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©  Screw  rotor. 
  In  a  screw  compressor  including  a  female  rotor  and  a 
male  rotor  rotating  while  meshing  with  each  other,  the  rotor 
tooth  form  (8)  of  one  of  the  female  and  male  rotors  meshing 
with  each  other  without  any  clearance  therebetween  in 
normal  temperature  condition  is  used  as  a  basic  tooth  form 
for  obtaining  a  rotor  tooth  form  (9)  produced  by  deformation 
on  account  of  thermal  expansion  during  operation.  The  tooth 
form  thus  obtained  is  used  for  generating  another  rotor  tooth 
form  (10),  and  the  rotor  tooth  form  thus  generated  is  used  to 
obtain  a  rotor  tooth  form  which  is  a  normal  temperature 
version  of the  thermally  deformed  tooth  form,  to  thereby  use 
the  rotor  tooth  form  of  the  normal  temperature  version  for 
the  other  of  the  female  and  male  rotors.  In  deciding  the  rotor 
tooth  form,  the  backlash  of  synchronizing  means  may  also 
'be  taken  into  cinsideration  in  addition  to  the  influences  of 
thermal  expansion. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  s c r e w   r o t o r s   o f  

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

s c r e w   r o t o r s   s u i t a b l e   fo r   use   w i t h   a  dry   t y p e   s c r e w  

c o m p r e s s o r   in  w h i c h   the   r o t o r s   a r e   made  to  r o t a t e   w h i l e  

m e s h i n g   w i t h   e a c h   o t h e r   by  s y n c h r o n i z i n g   m e a n s ,   w i t h o u t  

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

G e n e r a l l y ,   in  s c r e w   c o m p r e s s o r s   of  t he   o i l l e s s  

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

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

d e s i r a b l e ,   t r a n s m i s s i o n   of  r o t a t i o n   b e t w e e n   s c r e w   r o t o r s  

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

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

of  the   r o t o r s ,   and  a t   t h i s   t i m e   t he   r o t o r s   r o t a t e   w h i l e  

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

e a c h   o t h e r .   The  s c r e w   r o t o r s   of  t h i s   t y p e   of  s c r e w  

c o m p r e s s o r s   have   t h e i r   t e e t h   h e a t e d   to  a  h i g h e r   t e m -  

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

c o o l e d   t y p e   s c r e w   c o m p r e s s o r   in  w h i c h   o i l   is  i n j e c t e d  

i n t o   t he   w o r k i n g   c h a m b e r s   fo r   t he   r o t o r s   to  mesh  w i t h  

e a c h   o t h e r   in  so  as  to  l u b r i c a t e ,   c o o l   and  s e a l   t he   t w o  

r o t o r s ,   so  t h a t   the   t e e t h   a r e   s u b j e c t e d   to  t h e r m a l  

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

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



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

t h e   two  r o t o r s   a r e   d e s i g n e d ,   i t   i s   n e c e s s a r y   to  s e l e c t   a  

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

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

o t h e r   and  w i t h   t he   c a s i n g   w h i l e   a  m in imum  c l e a r a n c e   i s  

k e p t   t h e r e b e t w e e n   d u r i n g   o p e r a t i o n .  

In   r o t o r   d e s i g n   of  t he   p r i o r   a r t ,   h o w e v e r ,   i t  

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

b e t w e e n   t h e   two  r o t o r s   and  b e t w e e n   t h e   r o t o r s   and  t h e  

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

t he   r o t o r s   and  b e t w e e n   the   r o t o r s   and  t h e   c a s i n g   have   n o  

t h e o r e t i c a l   b a s i s .   T h i s   has  c u a s e d   p r o b l e m s   to  a r i s e  

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

More  s p e c i f i c a l l y ,   in  one  p r o c e s s   known  in  t h e  

a r t   fo r   p r o v i d i n g   a  c l e a r a n c e   b e t w e e n   t h e   two  r o t o r s   o f  

a  s c r e w   r o t o r   t h a t   has   been   p u t   to  p r a c t i c a l   u s e ,   a  b a s i c  

t o o t h   f o rm  i s   g i v e n   to  t he   ma le   r o t o r ,   f o r   e x a m p l e ,   and  a  

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

t h e   n o r m a l   to   t h e   t o o t h   fo rm  of  t h e   f e m a l e   r o t o r   b y  

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

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

o p e r a t i o n .  

T h i s   p r o c e s s   fo r   d e c i d i n g   t h e   c l e a r a n c e   b e t -  

ween  the   r o t o r s   is   n o t   c o n s i d e r e d   b e s t   b e c a u s e   t h e  

c l e a r a n c e   g i v e n   to  t he   r o t o r s   by  t h i s   p r o c e s s   d o e s   n o t  

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

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



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

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

on  a c c o u n t   of  t h e r m a l   e x p a n s i o n   and  the   d e f o r m a t i o n   may  

v a r y   d e p e n d i n g   on  the   t o o t h   fo rm  of  the   r o t o r s .  

In  a n o t h e r   p r o c e s s   known  in  t he   a r t   f o r   p r o -  

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

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

s l i d i n g   m o v e m e n t   b e t w e e n   t h e   t e e t h   of  the   r o t o r s   m e s h i n g  

w i t h   e a c h   o t h e r   i s   s m a l l   and  a  l a r g e r   c l e a r a n c e   is   g i v e n  

to  t he   t e e t h   of  t he   r o t o r   in  o t h e r   r e g i o n s .   Such  p r o -  

c e s s   is  d i s c l o s e d   in  US  P a t e n t   No.  3 , 4 1 4 , 1 8 9 ,   f o r  

e x a m p l e .  

