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©  Roots-type  rotary  positive-displacement  compressor. 
  In  a  Roots-type  rotary  positive-displacement  compressor 
(10)  comprising  two  contra-rotating  rotors  (12,  14)  with 
shafts  (16,  189  carrying  at  one  end  two  gear  wheels  (38,  40) 
which  are  meshed  with  each  other  and  rendered  rigid  for 
rotation  with  the  respective  shafts  by  axial  friction-clamping 
means,  a  central  axial  tie  rod  (48)  is  inserted  through  the 
rotor  (12)  with  which  the  drive  member  (42)  for  the 
compressor  is  associated  and  its  shaft  (16).  This  tie  rod  (48) 
has  screw-threaded  ends  (48a,  48b)  onto  which  are  screwed 
respective  clamping  nuts  (52.  54)  by  means  of  which  the 
drive  member  (421  and  the  gear  wheel  (38)  are  clamped  for 
rotation  with  the  rotor  (12). 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  H o o t s - t y p e   r o t a r y  

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

r o t a t i n g   r o t o r s   w i t h   s h a f t s   which  c a r r y   at  one  e n d  

two  g e a r   w h e e l s   meshed   wi th   each  o t h e r   fo r   t r a n s m i t t i n g  

r o t a t i o n   from  one  r o t o r   to  the  o t h e r ,   in  w h i c h   t h e  

s h a f t   of  one  of  the   r o t o r s   c a r r i e s   a  d r i v e   m e m b e r  

fo r   c o u p l i n g   w i t h   d r i v e   means  for   the  c o m p r e s s o r .  

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

i m p r o v e m e n t   ove r   I t a l i a n   P a t e n t   A p p l i c a t i o n   No.  

6 7 5 0 2 - A / 8 2   f i l e d   by  the   same  A p p l i c a n t s   on  15th   A p r i l  

1982  and  l a i d   open  fo r   p u b l i c   i n s p e c t i o n   on  1 2 t h  

O c t o b e r   1983,  in  which   the   gea r   w h e e l s   a r e   r e n d e r e d  

r i g i d   for   r o t a t i o n   w i t h   the  r e s p e c t i v e   s h a f t s   by 

means   of  s i m p l e   a x i a l   f r i c t i o n   - c l a m p i n g   m e a n s .  

In  t h i s   A p p l i c a t i o n ,   t he   a x i a l   c l a m p i n g   means   c o m p r i s e  

l o c k i n g   nu t s   s c r e w e d   o n t o   c o r r e s p o n d i n g   s c r e w - t h r e a d e d  

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

a g a i n s t   the  gea r   w h e e l s .  

With  t h i s   type   of  s o l u t i o n ,   which  makes  t h e   m a n u f a c t u r e  

of  the   c o m p r e s s o r   s i m p l e r   and  more  e c o n o m i c a l   w h i l e  

at   the   same  t ime  a l l o w i n g   the  a c h i e v e m e n t   of  a  m o r e  

p r e c i s e   p h a s i n g   b e t w e e n   the  two  r o t o r s   and  t h e i r  

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

t h e r e   may  a r i s e   the  d i s a d v a n t a g e   t h a t   a  p h a s e   d i s p l a c e -  

ment  o c c u r s   b e t w e e n   the   two  r o t o r s   and  t h e i r   g e a r  

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

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

been  found  t h a t   t h i s   d e p h a s i n g   is  d u e m a i n l y   to  a  b e d d i n g  

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

of  the   nut  s c r e w e d   o n t o   the  s h a f t   of  the   r o t o r   t o  

wh ich   the  d r i v e   member  is  c o n n e c t e d .  



The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n ,   t h e r e f o r e  ,   i s  

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

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

p h a s i n g   of  the  two  r o t o r s   and  t h e i r   gea r   w h e e l s   i n  

a  r e l i a b l e   and  d u r a b l e   m a n n e r .  

