ide   of  the  compress ion   chamber  so  t h a t   i t   is   i n f l a t e d   by  the  p r e s s u r e   o f  

the  high  p r e s s u r e   s i d e .  



For  a  b e t t e r   u n d e r s t a n d i n g   of  the  i n v e n t i o n ,   and  to  show  how  the  same 

may  be  c a r r i e d   in to   e f f e c t ,   r e f e r e n c e   w i l l   now  be  made  by  way  of  e x a m p l e ,  

to  the  accompanying  drawings,   in  w h i c h :  

F i g s .   lA  t o  I D   i l l u s t r a t e   t he   o p e r a t i n g   p r i n c i p l e s  

of  a  s c r o l l - t y p e   c o m p r e s s o r ;  

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

f i t t e d   in  a  t i p   s e a l   g r o o v e   of  a  s c r o l l   of  t he   c o m p r e s s o r ;  

F i g .   3  is  a  c r o s s - s e c t i o n a l   v i e w   of  a  s c r o l l  

h a v i n g   a  c o n v e n t i o n a l   t i p   s e a l   e l e m e n t ;  

F i g s .  4 A   to  4C  show  a  p r e f e r r e d   e m b o d i m e n t   of  a  

t i p  s e a l   e l e m e n t   f o r   use   in   a  c o m 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   and   in  t h e   fo rm  of  a  c l o s e d   h o l l o w   t u b e ,   in  a  s i d e   v i e w ,  

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

F i g .   5  shows  a  c r o s s   s e c t i o n   of  a  c o m p r e s s o r  

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

u n i n f l a t e d   s t a t e ;  

F i g .   6  shows  a  c r o s s   s e c t i o n   of  t he   i n t e r l e a v e d  

s c r o l l s   in  wh ich   the   t i p   s e a l   e l e m e n t   of  t he   o r b i t i n g   s c r o l l  

member  has   been   i n f l a t e d ;  

F i g .   7  shows  a  c r o s s   s e c t i o n   of  t he   i n t e r l e a v e d  

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

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

F i g .   8  i s   v i e w   s i m i l a r   t o  F i g .   2   s h o w i n g  s t i l l  

a n o t h e r   e m b o d i m e n t   of  a  c o m 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 ;  



F i g .   9  i s   a  p e r s p e c t i v e   v i e w   of  t h e   o r b i t i n g  

s c r o l l   w i t h   a  t i p   s e a l   e l e m e n t   in  p l a c e ;  

F i g .   10  s h o w s  a   c r o s s   s e c t i o n   of   t h e   i n t e r l e a v e d  

s c r o l l s   w i t h   t h e   t i p   s e a l   e l e m e n t  o f   F i g .   9  in  a n  u n i n f l a t e d  

s t a t e ;   a n d  

F i g .   11  i s   a  v i e w   s i m i l a r   to   F i g .   10  s h o w i n g   t h e  

t i p   s e a l   in  t h e   i n f l a t e d   s t a t e .  

R e f e r r i n g   now  t o  F i g s .  4 A   to  4C,  a  t i p   s e a l  

e l e m e n t   9  of   a  f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n   t a k e s   t h e  

f o r m   of   a  h o l l o w   t u b e   h a v i n g   a  c e n t e r   h o l e   15.   An  end  13  o f  

t h e   t i p   s e a l   e l e m e n t   9,  w h i c h   i s   in   f l u i d   c o m m u n i c a t i o n   w i t h  

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

w h i l e   t h e   o t h e r   end  14 ,   w h i c h   i s   d i s p o s e d   on  t h e   l o w  

p r e s s u r e   s i d e ,   i s   c l o s e d ,   as  shown  in  F i g .   4A.  The  c r o s s  

s e c t i o n   of   t h e   t i p   s e a l   e l e m e n t   9  i s   c i r c u l a r   as  shown  i n  

F i g .   4 B .  