H o w e v e r ,   t h i s   p r o c e s s   wou ld   n o t   be  c o n s i d e r e d  

to  q u a n t i t a t i v e l y   t a k e   i n t o   c o n s i d e r a t i o n   t he   t h e r m a l  

d e f o r m a t i o n   to  w h i c h   t h e   two  r o t o r s   of  t he   s c r e w  

c o m p r e s s o r   w o u l d   be  s u b j e c t e d   d u r i n g   o p e r a t i o n .  

SUMMARY  OF  THE  INVENTION 

An  o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a  

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

b e t w e e n   a  male   r o t o r   and  a  f e m a l e   r o t o r   of  a  s c r e w  

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

t he   t o o t h   f o r m s   of  the   r o t o r s   m e s h i n g   w i t h   e a c h   o t h e r ,  

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

r o t o r .  

A n o t h e r   o b j e c t   is   to  p r o v i d e   a  s c r e w   r o t o r  

c a p a b l e   of  p r e v e n t i n g   a  f e m a l e   r o t o r   and  a  male   r o t o r   o f  



a  s c r e w   c o m p r e s s o r   f rom  c o m i n g   i n t o   c o n t a c t   w i t h   e a c h  

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

s y n c h r o n i z i n g   g e a r s   i n t o   c o n s i d e r a t i o n ,   to  t h e r e b y  

i m p r o v e   t h e   r e l i a b i l i t y   of  t h e   s c r e w   c o m p r e s s o r .  

S t i l l   a n o t h e r   o b j e c t   is   to  p r o v i d e   a  s c r e w  

r o t o r   c a p a b l e   of  g r e a t l y   i m p r o v i n g   p e r f o r m a n c e   by  t a k i n g  

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

t h e   r o t o r   b o t h   i n s i d e   and  o u t s i d e   t h e r e o f .  

To  a c c o m p l i s h   the   a f o r e s a i d   o b j e c t s ,   t h e r e   i s  

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

r o t o r   and  a  m a l e   r o t o r   r o t a t i n g   a b o u t   two  a x e s   p a r a l l e l  

to   e a c h   o t h e r   w h i l e   in  m e s h i n g   e n g a g e m e n t   w i t h   e a c h  

o t h e r ,   a  s c r e w   r o t o r   in  w h i c h   t he   r o t o r   t o o t h   form  o f  

one  of  t h e   f e m a l d   and  ma le   r o t o r s   m e s h i n g   w i t h   e a c h  

o t h e r   w i t h o u t   any  c l e a r a n c e   t h e r e b e t w e e n   in  n o r m a l   t e m -  

p e r a t u r e   c o n d i t i o n   i s   u s e d   as  a  b a s i c   t o o t h   form  f o r  

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

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

t o o t h   f o rm  t h u s   o b t a i n e d   i s   u s e d   f o r   g e n e r a t i n g   a n o t h e r  

r o t o r   t o o t h   f o r m ;   and  the   r o t o r   t o o t h   fo rm  t h u s  

g e n e r a t e d   is   u s e d   to  o b t a i n   a  r o t o r   t o o t h   form  w h i c h   i s  

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

t o o t h   f o r m ,   to  t h e r e b y   use  t h e   r o t o r   t o o t h   form  of  t h e  

n o r m a l   t e m p e r a t u r e   v e r s i o n   f o r   t h e   o t h e r   of  the   f e m a l e  

and  m a l e   r o t o r s .  

To  a c c o m p l i s h   the   a f o r e s a i d   o b j e c t s ,   t h e r e   i s  

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



f e m a l e   r o t o r   and  a  ma le   r o t o r   m e s h i n g   b u t   w i t h o u t   c o m i n g  

i n t o   c o n t a c t   w i t h   e a c h   o t h e r   f o r   r o t a t i o n   a b o u t   t w o  

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

in  w h i c h   t h e   r o t o r   t o o t h   fo rm  of  one  of  t he   f e m a l e   a n d  

ma le   r o t o r s   m e s h i n g   w i t h   e a c h   o t h e r   w i t h o u t   a n y  

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

is   u s e d   as  a  b a s i c   t o o t h   form  f o r   o b t a i n i n g   a  r o t o r  

t o o t h   fo rm  p r o d u c e d   by  d e f o r m a t i o n   on  a c c o u n t   of  t h e r m a l  

e x p a n s i o n   d u r i n g   o p e r a t i o n ;   t he   r o t o r   t o o t h   form  t h u s  

o b t a i n e d   i s   u s e d   fo r   g e n e r a t i n g   a n o t h e r   t o o t h   f o r m ;   t h e  

r o t o r   t o o t h   f o rm  t h u s   g e n e r a t e d   is   u s e d   to  o b t a i n   a  

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

t he   b a c k l a s h   of   t he   s y n c h r o n i z i n g   m e a n s ;   and  the   r o t o r  

t o o t h   fo rm  t h u s   o b t a i n e d   is  u s e d   to  o b t a i n   a  r o t o r   t o o t h  

form  w h i c h   is   a  n o r m a l   t e m p e r a t u r e   v e r s i o n   of  t he   t h e r -  

m a l l y   d e f o r m e d   t o o t h   f o r m ,   to  t h e r e b y   use  the   r o t o r  

t o o t h   fo rm  of   t he   n o r m a l   t e m p e r a t u r e   v e r s i o n   fo r   t h e  

o t h e r   of  t he   f e m a l e   and  male   r o t o r s .  