In  o r d e r   to  a c h i e v e   t h i s   o b j e c t ,   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  r o t a r y   p o s i t i v e - d i s p l a c e m e n t   c o m p r e s s o r  

of  the  type   d e f i n e d   i n i t i a l l y ,   c h a r a c t e r i s e d   in  t h a t  

the  r o t o r   w i th   wh ich   the   d r i v e   member  is  a s s o c i a t e d  

and  i t s   s h a f t   a r e   f o r m e d   wi th   a  c e n t r a l   a x i a l   t h r o u g h -  

h o l e   in  which   is  i n s e r t e d  a   t i e   rod  wi th   s c r e w - t h r e a d e d  

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

to  c lamp  the   r e s p e c t i v e   gea r   wheel  f c r   r o t a t i o n   w i t h  

the  s h a f t   of  the   r o t o r .  

The  use  of  a  t i e   rod  a l l o w s   the  a c h i e v e m e n t   of  a  h i g h e r  

a x i a l   c l a m p i n g   l o a d   on  the   g e a r   w h e e l ,   wh ich   i s   d u e  

a l s o   to  the   a x i a l   r e s i l i e n t   a c t i o n   of  the   t i e   r o d  

u n d e r   t r a c t i o n   which   a l l o w s   more  s e c u r e   l o c k i n g   o f  

t h i s   g e a r   wheel   to  be  e n s u r e d   in  p r a c t i c e ,   and  h e n c e  

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

A c c o r d i n g   to  t he   i n v e n t i o n ,   the  d r i v e   member  f o r   t h e  

c o m p r e s s o r   is  r e n d e r e d   r i g i d   for   r o t a t i o n   w i t h   t h e  

s h a f t   of  the   r o t o r   by  means  of  the  t i e   r o d .  

T h i s   c h a r a c t e r i s t i c   makes   the  m a n u f a c t u r e   of  t h e  

c o m p r e s s o r   even  s i m p l e r   and  more  e c o n o m i c a l   and  m a k e s  

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

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

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   in  d e t a i l   w i t h  

r e f e r e n c e   to  the   a p p e n d e d   d r a w i n g   which   is   p r o v i d e d  

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

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

to  the  i n v e n t i o n   in  p a r t i a l   a x i a l   s e c t i o n .  



Ir,  the  drawing,   a  R o o t s - t y p e   r o t a r y   p o s i t i v e - d i s p l a c e -  

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

e n g i n e   fo r   m o t o r   v e h i c l e s   is  g e n e r a l l y   i n d i c a t e d   1 0 .  

The  c o m p r e s s o r   10  i n c l u d e s   a  c a s i n g   11  h a v i n g   e x t e r n a l  

f i n s ,   not   shown ,   in  which   t h e r e   a re   r o t a t a b l y   m o u n t e d  

two  d o u b l e - l o b e d   r o t o r s   12,  14  of  known  t y p e ,   t h e  

r e s p e c t i v e   s h a f t s   16 ,18   of  which  a re   s u p p o r t e d   f o r  

r o t a t i o n   by  a  p a i r   of  end  w a l l s   20,  22  a p p l i e d   a n d  

s e a l e d   to  the   o p p o s i t e   ends   of  the  c a s i n g   11.  Two 

r e m o v a b l e   c o v e r s ,   26  and  28  r e s p e c t i v e l y ,   a re   f i t t e d  

to  the  two  s u p p o r t   w a l l s   20,  2 2 .  

The  r o t a t i o n a l   s u p p o r t   of  the  twc  s h a f t s   16,  18 

by  the  end  w a l l s   20,  22  is  a c h i e v e d   by  r e s p e c t i v e  

r o l l i n g   b e a r i n g s   30,  32  wi th   which   l i p p e d   s e a l i n g  

w a s h e r s   34,  36  a re   a s s o c i a t e d .  