The  t i p   s e a l   e l e m e n t   9  i s   f o r m e d   by  c u r l i n g   a  

s t r a i g h t   h o l l o w   t u b e   as  shown  in  F i g .   4C  so  t h a t   i t   can   b e  

r e c e i v e d  i n   t h e  t i p  s e a l  g r o o v e s  5  f o r m e d  i n  t h e  e d g e   o f   t h e  

s c r o l l s   1  and  2.  T i p   s e a l   e l e m e n t s   9  a r e   f i t t e d   in  t h e   t i p  

s e a l   g r o o v e s   5  w i t h   t h e   o p e n   e n d s   13  t h e r e o f   a t   t h e  

i n n e r m o s t   e n d s   of   t h e   t i p   s e a l   g r o o v e s   5  s u c h   t h a t   t h e   o p e n  

e n d s   13  c o m m u n i c a t e   w i t h   t h e   h i g h   p r e s s u r e   s i d e   of  t h e  



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

5  shows   in  c r o s s   s e c t i o n   t i p   s e a l   e l e m e n t s   9  f i t t e d   in  t h e  

r e s p e c t i v e   t i p   s e a l   g r o o v e s   5 .  

S i n c e  t h e  o p e n   end  13  o f  e a c h  t i p o  s e a l   e l e m e n t   9 

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

c h a m b e r   when  t h e   c o m p r e s s o r   is   in  o p e r a t i o n ,   t h e   i n t e r i o r   1 5  

of   t h e   t i p   s e a l   e l e m e n t   9  is   a t   a  h i g h e r   p r e s s u r e   t h a n   t h e  

e x t e r i o r   t h e r e o f ,   and  h e n c e   t h e   t i p   s e a l   e l e m e n t   9  i s  

i n f l a t e d   to  s e a l   t h e   a x i a l   gap  b e t w e e n   t h e   edge   of  t h e  

s c r o l l s   and  t h e   a d j a c e n t   end  p l a t e s   as  shown  in  F i g .   6.  T h e  

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

be  t h e   s e a l i n g   e f f e c t .  

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

s e c t i o n a l   s h a p e   of  t h e   t u b e - t y p e   t i p   s e a l   9  i s   c i r c u l a r ,   i t  

is   p o s s i b l e   to   e m p l o y   a  t u b e - t y p e   t i p   s e a l   9'  h a v i n g   a  

r e c t a n g u l a r   c r o s s   s e c t i o n   as  shown  in  F i g .   7.  A n y  

c o n v e n i e n t   c o n f i g u r a t i o n   c an   be  e m p l o y e d   so  l o n g   as  t h e  

o u t s i d e   w a l l   of  t h e   e l e m e n t   c an   i n t i m a t e l y   c o n t a c t   t h e   w a l l s  

of  t h e   g r o o v e   and  a b u t t i n g   end  p l a t e .   F u r t h e r ,   t h e   c r o s s -  

s e c t i o n a l   s h a p e   of  t h e   i n t e r i o r   1 5  o f   t h e  t u b e   may  b e  a n y  

d e s i r e d   p r a c t i c a l   s h a p e .  

In  t h e   d e s c r i b e d   e m b o d i m e n t s ,   t h e  t u b e - t y p e   t i p  

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

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



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

to  i n f l a t e   i t .   A l t e r n a t i v e l y ,   i t   i s   p o s s i b l e   to  f i l l   t h e  

i n t e r i o r   w i t h   a  f l u i d   s u c h   as  a  c o o l a n t   to   f o rm  a  f l u i d -  

t i g h t   s e a l .   In  t h e   l a t t e r  c a s e ,   t h e  c o o l a n t - p r e s s u r e   i n   t h e  

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

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

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

a b o v e .  

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

l e a k a g e   o f  g a s   a l o n g   t h e   g r o o v e   w a l l s .  

F i g .   8  shows   a n o t h e r   e m b o d i m e n t   o f   t h e   p r e s e n t  

i n v e n t i o n .  T h i s   e m b o d i m e n t   d i f f e r s   f r o m -   t h e   p r e v i o u s  

e m b o d i m e n t s   in  t h a t   t h e   g r o o v e s   f o r m e d   in  t h e   edge   of  t h e  

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

In  F i g .   8,  t h e   s c r o l l ,   in  t h i s   c a s e ,   t h e   o r b i t i n g  

s c r o l l   2,  h a s   t h e   same  c o n f i g u r a t i o n   as  t h a t   shown  in  F i g .  