To  a c c o m p l i s h   the   a f o r e s a i d   o b j e c t s ,   t h e r e   i s  

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

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

i n t o   c o n t a c t   w i t h   e a c h   o t h e r   f o r   r o t a t i o n   a b o u t   t w o  

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

in  w h i c h   the   r o t o r   t o o t h   form  of  one  of  the   f e m a l e   a n d  

male   r o t o r s   m e s h i n g   w i t h   e a c h   o t h e r   w i t h o u t   any  c l e a r -  

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

u sed   as  a  b a s i c   t o o t h   form  fo r   o b t a i n i n g   a  r o t o r   t o o t h  



fo rm  p r o d u c e d   by  d e f o r m a t i o n   on  a c c o u n t   of  t h e r m a l  

e x p a n s i o n   d u r i n g   o p e r a t i o n ;   a n o t h e r   t o o t h   fo rm  i s  

o b t a i n e d   by  a d d i n g   to   t h e   r o t o r   t o o t h   f o rm  t h u s   o b t a i n e d  

a m o u n t s   of  t h e r m a l   d e f o r m a t i o n   and  t he   b a c k l a s h   of  t h e  

s y n c h r o n i z i n g   means   o c c u r r i n g   d u r i n g   o p e r a t i o n ;   t h e  

r o t o r   t o o t h   fo rm  t h u s   o b t a i n e d   is   u sed   to  g e n e r a t e  

a n o t h e r   r o t o r   t o o t h   f o r m ;   and  the   r o t o r   t o o t h   form  t h u s  

o b t a i n e d   i s   u s e d   to  o b t a i n   a  r o t o r   t o o t h   fo rm  w h i c h   is  a  

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

t o o t h   f o r m ,   to  t h e r e b y   use   t he   r o t o r   t o o t h   f o rm  of  t h e  

n o r m a l   t e m p e r a t u r e   v e r s i o n   f o r   t he   o t h e r   of  t he   f e m a l e  

and  ma le   r o t o r s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  v i e w   in  e x p l a n a t i o n   of  t h e   b a s i c  

t o o t h   fo rm  of  t he   s c r e w   r o t 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 s .   2-5   shows   a  f i r s t   e m b o d i m e n t   of  t h e  

s c r e w   r o t o r   in  c o n f o r m i t y   w i t h   t he   i n v e n t i o n ,   in  e x p l a -  

n a t i o n   of  a  p r o c e s s   f o r   o b t a i n i n g   a  s c r e w   r o t o r   t o o t h  

f o r m ;  

F i g s .   6  and  7  show  a  s e c o n d   e m b o d i m e n t ,   i n  

e x p l a n a t i o n   of  a  p r o c e s s   f o r   o b t a i n i n g   a  s c r e w   r o t o r  

t o o t h   f o r m ;  

F i g s .   8  and  9  show  a  t h i r d   e m b o d i m e n t ,   i n  

e x p l a n a t i o n   of  a  p r o c e s s   fo r   o b t a i n i n g   a  s c r e w   r o t o r  

t o o t h   f o r m ;   a n d  



F i g .   10  is   a  s i d e   v iew  of  t he   s c r e w   r o t o r  

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

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  f i r s t   e m b o d i m e n t   of  t he   s c r e w   r o t o r  

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

d e s c r i b e d   by  r e f e r r i n g   to  t he   d r a w i n g s .  

In  F i g .   1,  a  f e m a l e   r o t o r   1  and  a  male   r o t o r   2 

a r e   in  m e s h i n g   e n g a g e m e n t   w i t h   e a c h   o t h e r   and  r o t a t e   i n  

the   d i r e c t i o n   of  a r r o w s   a b o u t   c e n t e r   p o i n t s   3  and  4 

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

c o m p r e s s o r   to  p e r f o r m   i t s   f u n c t i o n .   5  and  6  d e s i g n a t e  

p i t c h   c i r c l e s   of  t he   two  r o t o r s   1  and  2.  Assume  t h a t  

t he   f e m a l e   and  m a l e   r o t o r s   1  and  2  have   b a s i c   t o o t h  

f o r m s   7  and  8  r e s p e c t i v e l y .   The  b a s i c   t o o t h   f o r m s   7  a n d  

8  of  t he   f e m a l e   and  ma le   r o t o r s   1  and  2  a r e   b r o u g h t  

i n t o   m e s h i n g   e n g a g e m e n t   w i t h   each   o t h e r   w i t h o u t   a n y  

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

( a b o u t   20°C  a t   w h i c h   the   r o t o r s   a r e   f a b r i c a t e d ) .   T h e  

i n v e n t i o n   is   n o t   l i m i t e d   to  any  d e t a i l s   of  t he   s h a p e   a n d  

c o n f i g u r a t i o n   of  t he   b a s i c   t o o t h   f o r m s   7  and  8 .  

F i g s .   2-4  shows  a  p r o c e s s   in  w h i c h   the   i n v e n -  

t i o n   is  w o r k e d .   In  t h i s   e m b o d i m e n t ,   t he   i n v e n t i o n   w i l l  

be  d e s c r i b e d   as  u s i n g   t he   male   r o t o r   2  as  a  r e f e r e n c e  

and  g i v i n g   the   b a s i c   t o o t h   form  8  to  t he   ma le   r o t o r   2 .  

R e f e r r i n g   to  F i g s .   2  and  3,  t h e   n u m e r a l   9 

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



t h e   b a s i c   t o o t h   fo rm  8  on  a c c o u n t   of  t h e r m a l   e x p a n s i o n  

d u r i n g   o p e r a t i o n   of   t he   r o t o r s   1  and  2.  The  r o t o r   t o o t h  

f o r m   9  is  o b t a i n e d   by  c a l c u l a t i o n   by  a  p r o c e s s   of  f i n i t e  

e l e m e n t s   or  t he   l i k e   b a s e d   on  a  t e m p e r a t u r e   d i s t r i b u t i o n  

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

2.  The  n u m e r a l   10  d e s i g n a t e s   a  r o t o r   t o o t h   fo rm  of  t h e  

f e m a l e   r o t o r   1  g e n e r a t e d   by  u s i n g   t h e   r o t o r   t o o t h   f o r m  

9.  The  r o t o r   t o o t h   f o rm  10  i s   o b t a i n e d   f rom  t he   r o t o r  

t o o t h   fo rm  9  w h i c h   is   a  t h e r m a l l y   d e f o r m e d   v e r s i o n   o f  

t h e   b a s i c   r o t o r   t o o t h   fo rm  8 .  