Twc  g e a r   w h e e l s   38,  40  h a v i n g   the   same  d i a m e t e r s   a r e  

mounted   on  the   ends   of  the   s h a f t s   16,  1E  n e a r e r   t h e  

end  wa l l   20  and  a re   meshed   w i t h   each  o t h e r .   F u r t h e r -  

more ,   t h i s   end  of  the   s h a f t   16  p a s s e s   t h r o u g h   a n d  

is  s e a l e d   in  t he   c o v e r   2 6 ,  a n d   c a r r i e s   a  t o o t h e d   p u l l e y  

42  for   c o n n e c t i o n   by  means  of  a  t o o t h e d   b e l t   to  a 

d r i v e   member  c o n s t i t u t e d ,   for   e x a m p l e ,   by  the   s h a f t  

of  the   e n g i n e   w i t h   which   the  c o m p r e s s o r   10  is  a s s o c i a t e d  

or  the  t i m i n g   s h a f t   of  t h i s   e n g i n e .  

The  l o c k i n g   of  the  g e a r   w h e e l s   38,  40  for   r o t a t i o n  

wi th   the   r e s p e c t i v e   s h a f t s   16,  18  is  e f f e c t e d   by  m e a n s  
of  s i m p l e   a x i a l   f r i c t i o n - c l a m p i n g .   In  the  ca se   o f  

the  g e a r   40,  t h i s   c l a m p i n g   is  a c h i e v e d   by  means  o f  

a  n u t  4 4   s c r e w e d   d i r e c t l y   on to   a  s c r e w - t h r e a d e d   e n d  

p a r t   18a  of  the   s h a f t   18  and  t i g h t e n e d   f u l l y   a g a i n s t  

the  g e a r   40  w i th   the   i n t e r p o s i t i o n   pf  a  w a s h e r   4 6 .  



The  c o u p l i n g   of  the  g e a r   38  for   r o t a t i o n   w i th   t h e  

s h a f t   16,  h o w e v e r ,   15  a c h i e v e d ,   a c c o r d i n g   tc  t h e  

i n v e n t i o n ,   by  means  of  a  t i e   rod  48  which   p a s s e s   t h r o u g h  

a  c e n t r a l   a x i a l   t h r o u g h - h o l e  5 0   formed  in  the  r o t o r  

12  and  i t s   s h a f t   16.  The  t i e   rod  48  has  s c r e w - t h r e a d e d  

ends   48a,   48b  o n t e  w h i c h   a r e   s c r e w e d   r e s p e c t i v e   c l a m p i n g  

nut.s  52,  54.  The  nut  54,  t h a t   i s ,   the   one  l o c a t e d  

n e a r e r   the   end  wall   22,  is  f u l l y   t i g h t e n e d   a g a i n s t  

the  c o r r e s p o n d i n g   end  of  the   s h a f t   16  w i t h   t h e  

i n t e r p o s i t i o n   of  a  w a s h e r   5 6 .  

The  o t h e r  n u t   52,  tha t   i s ,   the   one  l o c a t e d   n e a r e r  

the   end  wa l l   20,  is  f u l l y   t i g h t e n e d   a g a i n s t   the   o t h e r  

end  of  the   s h a f t   1,  and  a g a i n s t   the   hub  42a  of  t h e  

t o o t h e d   p u l l e y   42.  w i th   t he   i n t e r p o s i t i o n   of  a  w a s h e r  

5 8 .  

The  hub  42a  p a s s e s   t h r o u g h   the   c o v e r   26  and  i t s   i n n e r  

end  b e a r s   f r o n t a l l y   a g a i n s t   the   g e a r   whee l   38  tc  c l a m p  

i t   a x i a l l y   a g a i n s t   the   i n n e r   r i n g   of  the   b e a r i n g   3 0 .  

I t  M i l l   t h u s   be  c l e a r   t h a t   the   t i g h t e n i n g   of  t he   n u t  

52  on  the  end  48a  of  the   t i e   rod  48  c l a m p s   the   p u l l e y  

42  fo r   r o t a t i o n   wi th   the   s h a f t   16  and  at  the   s a m e  

t ime   c l a m p s   the  s h a f t   1 6   f o r  r o t a t i o n  w i t h   the   g e a r  
whee l   38  c l a m p e d   a x i a l l y   b e t w e e n   the  hub  42a  and  t h e  

i n n e r   r i n g   of  the  b e a r i n g   30.  N a t u r a l l y ,   the   v a l u e  

of  the   t o r q u e   a c h i e v e d   by  the   nut   52  (and  the   n u t  

54)  must  be  such  as  t o  e n s u r e   the   n e c e s s a r y   a x i a l  

c l a m p i n g   l o a d   on  the  g e a r   whee l   3 8 .  