2.  I n s t e a d   of   one   end  of   t h e   t u b e   9  b e i n g   c l o s e d ,   a  t h i n  

s t r i p   19  in   c o n v o l u t e d   f o r m   c o r r e s p o n d i n g   to   t h e   g r o o v e   5  i n  

t h e  s c r o l l  2  i s  u s e d   a s -   t h e   t i p   s e a l   e l e m e n t .   The  t h i n  

p l a t e   19  h a s   a  w i d t h   l a r g e r   t h a n   t h e   w i d t h   of   t h e   g r o o v e   5 

and  a  l e n g t h   s l i g h t l y   s h o r t e r   t h a n   t h e   l e n g t h   of   t h e   g r o o v e  

5.  The  p l a t e   19  i s   f i x e d l y   s e c u r e d   to  t h e  e d g e  o f   t h e  

s c r o l l   2  so  t h a t   i t   c o m p l e t e l y   c o v e r s   t h e   g r o o v e   5  e x c e p t  



f o r   t h e   i n n e r   end  of  t he   g r o o v e   5  as  shown  in  F i g .   9 .  

F i g .   10  shows   a  c r o s s - s e c t i o n a l   v i e w   of   t h e  

o r b i t i n g   s c r o l l   2  and  t h e   s t a t i o n a r y   s c r o l l   1,  s p e c i f i c a l l y  

s h o w i n g  t h e  a r r a n g e m e n t   of  t h e   s t r i p - t y p e   t i p   s e a l   member   19  

on  t h e   g r o o v e   5  of  t h e   o r b i t i n g   s c r o l l   2.  In  F i g .   10 ,   t h e .  

s t r i p - t y p e   s e a l   member  19  i s   a t t a c h e d   to   t h e   end  s u r f a c e   o f  

t h e   s c r o l l   2  by  an  a d h e s i v e   or  t h e   l i k e   16  so  t h a t   t h e  

g r o o v e   5  is   c l o s e d   t h e r e b y   a i r - t i g h t l y   e x c e p t   f o r   t h e   i n n e r  

end  p o r t i o n ,   t h a t   i s ,   t h e   h i g h   p r e s s u r e   s i d e   end  - - p o r t i o n  

t h e r e o f .  

When  the  compressor   is  in  o p e r a t i o n   wi th   the  o r b i t i n g   s c r o l l  

d r i ven   by  a  s u i t a b l e   d r i ve   mechanism,  the  p r e s s u r e   in  the  d i s c h a r g e   c h a m b e r  

connec t ed   to  the  d i s c h a r g e   p o r t   3  i n c r e a s e s ,   and  the  i n c r e a s e d   p r e s s u r e   i s  

i n t r o d u c e d   t h rough   the  open  end  of  the  groove  t h e r e i n t o .   T h e r e f o r e ,   the   t i p  

s e a l   member   9  is   i n f l a t e d ,   p u s h i n g   i t   u p w a r d l y   as  shown   i n  

F i g .   11 ,   to   c o n t a c t   t h e   end  p l a t e   11  of   t h e   s t a t i o n a r y  

s c r o l l   1  to   t h e r e b y   p r o v i d e   t h e   same  s e a l i n g   e f f e c t   as  t h a t  

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

In  t h i s   e m b o d i m e n t ,   i t   is  p o s s i b l e   to  c o v e r   t h e  

g r o o v e  5  w i t h .   t h e   t i p  s e a l   e l e m e n t   1 9  c o m p l e t e l y   and  to  f o r m  

a  s m a l l   h o l e   in  t h e   s e a l   e l e m e n t   19  a t   t h e   p o s i t i o n  

c o r r e s p o n d i n g   to  t h e   i n n e r m o s t   p o r t i o n   of  t h e   g r o o v e   5.  T h e  

s t r i p - t y p e   t i p   s e a l   e l e m e n t   19  s h o u l d   be  as  t h i n   as  p o s s i b l e  

and  p r e f e r a b l y   be  made  of  m e t a l   or  s y n t h e t i c   r e s i n .  



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

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

i n - t h e   end  s u r f a c e s   of   t h e   s t a t i o n a r y   and  o r b i t i n g   s c r o l l s .  

The  t i p   s e a l   e l e m e n t s   a r e   i n f l a t e d   by  t h e   h i g h e r   p r e s s u r e  

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

p o r t i o n   of   t h e   g r o o v e s   to  s e a l   t h e   r a d i a l   g a p s .   T h a t   i s ,  

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

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

c o m p r e s s i o n   c h a m b e r   of   t h e   s c r o l l - t y p e   c o m p r e s s o r   and  t h e  

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

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

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

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

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

s c r o l l .   T h u s ,   t h e   i n v e n t i o n   i s   much  s i m p l e r   in  s t r u c t u r e  

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

t h e   p r e s e n t   i n v e n t i o n   d o e s   n o t   r e q u i r e   any  e l e m e n t s   w h i c h  

n e e d   h i g h   p r e c i s i o n   m a c h i n i n g   or  e l e m e n t s   s u c h   as  b a c k u p  

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

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

a t   a  low  c o s t .   F u r t h e 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 ,  

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

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

t h e   e f f i c i e n c y   of  t h e   c o m p r e s s o r .  