A  r o t o r   t o o t h   f o rm  11  of  t h e   f e m a l e   r o t o r   1  i n  

n o r m a l   t e m p e r a t u r e   c o n d i t i o n   is   o b t a i n e d   by  c o n v e r t i n g  

t h e   r o t o r   t o o t h   fo rm  10  to  a  r o t o r   t o o t h   fo rm  of  n o r m a l  

t e m p e r a t u r e   c o n d i t i o n .   At  t h i s   t i m e ,   one  has   o n l y   t o  

o b t a i n   t h e   r o t o r   t o o t h   fo rm  11  in  n o r m a l   t e m p e r a t u r e  

c o n d i t i o n   by  a  p r o c e s s   of  f i n i t e   e l e m e n t s   or  t he   l i k e  

b a s e d   on  a  t e m p e r a t u r e   d i s t r i b u t i o n   i n s i d e   t he   f e m a l e  

r o t o r   1,  as  t h e   r o t o r   t o o t h   fo rm  9  has   b e e n   o b t a i n e d .  

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

w i l l   be  d e s c r i b e d   by  r e f e r r i n g   to  a  m o s t   s i m p l e   c a s e .  

Assume   t h a t   t h e   t e m p e r a t u r e   d i s t r i b u t i o n   in  a  

c r o s s   s e c t i o n   p e r p e n d i c u l a r   to  t he   a x e s   of   the   t w o  

r o t o r s   1  and  2  d u r i n g   o p e r a t i o n   is   c o n s t a n t   b o t h   i n s i d e  

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

of   t h e   r o t o r s   c a u s e d   by  a  r i s e   in  t e m p e r a t u r e   o c c u r s  

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

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



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

R e f e r r e i n g   to  F i g .   4,  t he   a r b i t r a r i l y   s e l e c t e d  

p o i n t   12  of  t he   b a s i c   t o o t h   form  8  of  t h e   ma le   r o t o r   2 

has   a  n o r m a l   1 2 - 1 3   p e r p e n d i c u l a r   t h e r e t o .   E x p a n s i o n   o f  

t h e   r o t o r   t o o t h   fo rm  8  on  a c c o u n t   of  a  t e m p e r a t u r e   r i s e  

c a u s e s   t he   p o i n t   .12  to  s h i f t   to  a  p o i n t   14.   At  t h i s  

t i m e ,   t he   n o r m a l   1 4 - 1 5   p e r p e n d i c u l a r   to   t h e   p o i n t   14 

moves   in  p a r a l l e l   to  t he   n o r m a l   1 2 - 1 3   and  the   p o i n t   14  

e x i s t s   on  t he   r o t o r   t o o t h   form  9  p r o d u c e d   by  d e f o r m a t i o n  

of  t he   r o t o r   t o o t h   fo rm  8 .  

The  r o t o r   t o o t h   form  9  is   o b t a i n e d   by  c a l c u -  

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

v a r i o u s   p o i n t s   of  t he   b a s i c   t o o t h   fo rm  8 .  

In  o b t a i n i n g   the   r o t o r   t o o t h   fo rm  10  of  t h e  

f e m a l e   r o t o r   1  g e n e r a t e d   by  the   r o t o r   t o o t h   fo rm  9  o f  

t h e   ma le   r o t o r   2  d e f o r m e d   by  t h e r m a l   e x p a n s i o n ,   a  p o i n t  

16  of  t h e   o p p o s i t e   r o t o r   t o o t h   fo rm  g e n e r a t e d   by  t h e  

p o i n t   14  is  o b t a i n e d   when  the   p o i n t   15  i s   l o c a t e d   a t   t h e  

p i t c h   p o i n t   as  shown  in  F i g .   5.  The  p o i n t   16  e x i s t s   o n  

t he   r o t o r   t o o t h   fo rm  1 0 .  

For  c o n v e r t i n g   the   r o t o r   t o o t h   fo rm  to  t h e  

r o t o r   t o o t h   form  11,  one  has  o n l y   to  f o l l o w   the   p r o c e s s  

f o r   c o n v e r t i n g   t he   r o t o r   t o o t h   fo rm  8  to  t he   r o t o r   t o o t h  

fo rm  9  in  r e v e r s e .  

By  g e n e r a t i n g   the   o t h e r   r o t o r   t o o t h   form  b y  

u s i n g   one  r o t o r   t o o t h   fo rm  w h i l e   t a k i n g   t h e r m a l   e x p a n -  

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



c l e a r a n c e   b e t w e e n   t h e   f e m a l e   r o t o r   1  and  t he   male   r o t o r  

2  d u r i n g   o p e r a t i o n   to   a  min imum  t h r o u g h   t he   e n t i r e   r a n g e  

in  w h i c h   t he   f e m a l e   and  ma le   r o t o r s   1  and  2  mesh  w i t h  

e a c h   o t h e r .   T h u s   t he   s c r e w   r o t o r   of  t he   dry   t y p e   s c r e w  

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

as  c o m p a r e d   w i t h   t h e   s c r e w  r o t o r  o f   t h e   o i l - c o o l e d   t y p e  

s c r e w   c o m p r e s s o r .  