The  o p e r a t i o n s   of  p h a s i n g   the   r o t o r s   12,  14  and  t h e i r  

g e a r   w h e e l s   38,  40  d u r i n g   a s s e m b l y   of  the   c o m p r e s s o r  
10  a r e   e f f e c t e c   in  a  m a n n e r   much  the   same  as  t h a t  

d e s c r i b e d   in  I t a l i a n   P a t e n t   A p p l i c a t i o n   No.  6 7 5 0 2 - A / 8 2 ,  

m e n t i o n e d   a b o v e -  



1.  R o o t s - t y p e   r o t a r y   p o s i t i v e - d i s p l a c e m e n t   c o m p r e s s o r  

1 0   c o m p r i s i n g   two  c o n t r a - r o t a t i n g   r o t o r s   ( 1 2 , 1 4 )  

with  s h a f t s   ( 1 6 , 1 8 )   w h i c h  c a r r y   at  one  end  two  g e a r  

w h e e i s   ( 3 8 , 4 0 )   meshed   with,  each   o t h e r   for   t r a n s m i t t i n g  

r o t a t i o n   from  one  r o t o   to  the   o t h e r ,   the  g e a r   w h e e l s  

( 3 8 , 4 0 )   b e i n g   r e n d e r e d   r i g i d   fo r   r o t a t i o n   w i t h   t h e  

r e s p e c t i v e   s h a f t s   ( 1 6 , 1 8 )   by  a x i a l   f r i c t i o n - c l a m p i n g  

means  ( 4 4 , 5 2 , 5 4 )   and  the  s h a f t   (16)  of  one  (12)  o f  

the  r o t o r s   c a r r y i n g   a d r i v e   member  (42)  for   c o u p l i n g  

w i th   d r i v e   means  for  the  c o m p r e s s o r   ( 1 C ) , c h a r a c t e r i s e d  

ir  t h a t   in  the   r o t o r   '12'  w i t h   which   the  d r i v e   m e m b e r  

(42  is  a s s o c i a t e c   and  i t s   r e s p e c t i v e   s h a f t   (16)  a r e  

fo rmed   wi th   a  c e n t r a l   a x i a l   t h r o u g h - h o l e   (50)  in  w h i c h  

is  i n s e r t e d   a  t i e   roc  (48)  w i t h   s c r e w - t h r e a d e d   e n d s  

( 4 8 a , 4 8 b )   on to   which   r e s p e c t i v e   c l a m p i n g   n u t s  

( 5 2 , 5 4 )   a re   s c r e w e d   tc  c l amp   the   r e s p e c t i v e   g e a r   w h e e l  

(38)  fo r   r o t a t i o n   wath  t h e  s h a f t   (16)  of  the   r o t o r  

( 1 2 ) .  

2.  C o m p r e s s o r   a c c o r c i n g   tc  C la im  1,  c h a r a c t e r i s e d  

in  t h a t   the   d r i v e   member  (42)  i s   r e n d e r e d   r i g i d   f o r  

r o t a t i o n   wi th   the  s h a f t   1-6)  of  the   r o t o r   (12)  by- 

means  of  the  t i e   rod  ( 4 2 ) .  



In  o p e r a t i o n ,   the   method   of  c l a m p i n g   the  gear   w h e e l  

38  e n s u r e s   the  c o r r e c t   and  s t a b l e   p h a s i n g   of  t h e  

c o m p r e s s o r   w i t h   t i m e ,   which   is  a l s o   due  to  the  a x i a l  

r e s i l i e n t   a c t i o n   e x e r t e d   by  the  t i e   rod  48  u n d e r  

t r a c t i o n .  

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

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

e m b o d i m e n t s   may  be  v a r i e d   w i d e l y   wi th   r e s p e c t   t o  

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

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