1.  A  s c r o l l - t y p e   c o m p r e s s o r   c o m p r i s i n g   a  

s t a t i o n a r y   s c r o l l   (1)  h a v i n g   one  end  a t t a c h e d   to   a  f i r s t  

end   p l a t e   ( 1 1 ) ;   and   o r b i t i n g   s c r o l l   (2)  i n t e r l e a v e d   w i t h  

s a i d   s t a t i o n a r y   s c r o l l  ( 1 )   and  h a v i n g   one  end   a t t a c h e d   t o  

a  s e c o n d   end   p l a t e   ( 1 2 ) ,   e a c h   of  s a i d   s c r o l l s   (1,  2)  h a v i n g  

f o r m e d   in  an  end   s u r f a c e   t h e r e o f   o p p o s i t e   s a i d   one  e n d s   a  

t i p   s e a l   g r o o v e   (5)  e x t e n d i n g   a l o n g   t h e   s c r o l l ;  

c h a r a c t e r i z e d   by  two  t i p   s e a l   m e a n s   (9;  9 ' ;   19)  a r r a n g e d  

a l o n g   r e s p e c t i v e   g r o o v e s   (5)  and  b e i n g   c a p a b l e   of   b e i n g  

e x p a n d e d   to   s e a l   a x i a l   g a p s   b e t w e e n   s a i d   end   s u r f a c e s   o f  

s a i d   s c r o l l s   (1,   2)  and   r e s p e c t i v e   o n e s   of  s a i d   end   p l a t e s  

(11 ,   12)  t h e r e b y   to   p r e v e n t   r a d i a l   f l u i d   l e a k a g e .  

2.  A  c o m p r e s s 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 z e d   in   t h a t   s a i d   s e a l   means   (9;  9 ' ;   19)  a r e  

c a p a b l e   of  b e i n g   i n f l a t e d   by  p r e s s u r e   d i f f e r e n c e   b e t w e e n   a  

h i g h   p r e s s u r e   s i d e   and   a  low  p r e s s u r e   s i d e   of  s a i d   c o m p r e s s i o n  

c h a m b e r .  

3.  A  c o m p r e s s o r   a c c o r d i n g   to   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   s e a l   m e a n s   (9;  9 ' ;   19)  a r e   d i s p o s e d  

in  r e s p e c t i v e   g r o o v e s .  

4.  A  c o m p r e s s o r   as  c l a i m e d   in  c l a i m   3 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   s a i d   t i p   s e a l   m e a n s   c o m p r i s e s   a  

h o l l o w   t u b e   (9;  9 ' )   of   an  e l a s t i c   m a t e r i a l .  



5.  A  c o m p r e s s o r   as  c l a i m e d   in   c l a i m   4 ,  

c h a r a c t e r i z e d   in   t h a t   one   end   of  s a i d   h o l l o w   t u b e   (9;  9 ' )  

on  s a i d   low  p r e s s u r e   s i d e   of   s a i d   c o m p r e s s o r   i s   c l o s e d   a n d  

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

h i g h   p r e s s u r e   s i d e .  

6.  A  c o m p r e s s o r   as  c l a i m e d   in   c l a i m   4  or   5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   h o l l o w   t u b e   (9;  9 ' )   i s   c i r c u l a r  

in   c r o s s   s e c t i o n .  

7 .   A  c o m p r e s s o r   as  c l a i m e d   in   c l a i m   4  or   5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   h o l l o w   t u b e   (9;   9 ' )   i s   r e c t a n g u l a r  

in   c r o s s   s e c t i o n .  

8.  A  c o m p r e s s o r   as  c l a i m e d   in   c l a i m   2 ,  

c h a r a c t e r i z e d   in   t h a t   e a c h   s a i d   t i p   s e a l   m e a n s   c o m p r i s e s   a  

t h i n   r e s i l i e n t   s t r i p   ( 1 9 ' )   s e a l e d   t o   s a i d   end   s u r f a c e   a l o n g  

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

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

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

s a i d   t i p   s e a l   g r o o v e s   and   a r e   f i l l e d   w i t h   a  f l u i d ,   e . g .   a  

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

t e m p e r a t u r e   i n c r e a s e .  
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