F i g .   6  s h o w s   a  s e c o n d   e m b o d i m e n t   d i s t i n c t   i n  

p r o c e s s   f rom  t h e   f i r s t   e m b o d i m e n t .   In  t he   f i g u r e ,   p a r t s  

s i m i l a r   to  t h o s e   shown  in  F i g s .   1-5  a r e   d e s i g n a t e d   b y  

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

R e f e r r i n g   to  F i g .   6,  t r a n s m i s s i o n   of  r o t a t i o n  

b e t w e e n   t h e   f e m a l e   r o t o r   1  a n d  t h e   ma le   r o t o r   2  i s  

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

n i z i n g   g e a r s ,   n o t   s h o w n ,   l o c a t e d   o u t s i d e   w o r k i n g   c h a m -  

b e r s   of  t h e  t w o   r o t o r s   1  and  2.  In  t h i s   e m b o d i m e n t ,   t h e  

ma le   r o t o r   2  i s   u s e d   as  a  r e f e r e n c e   and  t he   b a s i c   t o o t h  

fo rm  8  is   g i v e n   to  t h e   m a l e   r o t o r   2 .  

The  n u m e r a l   17  d e s i g n a t e s   a  r o t o r   t o o t h   f o r m  

o b t a i n e d   by  r e d u c i n g   f rom  t he   r o t o r   t o o t h   form  10  of  t h e  

f e m a l e   r o t o r   1  an  a m o u n t   c o r r e s p o n d i n g   to  the   b a c k l a s h  

of   t he   s y n c h r o n i z i n g   g e a r   and  t he   min imum  c l e a r a n c e   b e t -  

ween  the   r o t o r s   1  and  2  n e c e s s a r y   fo r   a v o i d i n g   c o n t a c t  

b e t w e e n   t h e   r o t o r s   1  and  2  w h i l e   t h e y   a r e   in  m e s h i n g  

w i t h   e a c h   o t h e r   f o r   r o t a t i o n .   The  n u m e r a l   18  d e s i g n a t e s  

a  r o t o r   t o o t h   f o r m   o b t a i n e d   by  c o n v e r t i n g   the   r o t o r  

t o o t h   fo rm  17  to   a  r o t o r   t o o t h   form  of  n o r m a l   t e m -  



p e r a t u r e   c o n d i t i o n .   The  r o t o r   t o o t h   fo rm  18  can   a l s o  

be  o b t a i n e d   by  a  p r o c e s s   of  f i n i t e   e l e m e n t s   or  t h e   l i k e  

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

r o t o r   1 .  

The  p r o c e s s   f o r   o b t a i n i n g   the   r o t o r   t o o t h   f o r m  

17  w i l l   be  d e s r i b e d   by  r e f e r r i n g   to  F i g .   7 .  

R e f e r r i n g   to   F i g .   7,  l e t   the   s u m  o f   t h e  

b a c k l a s h   of  t h e   s y n c h r o n i z i n g   g e a r   on  the   p i t c h   c i r c l e   5 

of   t he   f e m a l e   r o t o r   1  and  t he   n e c e s s a r y   m i n i m u m  

c l e a r a n c e   b e t w e e n   t he   two  r o t o r s   1  and  2,  a  l e n g t h   3 - 1 9  

of   t he   r a d i u s   v e c t o r   a t   an  a r b i t r a r i l y   s e l e c t e d   p o i n t   19  

of   the   r o t o r   t o o t h   fo rm  10  d e f o r m e d   by  t h e r m a l   e x p a n -  

s i o n ,   an  a n g l e   f o r m e d   by  t h e   r a d i u s   v e c t o r   and  t h e   n o r -  

mal  p e r p e n d i c u l a r   to  t h e   t o o t h   form  a t   t he   p o i n t   19,   a n d  

a  r a d i u s   f rom  the   c e n t e r   3  to  t he   p i t c h   c i r c l e   5  b e  

d e n o t e d   by  Co,  R,  a  and  Rp  r e s p e c t i v e l y .   Then   t h e   p o i n t  

19  a r b i t r a r i l y   s e l e c t e d   on  t he   r o t o r   t o o t h   f o r m   10  b e c o -  

mes  a  p o i n t   20  when  t h e   b a c k l a s h   is  t a k e n   i n t o   c o n -  

s i d e r a t i o n .   The  d i s t a n c e   b e t w e e n   the   two  p o i n t s   19  a n d  

20  is  d e n o t e d   by  C  t h a t   can  be  e x p r e s s e d   by  t h e  

f o l l o w i n g   f o r m u l a :  

The  r o t o r   t o o t h   fo rm  17  wh ich   t a k e s   t h e  

b a c k l a s h   i n t o   c o n s i d e r a t i o n   can  be  o b t a i n e d   f rom  t h e  

r o t o r   t o o t h   form  10  d e f o r m r e d   by  t h e r m a l   e x p a n s i o n   b a s e d  

on  t h i s   f o r m u l a .  



In  c o n v e r t i n g   t h e   r o t o r   t o o t h   fo rm  17  to  t h e  

r o t o r   t o o t h   f o rm  18,   one  has   o n l y   to  f o l l o w   t he   a f o r e -  

s a i d   p r o c e s s   f o r   c o n v e r t i n g   t he   r o t o r   t o o t h   fo rm  8  t o  

t h e   r o t o r   t o o t h   fo rm  9  in  r e v e r s e .  

The  r e a s o n   why  t h e   b a c k l a s h   is   t a k e n   i n t o   c o n -  

s i d e r a t i o n   is   a s  f o l l o w s .   I f   s y n c h r o n i z i n g   g e a r s   a r e  

u s e d   as  s y n c h r o n i z i n g   m e a n s ,   b e t t e r   e f f e c t s   can   b e  

a c h i e v e d   in  o p e r a t i o n   by  t a k i n g   i n t o   c o n s i d e r a t i o n   t h e  

b a c k l a s h   w h i c h   is   i n e v i t a b l e   when  t h e   s y n c h r o n i z i n g  

g e a r s   o p e r a t e ,   to  o b t a i n   o p t i m u m   m e s h i n g .  

By  t a k i n g   i n t o   c o n s i d e r a t i o n   t h e   b a c k l a s h   o f  

t h e   s y n c h r o n i z i n g   g e a r s   f o r   t he   f e m a l e   and  ma le   r o t o r s   1 

and  2  d e f o r m e d   by  t h e r m a l   e x p a n s i o n   in  o p e r a t i o n ,   i t   i s  

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

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

c o m p r e s s o r .   The  p e r f o r m a n c e   of  t he   s c r e w   c o m p r e s s o r  

c a n ,   of  c o u r s e ,   be  i m p r o v e d   by  m i n i m i z i n g   t h e   b a c k l a s h  

t h a t   is   t a k e n   i n t o - c o n s i d e r a t i o n   in  t h e   a l l o w a b l e   r a n g e  

of   v a l u e s .  

F i g .   8  and  9  show  a  t h i r d   e m b o d i m e n t   w h i c h   i s  

d i s t i n c t   f r om  t h e   f i r s t   and  s e c o n d   e m b o d i m e n t s   shown  a n d  

d e s c r i b e d   h e r e i n a b o v e   in  p r o c e s s .   In  t h e   f i g u r e s ,   p a r t s  

s i m i l a r   to  t h o s e   shown  in  F i g s .   1-7  a r e   d e s i g n a t e d   b y  

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

In  t h e   t h i r d   e m b o d i m e n t ,   t he   ma le   r o t o r   i s  

u s e d   as  a  r e f e r e n c e   and  the   b a s i c   t o o t h   fo rm  8  is  g i v e n  

to   t he   m a l e   r o t o r   2,  as  is  t he   c a s e   w i t h   t he   f i r s t   a n d  



s e c o n d   e m b o d i m e n t s .  

The  n u m e r a l   21  d e s i g n a t e s   a  r o t o r   t o o t h   f o r m  

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

s i d e r a t i o n .   The  r o t o r   t o o t h   f o rm  21  i s   c o m p o s e d   of  t h e  

r o t o r   t o o t h   fo rm  9  p r o d u c e d   by  d e f o r m a t i o n   of  t h e   b a s i c  

t o o t h   f o r m   8  on  a c c o u n t   of  t h e r m a l   e x p a n s i o n   to   w h i c h  

a r e   a d d e d   t h e   b a c k l a s h   of  t h e   s y n c h r o n i z i n g   g e a r   and  t h e  

n e c e s s a r y   min imum  c l e a r a n c e   to  a v o i d   c o n t a c t i n g   of   t h e  

r o t o r s   1  a n d   2  in  t he   p r o c e s s   of  m e s h i n g   w i t h   e a c h  

o t h e r .   The  n u m e r a l   22  d e s i g n a t e s   a  r o t o r   t o o t h   f o r m   o f  

t he   f e m a l e   r o t o r   1  g e n e r a t e d   by  u s i n g   t h e   r o t o r   t o o t h  

fo rm  21  by  t a k i n g   i n t o  c o n s i d e r a t i o n   the   t h e r m a l   e x p a n -  

s i o n   of  t h e   ma le   r o t o r   2  and  t h e   b a c k l a s h   of  t h e  

s y n c h r o n i z i n g   g e a r .   The  n u m e r a l   23  d e s i g n a t e s   a  r o t o r  

t o o t h   f o rm  of   t he   f e m a l e   r o t o r   1  o b t a i n e d   by  c o n v e r t i n g  

t h e   r o t o r   t o o t h   form  22  to  a  r o t o r   t o o t h   fo rm  in  n o r m a l  

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

By  d e c i d i n g   t h e   s h a p e   of  t h e   f e m a l e   r o t o r   1 

and  the   ma le   r o t o r   2  in  t h i s   way,   no  more  c l e a r a n c e   t h a n  

is  n e c e s s a r y   to  p r o v i d e   f o r   t h e   b a c k l a s h   of  t h e   s y n c h r o -  

n i z i n g   g e a r s   and  p r e v e n t   t he   r o t o r s   1  and  2  f rom  c o m i n g  

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

v i d e d   to  t he   two  r o t o r s   1  and  2,  so  t h a t   gas   l e a k s   c a n  

be  m i n i m i z e d   and  t he   e f f i c i e n c y   of  t he   s c r e w   c o m p r e s s o r  

can  be  g r e a t l y   i n c r e a s e d .  

The  c l e a r a n c e   b e t w e e n   the   r o t o r s   and  t h e  

c a s i n g   can  be  s e t   a t   a  min imum  v a l u e   b e c a u s e   t h e   a m o u n t  



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

d e f o r m a t i o n   can   be  c l e a r l y   d e f i n e d .  

In  t h e   f i r s t ,   s e c o n d   and  t h i r d   e m b o d i m e n t s   o f  

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

i n s i d e   and  o u t s i d e   t h e   r o t o r s   d u r i n g   o p e r a t i o n   is  k e p t  

c o n s t a n t .   H o w e v e r ,   a  s u b s t a n t i a l   t e m p e r a t u r e  g r a d i e n t  

may  e x i s t   a x i a l l y   of  e a c h   r o t o r   d e p e n d i n g   on  the   t y p e   o f  

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

c o n d i t i o n s .   When  a  t e m p e r a t u r e   d i s t r i b u t i o n   on  the   s u c -  

t i o n   s i d e   of  low  t e m p e r a t u r e   and  a  t e m p e r a t u r e   d i s t r i -  

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

t a k e n   i n t o   c o n s i d e r a t i o n ,   t he   r o t o r   t o o t h   fo rm  may  b e  

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

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

d i s c h a r g e   s i d e .  

More  s p e c i f i c a l l y ,   as  shown  in  F i g .   10,   t h e  

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

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

on  t h e   s u c t i o n   s i d e   ( i n d i c a t e d   a t   A)  to  t h e   o t h e r   end  o n  

t h e   d i s c h a r g e   s i d e   ( i n d i c a t e d   a t   B ) .  

E i t h e r   one  of  t h e   f e m a l e   and  ma le   r o t o r s   1  a n d  

2  or  b o t h   of  them  may  be  t a p e r i n g .  

From  t h e   f o r e g o i n g   d e s c r i p t i o n ,   i t   w i l l   b e  

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

i n v e n t i o n ,   t he   r o t o r   t o o t h   form  of  one  of  a  f e m a l e   r o t o r  

and  a  ma le   r o t o r   m e s h i n g   w i t h   e a c h   o t h e r   w i t h o u t   a n y  

c l e a r a n c e   b e t w e e n   them  in  n o r m a l   t e m p e r a t u r e   c o n d i t i o n  



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

t o o t h   fo rm  p r o d u c e d   by  d e f o r m a t i o n   on  a c c o u n t   of  t h e r m a l  

e x p a n s i o n   d u r i n g   o p e r a t i o n ;   the   r o t o r   t o o t h   f o r m   t h u s  

o b t a i n e d   is   u s e d   f o r   g e n e r a t i n g   a n o t h e r   r o t o r   t o o t h  

f o r m ;   and  t he   r o t o r   t o o t h   fo rm  t h u s   g e n e r a t e d   i s   u s e d   t o  

o b t a i n   a  r o t o r   t o o t h   f o r m   w h i c h   is  a  n o r m a l   t e m p e r a t u r e  

v e r s i o n   of  t he   t h e r m a l l y   d e f o r m e d   t o o t h   f o r m ,   to  t h e r e b y  

use   t he   r o t o r  t o o t h   f o rm  of  t he   n o r m a l   t e m p e r a t u r e   v e r -  

s i o n   fo r   t h e   o t h e r   of  t h e   f e m a l e   and  male   r o t o r s .   By 

v i r t u e   of  t h i s   f e a t u r e ,   i t   is  p o s s i b l e   to  m a i n t a i n   a  

min imum  c l e a r a n c e   b e t w e e n   t he   f e m a l e   and  ma le   r o t o r s  

t h r o u g h   the   e n t i r e   r e g i o n   of  t he   r o t o r   t o o t h   f o r m s   i n  

w h i c h   t he   f e m a l e   and  m a l e   r o t o r s   mesh  w i t h   e a c h   o t h e r ,  

to   t h e r e b y   g r e a t l y   i n c r e a s e   t he   e f f i c i e n c y   and  p e r f o r -  

mance   of  t h e   s c r e w   c o m p r e s s o r   and  i m p r o v e   t he   r e l i a b i -  

l i t y   t h e r e o f .  

The  s e c o n d   and  t h i r d   e m b o d i m e n t s   of  t he   i n v e n -  

t i o n   have   b e e n   d e s c r i b e d   as  b e i n g   a p p l i e d   to   s c r e w  

r o t o r s   of  a  s c r e w   c o m p r e s s o r   of  the   dry  t y p e .   N e e d l e s s  

to  s a y ,   t h e y   can  h a v e   a p p l i c a t i o n   in  s c r e w   r o t o r s   of  a  

s c r e w   c o m p r e s s o r   of  t he   o i l - c o o l e d   t y p e .  



1.  A  s c r e w   r o t o r   of  a  s c r e w   c o m p r e s s o r   c o m p r i s i n g  

a  f e m a l e   r o t o r   and  a  ma le   r o t o r   r o t a t i n g   a b o u t   two  a x e s  

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

e a c h   o t h e r ,   w h e r e i n   t h e   r o t o r   t o o t h   fo rm  of  one  of  t h e  

f e m a l e   and  ma le   r o t o r s  m e s h i n g   w i t h   e a c h   o t h e r . w i t h o u t  

any  c l e a r a n c e   t h e r e b e t w e e n   in  n o r m a l   t e m p e r a t u e r   c o n -  

d i t i o n   is   u s e d   as  a  b a s i c   t o o t h   f o rm  f o r   o b t a i n i n g   a  

r o t o r   t o o t h   f o rm  p r o d u c e d   by  d e f o r m a t i o n   on  a c c o u t n   o f  

t h e r m a l   e x p a n s i o n   d u r i n g   o p e r a t i o n ;   t he   r o t o r   t o o t h   f o r m  

t h u s   o b t a i n e d   is   u s e d   f o r   g e n e r a t i n g   a n o t h e r   r o t o r   t o o t h  

f o r m ;   and  t h e   r o t o r   t o o t h   fo rm  t h u s   g e n e r a t e d   is   u s e d  

to   o b t a i n   a  r o t o r   t o o t h   fo rm  w h i c h   i s   a  n o r m a l   t e m -  

p e r a t u r e   v e r s i o n   of  t he   t h e r m a l l y   d e f o r m e d   t o o t h   f o r m ,  

to   t h e r e b y   use   t h e   r o t o r   t o o t h   fo rm  of  t h e   n o r m a l   t e m -  

p e r a t u r e   v e r s i o n   f o r   t h e   o t h e r   of  t h e   f e m a l e   and  m a l e  

r o t o r s .  

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

s a i d   f e m a l e   r o t o r   and  ma le   r o t o r   a r e   s h a p e d   s u c h   t h a t  

t h e i r   o u t e r   p e r i p h e r y   t a p e r s   in  g o i n g   f rom  t h e   l o w e r  

p r e s s u r e   s i d e   t o w a r d   t he   h i g h e r   p r e s s u r e   s i d e   of  t h e  

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

3.  A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

s a i d   f e m a l e   r o t o r   is  s h a p e d   such   t h a t   i t s   o u t e r  

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

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

4.  A  s c r e w   r o t o r   as  c l i a m e d   in  c l a i m   1,  w h e r e i n  



s a i d   male   r o t o r   is   s h a p e d   such   t h a t   i t s   o u t e r   p e r i p h e r y  

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

h i g h e r   p r e s s u r e   s i d e   of  t he   r o t o r .  

5.  A  s c r e w   r o t o r   of  a  s c r e w   c o m p r e s s o r   c o m p r i s i n g  

a  f e m a l e   r o t o r   and  a  ma le   r o t o r   m e s h i n g   b u t   w i t h o u t  

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

two  p a r a l l e l   a x e s   t h r o u g h   s y n c h r o n i z i n g   m e a n s ,   w h e r e i n  

t h e   r o t o r   t o o t h   fo rm  of  one  of  t he   f e m a l e   and  m a l e  

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

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

a  b a s i c   t o o t h   fo rm  f o r   o b t a i n i n g   a  r o t o r   t o o t h   fo rm  p r o -  

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

d u r i n g   o p e r a t i o n ;   t he   r o t o r   . t oQth   fo rm  t h u s   o b t a i n e d   i s  

u s e d   fo r   g e n e r a t i n g   a n o t h e r   t o o t h   f o r m ;   t he   r o t o r   t o o t h  

fo rm  t h u s   g e n e r a t e d   i s   u s e d   to  o b t a i n   a  r o t o r   t o o t h   f o r m  

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

t he   s y n c h r o n i z i n g   m e a n s ;   and  t he   r o t o r   t o o t h   form  t h u s  

o b t a i n e d   is   u s e d   to  o b t i a n   a  r o t o r   t o o t h   fo rm  w h i c h   is  a  

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

t o o t h   f o r m ,   to  t h e r e b y   use   t he   r o t o r   t o o t h   fo rm  of  t h e  

n o r m a l   t e m p e r a t u r e   v e r s i o n   fo r   t he   o t h e r   of  the   f e m a l e  

and  male   r o t o r s .  

6.  A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   5,  w h e r e i n  

s a i d   f e m a l e   r o t o r   and  male   r o t o r   a r e   s h a p e d   such   t h a t  

t h e i r   o u t e r   p e r i p h e r y   t a p e r s   in  g o i n g   f rom  the   l o w e r  

p r e s s u r e   s i d e   t o w a r d   t he   h i g h e r   p r e s s u r e   s i d e   of  t h e  

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



7.  A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   5,  w h e r e i n  

s a i d   f e m a l e   r o t o r   is   s h a p e d   s u c h   t h a t   i t s   o u t e r  

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

t o w a r d   t h e   h i g h e r   p r e s s u r e   s i d e   of  t h e   r o t o r .  

8.  A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   5,  w h e r e i n  

s a i d   m a l e   r o t o r   i s  s h a p e d   s u c h   t h a t   i t s   o u t e r   p e r i p h e r y  

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

h i g h e r   p r e s s u r e   s i d e   of  t h e   r o t o r .  

9.  A  s c r e w   r o t o r   of  a  s c r e w   c o m p r e s s o r   c o m p r i s i n g  

a  f e m a l e   r o t o r   and  a  m a l e   r o t o r   m e s h i n g   b u t   w i t h o u t  

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

two  p a r a l l e l   a x e s   t h r o u g h   s y n c h r o n i z i n g   m e a n s ,   w h e r e i n  

t h e   r o t o r -   t o o t h   f o rm  of   one  o f  t h e   f e m a l e   and  male   r o t o r s  

m e s h i n g   w i t h   e a c h   o t h e r   w i t h o u t   any  c l e a r a n c e   t h e r e b e t -  

ween   in  n o r m a l   t e m p e r a t u r e   c o n d i t i o n   i s   u s e d   as  a  b a s i c  

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

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

o p e r a t i o n ;   a n o t h e r   t o o t h   fo rm  is   o b t a i n e d   by  a d d i n g   t o  

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

to   t h e r m a l   e x p a n s i o n   and  b a c k l a s h   of  t h e   s y n c h r o n i z i n g  

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

t h u s   o b t a i n e d   is   u s e d   to   g e n e r a t e   a n o t h e r   r o t o r   t o o t h  

f o r m ;   and  t he   r o t o r   t o o t h   f o rm  t h u s   o b t a i n e d   is  used   t o  

o b t a i n   a  r o t o r   t o o t h   f o r m   w h i c h   is  a  n o r m a l   t e m p e r a t u r e  

v e r s i o n   of   t he   t h e r m a l l y   d e f o r m e d   t o o t h   f o r m ,   to  t h e r e b y  

u s e   t h e   r o t o r   t o o t h   f o rm  of  t h e   n o r m a l   t e m p e r a t u r e   v e r -  

s i o n   f o r   t he   o t h e r   of   t he   f e m a l e   and  m a l e   r o t o r s .  



10.  A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   9,  w h e r e i n  

s a i d   f e m a l e   r o t o r   and  ma le   r o t o r   a r e   s h a p e d   s u c h   t h a t  

t h e i r   o u t e r   p e r i p h e r y   . t a p e r s   in  g o i n g   f rom  t h e   l o w e r  

p r e s s u r e   s i d e   t o w a r d   t he   h i g h e r   p r e s s u r e   s i d e   of  t h e  

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

1 1 .   A  s c r e w   r o t o r - a s   c l a i m e d   in  c l a i m   9,  w h e r e i n  

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

p e r i p h e r y   t a p e r s   in  g o i n g   f rom  the   l o w e r   p r e s s u r e   s i d e  

t o w a r d   the   h i g h e r   p r e s s u r e   s i d e   of  t he   r o t o r .  

12.   A  s c r e w   r o t o r   as  c l a i m e d   in  c l a i m   9,  w h e r e i n  

s a i d   ma le   r o t o r   i s   s h a p e d   s u c h   t h a t   i t s   o u t e r   p e r i p h e r y  

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

h i g h e r   p r e s s u r e   s i d e   of  t h e   r o t o r .  
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